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The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
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United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY.DOCKETNO/TITLE |
12/407,687 03/19/2009 Kirk E. APT 2715.0030000/TUK/SAS
CONFIRMATION NO. 7806
26111 POWER OF ATTORNEY NOTICE

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

100 NEW YORK AVENUE, W T

WASHINGTON, DC 20005
Date Mailed: 02/20/2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 02/05/2014.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/dtvernon/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Electronic Acknowledgement Receipt

EFS ID: 18123656
Application Number: 12407687
International Application Number:
Confirmation Number: 7806

Title of Invention:

THRAUSTOCHYTRIDS, FATTY ACID COMPOSITIONS, AND METHODS OF

MAKING AND USES THEREOF
First Named Inventor/Applicant Name: Kirk E. APT
Customer Number: 26111

Filer:

Shannon Elizabeth McGarrah/Kimberly Sauter-Bray

Filer Authorized By:

Shannon Elizabeth McGarrah

Attorney Docket Number: 2715.0030000/JUK/SAS
Receipt Date: 05-FEB-2014
Filing Date: 19-MAR-2009
Time Stamp: 16:30:03

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number P Message Digest | Part/.zip| (ifappl.)
788491
1 Power of Attorney 20130912_POA_109143.pdf no 1
b78d350b341a362b51ebc895b8cc05f0506)
ceffd
Warnings:

Information:




Total Files Size (in bytes){ 788491

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/407,687 06/26/2012 8207363 2715.0030000/JUK/SAS 7806
26111 7590 06/06/2012

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
1100 NEW YORK AVENUE, N.W.
WASHINGTON, DC 20005

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 304 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

Kirk E. APT, Ellicott City, MD;

Joseph W. Pfeifer III, Westminster, MD;
Jon Milton Hansen, Lexington, KY;
Paul Warren Behrens, Ellicott City, MD;
Ross Zirkle, L.ongmont, CO;

Tracey Lynn Stahl, Pasadena, MD;

IR103 (Rev. 10/09)



Enuivalent of Forn PTO/SB/08a (7-09
A

Substitute for form 1449/PTO Complete if Known
Application Number 12/407 687
INFORMATION BISCLOSURE | Filing Date Mazch 19, 2009
STATEMENT BY APPLICANT First Named Inventor Kirk E. APT
(Use as many Sheets a5 necessery) Axt Unit 1652
Examiner Name KOSSGN, Rosanne
Sheet | 3§ of | 4 Attorney Docket Number 27156030000/ JUK/SAS/KPQ
LS, PATENT DOCUMENES
Examiner Cite Document Number Fublication Date Name of Patentee or Pages, Columas, Lines,
Initials No.! MM-DD-YYYY Applicant of Cited Document Where Belevant Passages
n Number-Kind Code’ () or Relevant Figures Appear
uUs44 2802/0026063 Al 02-28-2002 Luthria
11845 2002/0123111 Al 08-03.2002 Gladue er ¢,
Usa6 2003/0143659 A 1 07-31-2003 | Bifleral
1847 2003/0161864 Al GB-28-2003 Tanaka e af.
US48 2003/0180898 Al 09-25-2003 Bailey ef af.
17849 2004/0067574 Al 54-68-2004 Bijetad 1
U850 | 20040161831 Al 08-19-2004 | Komazawa ef af
US51 20604/0203120 Al 10-14-2004 | Kumar ef o,
- US52 2004/0236128 Al 11-25-2004 Rubin
US53 2005/001988C A1 1 01-27-2005 | Raghukumar ef af
Change(s) dpplied US54 | 2005/0129831 A1 06 | BN16-2005 | Fabrius
T 2005/0170479 A1 1 08-04-2005 | Weaver ef ol
to document, 2005/0202148 Al 09-15-2005 Sireekstra ef of
2005/0287651 Al 12-29-2005 Akidmoto e of.
/SRR 2006/01 10806 Al 03-25-2006 | Damude ef af.
4/11/2012 9 | 2006/0115881 A} 06-01-200806 | Damude & al,
USE0 2006/0141592 Al 06-29-2006 | Sumida er al.
Usel 2006/0286048 Al 12-21-2006¢ | Bailey ef ¢l
Usez 2007/0003686 Al 01-04-2007 | Fichtal ez af,
§ 1863 2007/0015263 Al 01-18-2007 '+ Wumpeknana
"""" 1864 2007/0148315 Al 1 06-28-2007 | Schaan ef ol
U565 2007/0269507 Al 11-22-2007 & Sachgtigerod. L
Uses 2007/0299134 Al 12-27-2007 | Miller &f o,
11867 2008/0009045 Al 01-10-2008 Komazawa ef af.
Us68 2008/0020033 Al 01-24-2008 Kawashima e/ al.
iS6 2008/0026103 Al | 01-31-2008 | Fichtali et al.
i 1 2008/0032353 Al 02-07-2008 Behrens et al.
US71 2008/0038789 Al 02-14-2008 | Higashivama
FOREIGN FATENT DOCUMENTS L
Examiner Cite Foreign Fatent Document Puyblication Date Name of Patentee or Pages, Columns,
{nitials?® No.t “Country Code” Number MM-DB-YYYY Applicant of Cited Document Lines, Where
Kind Code® {if kaown) Relevant Passages
or Relevant Figurss
Agpear L T¢

Ocean Nutrition Canada
Lid. )
Biomass Research &
Refining Piy Ltd.

FPi3 WO 2007/069078 A2 $6-21-2007

FPid WO 2008/067005 Al G6-12-2008

Examiner | Date
Signature Considered

*EXAMINER: Initial f reference sonsiderad, whather or not Gitation 13 in conformance with MPER 503, Draw ne through citation if not in conformance and
not considered. include copy of this form with next communication o app!cc:ant ‘Appilcant’s unique citation designation number (Q}Js al). ? See Kinds Codes
of USPTO Patent Documents at www.usplo.gov or MPEP 901.04. ¥ Enter Office that issued the document, by the bwe-letter code (W!PO Standard 81.8). *
For Japanase patent documents, the indicstion of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of
document by the appropriate sy‘mbois as indicated on the document under WIPO Standard S$T.18 if possible, ® Applicant is 1o placas a check mark here if
English Ianquaqe Transiation is attached.
This coliection of information is reguired Dy 3! (‘..rR 1.97 and 1.98. The srtf&rmd{ s required to obitaln of retain a benefit by the public which is to file {and
Ly the USPTO to pmceﬂs; an appiicat lity is governad by 3 G122 and 37 CFR 1.14. This collection is estimated 1o take 2 hours to
i I the completed apphcatmn form o the USPTO. Time wilt vary depending vpon the individual case.
¢ COMY i form and/or suggestions for redusing this burden, should be sent 1o the Chisf Information
Officer, UL S °a ant and Tiade'nark Office, F’O Eax M“C Algxandria, VA 22313-1450. DO ROT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. BEND TQ: Commissioner for Patents, P.0. Box 1458, Alexandria, VA 22313-1480.
If you need assistance in complating the form, call 1-800-FTQ-3198 {1-800-786-8199) and sefect oplion 2.

ALL BEFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /RK/
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Electronic Patent Application Fee Transmittal

Application Number:

12407687

Filing Date:

19-Mar-2009

Title of Invention:

THRAUSTOCHYTRIDS, FATTY ACID COMPOSITIONS, AND METHODS OF

MAKING AND USES THEREOF

First Named Inventor/Applicant Name:

Kirk E. APT

Filer:

Katrina Y.Pei Quach/Lauren Harrison

Attorney Docket Number:

2715.0030000/JUK/SAS

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1740 1740
Publ. Fee- early, voluntary, or normal 1504 1 300 300




Description Fee Code Quantity Amount SulL)J-S'I';(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2040
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Electronic Acknowledgement Receipt

EFS ID: 12880926
Application Number: 12407687
International Application Number:
Confirmation Number: 7806

Title of Invention:

THRAUSTOCHYTRIDS, FATTY ACID COMPOSITIONS, AND METHODS OF

MAKING AND USES THEREOF
First Named Inventor/Applicant Name: Kirk E. APT
Customer Number: 26111

Filer:

Katrina Y.Pei Quach/Lauren Harrison

Filer Authorized By:

Katrina Y.Pei Quach

Attorney Docket Number: 2715.0030000/JUK/SAS
Receipt Date: 29-MAY-2012
Filing Date: 19-MAR-2009
Time Stamp: 16:39:05

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$2040

RAM confirmation Number

4739

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(if appl.)

11




367596
1 27150030000issuefeepmt.pdf yes 2
fceb3df4b4b6a6520ad4f31837be75077a34
dfaa
Multipart Description/PDF files in .zip description
Document Description Start End
Miscellaneous Incoming Letter 1 1
Issue Fee Payment (PTO-85B) 2 2
Warnings:
Information:
32258
2 Fee Worksheet (SB06) fee-info.pdf no 2
8adcfcbe0a7822c0beb338d0a4844006eee
Warnings:
Information:
Total Files Size (in bytes):i 399854

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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KATRINA QUACH
ASSOCIATE*
(202) 772-8963

KQUACH@SKGF.COM

May 29, 2012

Commissioner for Patents

PO Box 1450
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Coniirmation No. 7806
Mail Stop Issue Fee

Alexandria, VA 22313-1450

Re:

Commissioner:

Allowed U.S. Utility Patent Application

Appl. No. 12/407,687; Filed: March 19, 2009

For:  Thraustochytrids, Fatty Acid Compositions, and Methods of Making and
Uses Thereof

Inventors: APT et al.

Our Ref: 2715.0030000/JUK/SAS/KPQ

In response to the Notice of Allowance and Fee(s) Due dated February 29, 2012, the
following documents are transmitted for appropriate action by the U.S. Patent and Trademark Office:

1.

2.

Issue Fee Transmittal (Form PTOL-85); and

Online Credit Card Payment Authorization for $2,040.00 to cover:

$1,740.00 - Issue Fee;
$300.00 - Publication Fee.

The above-listed documents are filed electronically through EFS-Web.

Fee payment is provided through online credit card payment.

The U.S. Patent and

Trademark Office is hereby authorized to charge any fee deficiency, or credit any overpayment, to
our Deposit Account No. 19-0036.

JUK/KPQ/leh

Enclosures
1506331_1.DOCX

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

Katrina Quach
Attorney for Applicants
Registration No. 51,063

* Admitted only in Maryland
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.“SP[O.gOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

26111 7590 02/29/2012 | EXAMINER |
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. KOSSON, ROSANNE
1100 NEW YORK AVENUE, N.W.
WASHINGTON, DC 20005 | ART UNIT PAPERNUMBER |
1657
DATE MAILED: 02/29/2012
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
12/407,687 03/19/2009 Kirk E. APT 2715.0030000/JUK/SAS 7806

TITLE OF INVENTION: THRAUSTOCHYTRIDS, FATTY ACID COMPOSITIONS, AND METHODS OF MAKING AND USES THEREOF

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1740 $300 $0 $2040 05/29/2012

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2
the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certiﬁcate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

26111 7590 02/29/2012
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
1100 NEW YORK AVENUE, N.W. States Postal Service with suff)icient postage for first class mail in an envelope
WASHINGTON, DC 20005 addressed to the Mail Stog ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/407,687 03/19/2009 Kirk E. APT 2715.0030000/JUK/SAS 7806
TITLE OF INVENTION: THRAUSTOCHYTRIDS, FATTY ACID COMPOSITIONS, AND METHODS OF MAKING AND USES THEREOF
I APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 05/29/2012
I EXAMINER | ART UNIT I CLASS-SUBCLASS |
KOSSON, ROSANNE 1657 554-224000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). - 1
(1) the names of up to 3 registered patent attorneys
ange ol correspondence address (or ange o orrespondence or agents . al ternative. N
dch £ pond dd Change of Correspond gents OR, alternatively
Address form PTO/SB/122) attached. . . . 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individuat [ Corporation or other private group entity [J Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Ja Applicant claims SMALL ENTITY status. See 37 CFR 1.27. o Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v: deEending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexand%ia, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Oftice; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.“SP[O.gOV

I APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
12/407,687 03/19/2009 Kirk E. APT 2715.0030000/TJUK/SAS 7806
26111 7590 02/29/2012 | EXAMINER |
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. KOSSON, ROSANNE
1100 NEW YORK AVENUE, N.W.
WASHINGTON, DC 20005 I ART UNIT PAPER NUMBER |

1657

DATE MAILED: 02/29/2012

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 304 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 304 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)
. e . 12/407,687 APT ET AL.
Examiner-Initiated Interview Summary i i
Examiner Art Unit
ROSANNE KOSSON 1657

All participants (applicant, applicant’s representative, PTO personnel):

(1) BOSANNE KOSSON. ) .

(2) Mr. Scott Schaller, Applicants' representative. (4) .

Date of Interview: 06 February 2012.

Type: X Telephonic [ Video Conference
] Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes [ No.
If Yes, brief description:

Issues Discussed [J101 X112 [J102 [J103 [X]Others

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: those pending.
Identification of prior art discussed: that of record.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

An examiner's amendment to put the case in condition for allowance was discussed. Applicants agreed to the
examiner's amendment to which this document is attached. Claims 66-99, drawn to non-elected inventions have been
canceled. Because this allowance precedes the allowance of copending cases 12/729013 and 13/151014, TD's
(terminal disclaimers) in connection with these applications are not required.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[ Attachment

/Rosanne Kosson/
Primary Examiner, Art Unit 1657

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20120206
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Application No. Applicant(s)

. . 12/407,687 APT ET AL.
NOtlce Of AIIOWab’Ilty Examiner Art Unit
ROSANNE KOSSON 1657

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to an examiner's amendment approved by Applicants on Feb. 6, 2012.

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. IX] The allowed claim(s) is/are 51-65.

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[J Al b)[ Some* c)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

6. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date .

(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. [J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application
2. [] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [X] Interview Summary (PTO-413),
Paper No./Mail Date 2/6/12.

3. [X] Information Disclosure Statements (PTO/SB/08), 7. X Examiner's Amendment/Comment

Paper No./Mail Date 1/30/12
4. [[] Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance

of Biological Material

9. [ other .

/Rosanne Kosson/
Primary Examiner, Art Unit 1657
U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120206
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Application/Control Number: 12/407,687 Page 2
Art Unit: 1657

EXAMINER’S AMENDMENT

An examiner's amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee.

Authorization for this examiner's amendment was given in a telephone interview with
Applicants’ representative, Mr. Scott Schaller, on February 6, 2012.

The application has been amended as follows. The claims have been amended as
follows. Claims 1-65 remain as shown in the claim set filed on October 13, 2011. Of these
claims, claims 1-50 have been canceled. Claims 66-99, drawn to non-elected inventions, have

been canceled, as indicated below.

66-99. canceled

The following is an examiner’s statement of reasons for allowance. The claimed
invention is free of the prior art. As discussed in the previous Office actions, the closest prior art
is Van Elswyk (US 2003/0060509 A1), who discloses a microbial oil comprising at least 70% by
weight of desired HUFA’s (such as DHA, DPA and ARA), or comprising, i.a., a triglyceride and
phospholipid. Applicants have confirmed on the record in related Application No. 10/228843,
now abandoned, that the foregoing is the interpretation of the reference (see paragraphs 29, 63
and 74) and that these paragraphs do not mean that the microbial oil comprises at least 70% by
weight of a triglyceride (or at least 70% by weight one of the other ingredients disclosed in the
reference). The claims recite that the microbial oil comprises at least 70% by weight of a

triglyceride fraction. See Response filed in the related case on August 3, 2005, p. 9.

20



Application/Control Number: 12/407,687 Page 3
Art Unit: 1657

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the
issue fee. Such submissions should be clearly labeled “Comments on Statement of Reasons
for Allowance.”

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to ROSANNE KOSSON whose telephone number is (571)272-2923. The
examiner can normally be reached on Mon., Thurs., Fri., 8:30-6:00, Tues., 8:30-2:00, Wed. off.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jon Weber can be reached on 571-272-0925. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
/Rosanne Kosson/

Primary Examiner, Art Unit 1657
2012-02-06
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UNITED STATES PATENT AND TRADEMARK OFFICE

BIB DATA SHEET

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0O. Box 1450

Alexandria, Virginia 22313-1450

\VW\V.USPIO.gOV

CONFIRMATION NO. 7806

SERIAL NUMBER
12/407,687

CLASS
424

FILING or 371(c)
DATE
03/19/2009
RULE

GROUP ART UNIT ATTORN'\IlEg DOCKET
1657 2715.0030000/JUK/SAS

APPLICANTS
Kirk E. APT, Ellicott City, MD;
Joseph W. Pfeifer Ill, Westminster, MD;
Jon Milton Hansen, Lexington, KY;
Paul Warren Behrens, Ellicott City, MD;
Ross Zirkle, Longmont, CO;
Tracey Lynn Stahl, Pasadena, MD;

** CONTINUING DATA
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** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
04/16/2009

D Yes BNO

35 USC 119(a-d) conditions met (L Yes L No Met after
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Acknowledged Examiner's Signature Initials MD

Foreign Priority claimed
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1100 NEW YORK AVENUE, N.W.

WASHINGTON, DC 20005

UNITED STATES

TITLE

Thraustochytrids, Fatty Acid Compositions, and Methods of Making and Uses Thereof
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L2 5 S L1(40N) (DPA OR DPAN-6 OR DOCOSAPENTAENOIC)
L3 138 S L1(40N)OIL

L4 143 S L3 OR L2

L5 113 DUP REM L4 (30 DUPLICATES REMOVED)

L6 81 S L5 NOT PATENT/DT

L7 78 S L6 AND PD<20090319

L8 32 S L5 AND PATENT/DT

L9 23 S L8 AND AD<20090319
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514 560 2/712 RK all inventor names searched in eDAN 2/6/11 RK
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554 224 2/7M12 RK
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426 601 2/712 RK
435/134; 514/560 2/712 RK
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CROSS REFERENCES
c|11| B 1 /00 /
CLASS I SUBCLASS (ONE SUBCLASS PER BLOCK)
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Eauivalent of Form PTO/SB/08a {7-09,

Substitute for form 1449/PTO Complete if Known
s Application N N
FIRST SUPPLEMENTAL T r— Vareh 10, 005
INFORMATION DISCLOSURE First Named Inventor | APT et al.
STATEMENT BY APPLICANT Art Unit 1657
(Use as many sheets as necessary) Examiner Name KOSSON, Rosanne
Sheet [ 1 ' eof | 1 Attorney Docket Number | 2715.0030000/JUK/SAS/KPQ
i U.S. PATENT DOCUMENTS___
Examiner | Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials No.! - - MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
] Number-Kind Code? 472 ] i ~ . or Relevant Figures Asvear ©
USSPl 16,531,150 03-11-2003 | Sunohara et al.
Us9z2 7,741,500 06-22-2010 Arhancet et al.
Usa3 2007/0054384 Al 03-08-2007 | Rusing er al,
UsSo4 2007/0112071 Al . 05-17-2007 _ { Byyhn et al.
Us8s 2008/0311645 Al = 12-18-2008 Higashiyama
US96 | 2009/0117194 At 05-07-2009 Buria et al.

_FOREIGN PATENT DOCUMENTS

Cxaminer | Cite Foreign Patent Document Publication Date Name of Patentec or Pages, Coiumns,
Initials* No.! MM-DD-YYYY Applicant of Cited Document Lines, Where
Country Code® Number" Kind Code® (if known) Relevant Passages or
Relevant Figures
Appear T°
1470687_1
. Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. ' Applicant’s unique citation designation number (optional). 2 See Kinds Codes
of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. ® Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). *
For Japanese patent documents; the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ¢ Kind of
document by the appropriate symbols as indicated on the docurmnent under WIPQ Standard ST.16 if possible. © Applicant is to place a check mark here if
English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case.
Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information
Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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STATEMENT BY APPLICANT e 5
(Use as many sheets as necessary) Examiner Name o KOSSON. Rosanne
Sheet {1 {of I 2 _Antorney Docket Number_ 2715.0030000/JUK/SAS/KPQ

____ - NON PATENT LITERATURE DOCUMENTS
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Initials* of the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue | T?
number{s}, publisher, city and/or countiy where puublished B

BARCLAY, W., et al., "Development of a Docosahexaenoic Acid Production

Technology Using Schizochytrium: A Historical Perspective" in Single Cell Oils,

NPL41 Ratledge, C. and Cohen Z., eds., American Oil Chemists Society Publishing, United
,,,,,,,,,, States, prx, 36-52 (2003)
BOWLES, R., ef al., "Long-chain n-3 Polyunsaturated Fatty Acid Production by
NPL42 Members of the Marine Protistan Group the Thraustochytrids: Screening of Isolates and

Optimisation of Docosahexaenoic Acid Production" J. Biotechnol. 70:193-202, Elsevier,
Netherlands (1999)

CHEN, C. and CHOU, H., "Screening of Red Algae Fllarnents asa Potentlal Alternative
NPL43 Source of Excosapentaenmc Acid" Mar. Biotechnol. 4:189-192, Springer-Verlag, United
States (2002)

COHEN, Z., "Productlon Potentlal of Eicosapentaenoic Acid by Monodus subterraneus"
NPL44 J..Am. Oil Chem. Soc. 71:941-945, American Oil Chemists Society, United States
(1994)

FAN, K., et al., "Lipid Characterization of Mangrove Thraustochytrid « Schizochytrium
NPL45 mangrovei" J. Agric. Food Chem. 55:2906-2910, American Chemical Society, United
States (2007)

FERNANDEZ F.,etal, "Modelmg of Eicosapentaenoic Acid (EPA) Production from
Phaeodactylum trzcornutum Cultures in Tubular Photobioreactors. Effects of Dilution
Rate, Tube Diameter, and Solar Irradiance" Biotechnol. Bioeng. 68:173-183, Wiley,
United States (2000)

NPL46

‘ JIANG, Y., et al., "Fatty Acid Composmon and Squalene Content of the Marlne
NPL47 Microalga Schlzochytnum mangrovei" J. Agric. Food Chem. 52: 1196-1200, American
Chemical Somety, United States (2004)

KAMLANGDEE, N. and Fan, K. Ww., "Polyunsaturated Fatty Acids Production by
Schizochytrium sp. Isolated from Mangrove," Songklanakarin J. Sci. Technol. 25:643-
650, Prince of Songkla University, Thailand (2003)

NPL48

KIY, T., et al., "Production of Docosahexaenoic Acid by the Marine Microalga, Ulkenia
NPL49 sp." in Single Cell Oils, Ratledge, C. and Cohen Z., eds., American Oil Chemists
Society Publishing, United States, pp. 99-106 (2005)

LI, Z. and WARD, O., "Production of Docosahexaenoic Acid by Thraustochytrium

NPL50 roseum" J. Ind. Microbiol. 13:238-241, Elsevier Science, England (1994)
Examiner T ) Date A
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw lirie through citation if not in conformance and
not considered. Include copy of this form with next communlcatlon to applicant.
Appl:cant s unique citation designation number (optiona!). Appllcant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an- application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information
Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Application Numb 12/407,687
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INFORMATION DISCLOSURE First Named Inventor  APT er a} 777777
STATEMENT BY APPLICANT Art Unit 1657
(Use as many sheets as necessary) Examiner Name KOSSON, Rosannie
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MEIRELES, L., et al., "Lipid Class Composition of the Microalga Paviova lutheri:
NPLS1 Eicosapentaenoic and Docosahexaenoic Acids" J. Agric. Food Chem. 51:2237-2241,
American Chemical Society, United States (2003)

SINGH, A. and WARD, O., "Microbial Production of Docosahexaenoic Acid (DHA,

WPLS2

NPL32 C22:6)" Adv. Appl. Microbiol. 45:271-312, Academic Press, United States (1997)

NPLS53 WARD, O. and SINGH, A., "Omega-3/6 fatty acids: Alternative Sources of
Production" Proc. Biochem. 40:3627-3652, Elsevier, United States (2005)
WATANABE, X. ef al., "Production of *C-Labeled Docosahexaenoic Acid by a

NPL54 Thraustochytrid," J. Jpn. Oil Chem. Soc. 49:1437-1441, Japan Oil Chemists Society,

= Japan (2000)
NPL55 WEN, Z. and CHEN, F., "Heterotrophic Production of Eicosapentaenoic Acid by

Microalgae" Biotechnol. Adv. 21:273-294, Oxford, England (2003)

i XU, F., et al., "Growth Characteristics and Eicosapentaenoic Acid Production by
NPL56 Nannochloropsis sp. in Mixotrophic Conditions" Biotechnol. Lett. 26:51-53, Kluwer
Academic Publishers, Netherlands (2004)

?OKOYAMA, R. and HONDA, D., "Taxonomic Rearrangement of the Genus
Schizochytrium sensu lato Based on Morphology, Chemotaxonomic Characteristics,
and 18S rRNA Gene Phylogeny (Thraustochytriaceae, Labyrinthulomycetes):

NPL57 . emendation for Schizochytrium and Erection of Aurantiochytrium and
- Oblongichytrium gen. nov." Mycoscience 48:199-211, The Mycological Society of
77777777777 Japan and Springer, Japan (2007)
NPL58 Amendment and Response dated August 3, 2005 in U.S. Application No. 10/228,843,

filed August 26, 2002, inventor Van Elswyk

1470699_1.DOC

Date o )
Considered 02/06/2012

*EXAMINER: Initial if reference. considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant.
Applicant’s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information
Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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KATRINA QUACH
ASSOCIATEY
{202}772-8963
KOUACH@SKRGR.LOM

January 30, 2012

Commissioner for Pateunts Congirmation No. 7806
PO Box 1450 Art Unit 1657
Alexandria, VA22313-1450 Attn: Mail Stop RCE

Re:  U.S. Utility Patent Application
Application No. 12/407,687; Filing Date: March 19, 2009
For: ‘Thraustochytrids, Faity Acid Compositions, and Methods of Making
and Uses Thereof
Inventors: APT et al.
Our Ref:2715.0030000/JUK/SAS/KPQ

Sir:
Transmitted herewith for appropriate action are the following documents:

1. Online Credit Card Payment Authorization in the amount of $930.00 to cover
Request for Continued Examination Fee;

2. Request for Continued Examination (RCE) Transmittal;

3. Supplemental Declaration (3 copies);

4. Reply Under 37 C.F.R. § 1.114 and Statement of Substance of the Interview;

5. First Supplemental Information Disclosure Statement;

6. Form PTO/SB/08a equivalent (1 sheet) listing 6 documents (US91-US96);

7. Form PTO/SB/08b equivalent (2 sheets) listing 18 documents (NPL41-NPL58); and
8. Copies of cited documents (NPL41-NPL58).

The above-listed documents are filed electronically through EFS-Web.

In the event that extensions of time are necessary to prevent abandonment of this patent
application, then such extensions of time are hereby petitioned.
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Commissioner for Patents
January 30, 2012
Page 2

Fee payment is provided through online credit card payment.

The U.S. Patent and

Trademark Office is hereby authorized to charge any fee deficiency, or credit any overpayment,

to our Deposit Accourit No. 19-0036.

JUK/SAS/KPQ/leh
Enclosures

1471055_1.doc

* Admitted only in Maryland

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

Kétrina Quach
Attorney for Applicants
Registration No. 51,063
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Approved for use through 07/31/2012. OMB 0651-0031

'U.S. Patent and Trademark Office; U.S. DEPART T OF COMMERCE
a collection of information un‘ess it contal

4541995, no &%

4 Re?ue t Asglication Number 12/407,687
or e
. . ) . . Filinzy Date March 15, 2009
Continued Examination (RCE) -0 —— e
Tranamitial | First Named inventor Kirk E. APT
Address to: i 1657
Mail Stop RCE A Unit L1087
Commissioner Tor Patents : Exvaminer Name KOSSON, Rosanne
P.0. Box 1450 - :
g\f\i-exandria, VA 22313-1450 Attorney Docke! Number 2715, 0030000/UK/SAS/KPQ M‘f'

This is a Reguest for Continued Examination {(RCE} under 37 CFR 1.114 of the above-identified application.
Reguest for Continued Examination (RCE) practice under 37 CFR 1,114 doas not apply to any utility or plant appiication filed prior to June &,

e

1885, or to any desigqn application. See instruction Sheet for RCEs (not 1o be submitted to the USPTO) on page 2.

1. {Submission reguired under 37 CFR 1.114] Note: if the RCE is proper, any previously filed unentered amendments and
amendments enclosed with the RCE will be entered in the order in which they were filed unless applicant instructs otherwise. If
applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such
amendment(s).

a E] Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be
: considered as a submission even if this box is not checked.

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on

1i. D Other
b. Enclosed

i. Amendment/Reply iii. Information Disclosure Statement (IDS)
ii. [:] Affidavit(s)/ Declaration(s) iv. l:! Other

Miscellaneous

Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a

N

a. D period of months. (Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)
b. D Other
3. Fees The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge the following fees, any underpayment of fees, or credit any overpayments, to
Deposit Account No. . 19-0036 . .

- K

RCE fee required under 37 CFR 1.17(e)

ii. EI Extension of time fee (37 CFR 1.136 and 1.17)

iii. |:| Other - . ) I

b. D Check in the amount of $ . enclosed

c. D Payment by credit card (Form PTO-2038 enclosed)

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit
card information and authorization on PT0-2038.

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Signature el ; N Cana——_—— B Date R T
. . i N i i \ - ) ) S ©
4 Name (Pnnt/Type? Katrina (uac Registration No. 5 1,063 g

CERTIFICATE OF MAILING OR TRANSMISSION

I hereby certify that this correspondence is being deposited with the United States Postal Service with sufficient postage as first class mail in an envelope
addressed to. Mail Stop RCE, Commissioner for Patents, P. O. Box 1450, Alexandria, VA 22313-1450 or facsimile transmitted to the U.S. Patent and Trademark
Office on the date shown below.

Signature

Name (Print/Type) ) ) “{ Date i

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Ale xandria, VA 22313-1450. DO NOT SE ND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Mail Stop RCE, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 1472851
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Supplemental Declaration for Patent Application

Atty. Docket No. 2715.0030000/JUK/SAS
As a below named inventor, | hereby declare than
My residence, mailing addreas and citizenship are as stated below nexi 1o my name.
I believe | am an original, first and joint inventor of the subject matier that is claimed and for
which a patent s sought on the invention entitled Thranstechyirids, Fatty Acid Compaositions,

and Methods of Making and Uses Thereof, the specification of which is attached hereto uniess
the following box is checked:

D was filed on March 19, 2009;
as Linited States Application Mumber or PCT International Application Number
12/407 687, and

was amended on (if applicable).

I hereby state that 1 have reviewed and understand the contents of the above identified
specification, including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose information that is material to patentability as defined in 37
C.F.R. § 1.56, including for continuation-in-part applications, material information which
became available between the filing date of the prior application and the national or PCT
international filing date of the continuation-in-part application.

Asnthorization to Permit Access to Application by Participating Offices

X If checked, the undersigned hereby grants the USPTO autherity to provide the European
Patent Office (EPO), the Japan Patent Office (JPO), and any other intellectual property offices in
which a foreign application claiming priority to the above-identified application is filed access to
the above-identified patent application. See 37 CFR 1.14(c) and (h). This box should not be
checked if the applicant does not wish the EPO, JPO or other intellectual property office i
which a foreign application claiming priority to the above-identified application is filed to have
access to the application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the application-as-
filed with respect to: 1) the above-identified application, 2) any foreign application to which the
above-identified application claims priority under 35 USC 119(a)-(d) if a copy of the foreign
application that satisfies the certified copy requirement of 37 CFR 1.55 has been filed in the
above-identified US application, and 3) any U.S. application from which benefit is sought in the
above-identified application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date
of filing the Authorization to Permit Access to Application by Participating Offices.

- Page | of 4 -

46



Appl. No. 12/407,687
Atty. Docket No. 2715.0030000/JUK/SAS

Claim of Foreign Priority Beaefits

I hereby claim foreign priority benefits under 35 U.S.C. § 119(a)-(d) or (f) or § 365(b) of any
foreign application(s) for patent, inventor’s or plant breeder’s rights certificate(s), or § 365(a) of
any PCT international application, which designated at least one country other than the United
States of America, listed below, and have also identified below, by checking the box, any foreign
application for patent, inventor’s or plant breeder’s rights certificate(s), or any PCT international
application having a filing date before that of the application on which priority is claimed.

{ Prior Foreign Appiication ) Count Foreign Fiting Date | Pricrity Ceriifiend Copy Attachad ?
I Numbsris} HoRyY ODYYYY) | NotClalmed YES o |
. = 0 Im
L] [ ]
Send Correspondence to: Customer No. 91335
Direct Telephone Calls to: (202) 371-2600

I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under 18 U.S.C. § 1001 and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

Full name of first
Inventor: )
Signature of first
Inventor: _ B Date:
Residence: Ellicott City, Maryland
Citizenship: us
. ~ 3874 Paul Mill Road
Mailing Address: Ellicott City, Maryland 21042

- Page 2 of 4 -
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Atty. Docket No. 2715.0030000/JUK/SAS

Full name of second
Inventor:

Joseph W, PFEIFER [H

Signature of second

inventor: Date:
Residence: Westminster, Maryland
Citizenship: US
il A dedreces 776 Madines Coust
Mailing Address: Westminster, Maryland 21157
Fuil name of third Jon Milton HANSEN
Inyventon.
Signature of third
Inventor: Date:
Residence: Ellicott City, Maryland
| Citizenship: Us
- 2776 Turf Valley Golf Road #7753
Mailing Address: Ellicott City, Maryland 21042
Fuli pame of fourth Paul Warren BEHRENS
Jdnvenion e e ettt
Signature of fourth
Inventorn Date:

- Resudernice:

Ellicott City, Maryland

- Citizenshipe

UsS

- Mailing Address:

11413 Butterfruit Way |
Ellicott City, Maryland 21042

- Page 3 of4 -
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Full name of fifth
Inventor;

Signature of fifth -
Inventor: Date:
Residence: bt Alry, Marviand
Citizenship: Us
; e 210% Huntingion Terrace
Mailing Address: <% . T g e
| Mailing Address Mt Adey, MD 21771
Full name of sixth Tracey Lynn STAHL
Inventor; ... N
Signature of sixth
Inventor: Date:

Residence: Pasadena, Maryland
Citizenship: uUs
Mailing Address: 1016 Tennant Harbour

Pasadena, Maryland 21122

963243_1.DOC
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Supplemental Declaration for Patent Application

Atty. Docket No. 2715.0030000/JUK/SAS
As a below named inventor, I hereby declare that:
My residence, mailing address and citizenship are as stated below next to my name.

I believe I am an original, first and joint inventor of the subject matter that is claimed and for
which a patent is sought on the invention entitled Thraustochytrids, Fatty Acid Compositions,
and Methods of Making and Uses Thereof, the specification of which is attached hereto unless
the following box is checked:
<] was filed on March 19, 2009;

as United States Application Number or PCT International Application Number

12/407.687; and

was amended on (if applicable).

I hereby state that I have reviewed and understand the contents of the above identified
specification, including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose information that is material to patentability as defined in 37
C.F.R. § 1.56, including for continuation-in-part applications, material information which
became available between the filing date of the prior application and the national or PCT
international filing date of the continuation-in-part application.

Authorization to Permit Access to Application by Participating Offices

= If checked, the undersigned hereby grants the USPTO authority to provide the European
Patent Office (EPO), the Japan Patent Office (JPO), and any other intellectual property offices in
which a foreign application claiming priority to the above-identified application is filed access to
the above-identified patent application. See 37 CFR 1.14(c) and (h). This box should not be
checked if the applicant does not wish the EPO, JPO or other intellectual property office in
which a foreign application claiming priority to the above-identified application is filed to have
access to the application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the application-as-
filed with respect to: 1) the above-identified application, 2) any foreign application to which the
above-identified application claims priority under 35 USC 119(a)-(d) if a copy of the foreign
application that satisfies the certified copy requirement of 37 CFR 1.55 has been filed in the
above-identified US application, and 3) any U.S. application from which benefit is sought in the
above-identified application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date
of filing the Authorization to Permit Access to Application by Participating Offices.

- Page 1 of 4 -
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Appl. No. 12/407,687
Atty, Dockst No. 2715.0030000/JUK/SAS

Claim of Foreign Priority Benefits

I hereby claim foreign priority benefits under 35 U.S.C. § 119(a)-(d) or () or § 365(b) of any
foreign application(s) for patent, inventor’s or plant breeder’s rights certificate(s), or § 365(a) of
any PCT international application, which designated at least one country other than the United
States of America, listed below, and have also identified below, by checking the box, any foreign
application for patent, inventor’s or plant breeder’s rights certificate(s), or any PCT international
application having a filing date before that of the application on which priority is claimed.

Prior Foreign Apphication | e oun T Foreign Filing Date T Briaviby { Certified Gapy".?\{i{aéhéei?
L Numbaris} - t il _‘(‘MM[DD/YYYY}, A ?iceibﬁiaimad i _YEB NGO
- O ! [
[ Ll
) [ [
Send Correspondence to: Customer No. 91335
Direct Telephone Calls to: (202) 371-2600

I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under 18 U.S.C. § 1001 and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

Full name of first Kirk B, APT
. Inventor; : .
- Signature of first
Inventor: S , Dater ......
Residence: Ellicott City, Maryland
Citizenship: S
- ) 3874 Paul Mill Road
Mailing Address: Ellicott City, Maryland 21042

-Page2of 4 -
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Appl. No. 12/407,687

Atty. Docket No. 2715.0030000/JUK/SAS

' Full name of second
Inventor:

Signature of second P %
Inventor: Date: (Zg Z\“ }
Residence:

Citizenship:

1 Mailing Address:

Full name of third

_Inventor:.

Signature of third

o %ol

Inventor: NSRS s
Residence: " Ellicott City, Maryland
Citizenship: Us

Mailing Address:

2776 Turf Valley Golf Road #775 '

Ellicott City, Maryland 21042

Full name of fourth
Inventor:

Paul Warren BEHRENS

Signature of fourth
Inventor:

?MWWW

Date: /71;”/{?‘

Residence:

Ellicott City, Maryland

uUs

11413 Butterfruit Way
Ellicott City, Maryiand 21042

-Page 3 of4 -
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Atty. Docket No. 2715.0030000/JUK/SAS

- Full name of fifth

Ross ZIRKLE

Claventorn
i Signature of fifth
¢ Inventon .Date:

Residence:

Mt. Airy, Maryland

Citizenship:

Us

Mailing Address:

Mt Airy, MD 21771

2108 Huntington Terrace

Full name of sixth
Inventor:

Tracey Lynn STAHL

Signature of sixth

.. Date: /i;fé,;f I

Inventor: ’7,1{/ 5
Residence: Pasadena, Maryland
Citizenship: UsS

1016 Tennant Harbour

Mailing Address:

Pasadena, Maryland 21122

963243 _1.DOC

-Page4o0f4d-
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Supplemental Declaration for Patent Application

Atty. Docket No. 27150030000/ JUK/SAS
As a below named inventor, 1 hereby declare that:
My residence, matling address and citizenship are as stated below next to my name.
I believe | am an original, first and joint inventor of the subject matter that is clatmed and for
whicl a patent is sought on the invention entitled Thrausiechyirids, Fatty Acid Compositions,

and Methods of Making and Uses Thereof, the specification of which is atiached hereto unless
the following box is checked

was amended on {if applicable)

I hereby state that [ have reviewed and understand the contents of the above identified
specification, including the claims, as amended by any amendment referred to above

1 acknowledge the duty to disclose information that is material to pateniability as defined in 37
CFER. § 1.536, including for continuation-in-part applications, material information whic
became available between the filing date of the prior application and the national or PCT
interpational filing date of the continuation-in-part application.

Authoriration {6 Permit Access to Application by Participating Offices

X If checked, the undersigned hereby grants the USPTO authority to provide the European
Patent Office (EPO), the Japan Patent Office (JPO), and any other intellectual property offices in
which a foreign application claiming priority to the above-identified application is filed access to
the above-identified patent application. See 37 CFR 1.14(c) and (h). This box should not be
checked if the applicant does not wish the EPO, JPO or other intellectual property office in
which a foreign application ¢laiming priority o the above-identified application is filed to have
access to the application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the application-as-
filed with respect to: 1) the above-identified application, 2) any foreign application to which the
above-identified application claims priority under 35 USC 119(a)-(d) if a copy of the foreign
application that satisfies the certified copy requirement of 37 CFR 1.55 has been filed in the
above-identified US application, and 3) any U.S. application from which benefit is sought in the
above-identified application.

Iy accordance with 37 CFR 1.14{c), access may be provided to information ;onccz‘niflg the daie
of filing the Authorization 1o Permit A\ S\t Application by Participating Office

¥

- Page L of4 -

54



Appl. No. 12/407,687
Atty. Docket No. 2715.0030000/JUK/SAS

Claim of Foreign Priority Benefits

I hereby claim foreign priority benefits under 35 U.S.C. § 119(a)-(d) or (f} or § 365(b) of any
foreign application(s) for patent, inventor’s or plant breeder’s rights certificate(s), or § 365(a) of
any PCT international application, which designated at least one country other than the United
States of America, listed below, and have also identified below, by checking the box, any foreign
application for patent, inventor’s or plant breeder’s rights certificate(s), or any PCT international
application having a filing date before that of the application on which priority is claimed.

Prior Foreign Application | o "“Foreign Filing Date | Priority E Certified Copy Attached? |
i Numbeiist o ountry | {MM/DD/YYYY: | NotClaimed YES NO i
— O | L
Ll Ll Ll
O L] [
[ 0 .
Send Correspondence to: Customer No. 91335
Direct Telephone Calls to: {202) 371-2600

1 hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under 18 U.S.C. § 1001 and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

Full name of first Kirk E. APT
Inventor:
Signature of first
Inventor: o _ * Date:
Residence: Ellicott City, Maryland
Citizenship: Us
- . 3874 Paul Mill Road
Mailing Address: Ellicott City, Maryland 21042

- Page 2 of 4 -
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Appl. No. 12/407,687

Atty. Docket No. 2715.0030000/JUK/SAS

"Fuil name of second
inventor:

joseph W, PFEIFER I

. Signatore of sgeond

Inventor: e Date:
Residence: Westminster, Maryland
= Citizenship: Lis
7. . 776 Nadines Court
nglmg Address: Westminster, Maryland 21157
i:’“ name of third Jon Milton HANSEN
Signature of third -
Inventor: , e Date:
| Residence: Ellicott City, Maryland
Citizenship: uUs
e . 2776 Turf Valley Golf Road #775
Mailing Address: Ellicott City, Maryland 21042
Full name.of fourth Paul Warren BEHRENS
Inventor: ,
Signature of fourth
Inventor: Date:

Residence: Ellicott City, Maryland
- Citizenship: uUs

: Mailing Address:

~ Ellicott City, Maryland 21042

11413 Butterfruit Way

- Page 3 of 4 -
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F

ull name of fifth

Mailing Address:

Ross ZIRKLE
inventon )
Signature of fifth P
1 lnvent i ﬂnj@z&} __________________________ Datei APl Aoty
j;:z'
Residence: Mt. Aldry, Maryland
| Citizenship: Us
2108 Huntington Terrace

Full name of sixth

Tracey Lynn STAHL

Inventor: S
Signature of sixth
Inventor: ) Date:
Residence: Pasadena, Maryland
1 Crtizenship: us

Mailing Address:

1016 Tennant Harbour

Pasadena, Maryland 21 122

963243_1.DOC

- Page 4 of 4 -

57



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: . Confirmation No.: 7806

APT et al. Art Unit: 1657

Appl. No.: 12/407,687 Examiner: KOSSON, Rosanne

Filed: March 19, 2009 Atty. Docket: 2715.0030000/JUK/SAS/KPQ

For:Thraustochytrids, Fatty Acid
Compositions, and Methods of
Making and Uses Thereof

Reply Under 37 C.ER. § 1,114 and Statement of Substance of the Interview

Mail Stop RCE

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Sir:

In reply to the Office Action dated October 28, 2011, Applicants submit the
following Remarks.

Statement of Substance of the Interview begins on page 2 of this paper.

Remarks begin on page 2 of this paper.

It is not believed that extensions of time or fees for net addition of claims are
required beyond those that may otherwise be provided for in documents accompanying
this paper. -However, if additional extensions of time are necessary to prevent
abandonment of this application, then such extensions of time are hereby petitioned
under 37 C.F.R. §1.136(a), and any fees required therefor (including fees for net
addition of claims) are hereby authorized to be charged to our Deposit Account No.

19-0036.
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-2- APT et al.
Reply to Office Action of October 28, 2011 Appl. No. 12/407,687

Statement of Substance of the Interview

Applicants thank Examiner Rosanne Kosson and Supervisor Jon Weber for
extending the courtesy of an in-person interview with Applicants' representatives Scott
A. Schaller and Katrina Quach on December 5, 2011. During the interview, the
rejections under 35 U.S.C. § 103(a) over US 2003/0060509 A1("Van Elswyk") were
discussed. Supervisor Weber agreed that Van Elswyk does not disclose a microbial oil
comprising a triglyceride fraction of at least 70% by weight, and Applicants'
representatives were informed that the rejections under 35 U.S.C. § 103(a) over Van
Elswyk will be withdrawmn.

The Amendment and Response filed on August 3, 2005 during prosecution of the
Van Elswyk application ("the Van Elswyk Response™) was also discussed. Specifically,
it was noted by Applicants' representatives that the third paragraph of the Remarks
section at page 9 of the Van Elswyk Response makes clear that the term "70%" in
paragraphs [0029], [0050], and [0063] in Van Elswyk refers only to the amount "of the
desired HUFA" and does not refer to the amount of triglycerides. It was agreed that
Applicants would consider filing a Request for Continued Examination with an

Information Disclosure Statement citing the Van Elswyk Response.

Remarks
Claims 51-99 are pending in the application, with claims 51, 53, 54, 66-69, 71-
74, 76, and 78 being the independent claims. Claims 61-99 have been withdrawn

pursuant to the Office Action of July 13, 2011. Claims 1-50 were previously canceled

Atty. Dkt. No. 2715.0030000/JUK/SAS/KPQ
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Reply to Office Action of October 28, 2011 Appl. No. 12/407,687

without prejudice to or disclaimer of the subject matter therein. Applicants reserve the

right to pursue any of the canceled subject matter.

I Rejections under 35 U.S.C.§ 103

Claims 51-54 and 57-60 were rejected under 35 U.S.C. § 103(a) as allegedly
being unpatentable over Van Elswyk. Claims 51-55 and 57-60 were rejected as
allegedly being unpatentable over Van Elswyk in view of US 6,399,803 81 ("Corley er
al."). Applicants thank the Examiner for indicating in the Office's Interview Summary
dated December 8, 2011 that the rejections under 35 U.S.C. § 103(a) will be withdrawn.
As such, Applicants have not provided any additional traversal of the rejections over that
previously made in Applicants' Amendment and Reply filed on October 13, 2011.

II. Supplemental Information Disclosure Statement

Applicants file herewith a Supplemental Information Disclosure Statement citing
the Amendment and Reply filed on August 3, 2005 in the Van Elswyk application, as

discussed during the interview of December 5, 2011,

IIlI.  Provisional Obviousness-Type Double Patenting Rejections

- Claims 51-60 were provisionally rejected on the ground of nenstatutory
obviousness-type double patenting as allegedly being unpatentable over claims 24-35 of
co-pending Appl. No. 12/729,013 and claims 39, 41-42, 44-47 and 49-57 of co-pending
Appl. No. 13/151,014.

Applicants respectfully request that these double patenting rejections be held in
abeyance until allowable subject matter in the present application or the cited co-pending

applications is indicated.

Atty. Dkt. No. 2715.0030000/JUK/SAS/KPQ
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Reply to Office Action of October 28, 2011 Appl. No. 12/407,687

Conclusion
All of the stated grounds of objection and rejection have been properly traversed,
accommodated, or rendered moot. Applicants therefore respectfully request that the
Examiner reconsider all objections and rejections and that they be withdrawn.
Applicants believe that a full and complete reply has been made to the Office Action and,
as such, the present application is in condition for allowance. If the Examiner believes,
for any reason, that personal communication will expedite prosecution of this
application, the Examiner is invited to telephone the undersigned at the number
provided.
Prompt and favorable consideration of this Reply is respectfully requested.
Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

Katrina Quach

Attorney for Applicants

Registration No. 51,063
Date: ___January 30,2012

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600

1454794_1.DOCX

Atty. Dkt. No. 2715.0030000/JUK/SAS/KPQ
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: 7806

APT et al. Art Unit: 1657

Appl. No.: 12/407,687 Examiner: KOSSON, Rosanne

Filed: March 19, 2009 Atty. Docket: 2715.0030000/JUK/SAS/KPQ

For: Thraustochytrids, Fatty Acid
Compositions, and Methods of
Making and Uses Thereof

First Supplemental Information Bisclosure Statement

Mail Stop Amendment
Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Sir:

Listed on accompanying IDS Forms PTO/SB/08a equivalent and PTO/SB/08b
equivalent are documents that may be considered material to the patentability of this
application as defined in 37 C.F.R. §1.56, and in compliance with the duty of disclosure
requirements of 37 C.F.R. §§ 1.97 and 1.98. The numbering on this First Supplemental
Information Disclosure Statement is a continuation of the numbering in Applicants'
Information Disclosure Statement filed on October 13, 2011 in connection with the

above-captioned application.

Copies of documents NPL41-NPL58 are submitted. However, in accordance
with 37 C.F.R. § 1.98(a)(2), no copies of U.S. patents or U.S. patent application

publications cited as documents US91-US96 on the attached IS Forms are submitted.

Where the publication date of a listed document does not provide a month of
publication, the year of publication of the listed document is sufficiently earlier than the

effective U.S. filing date and any foreign priority date so that the month of publication is
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-2- APT et al.
Appl. No. 12/407,687

not in issue. Applicants have listed publication dates on the attached IDS Forms based
on information presently available to the undersigned. However, the listed publication
dates should not be construed as an admission that the information was actually

published on the date indicated.

Applicants reserve the right to establish the patentability of the claimed invention
over any of the information provided herewith, and/or to prove that this information may
not be prior art, and/or to prove that this information may not be enabling for the

teachings purportedly offered.

This statement should not be construed as a representation that a search has been
made, or that information more material to the examination of the present patent
application does not exist. The Examiner is specifically requested not to rely solely on

the material submitted herewith.

This Information Disclosure Statement is being filed concurrently with the filing
of a Request for Continued Examination under 37 C.F.R. § 1.114 and before the mailing

of a first Office Action. No statement or fee is required.

It is respectfully requested that the Examiner initial and return a copy of the
enclosed IDS Forms, and indicate in the official file wrapper of this patent application

that the documents have been considered.

Atty. Dkt. No. 2715.0030000/TUK/SAS/KPQ
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Appl. No. 12/407,687

The U.S. Patent and Trademark Office is hereby authorized to charge any fee

deficiency, or credit any overpayment, to our Deposit Account No. 19-00346.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

H ey
SR Py R §
- e e &8 & Slansans
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e et IR | “S:ﬁ“‘“w" N

Katrina Quach

Attorney for Applicants

Registration No. 51,063
Date:  January 30, 2012

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934

(202) 371-2600
1470975_1

Atty. Dkt. No. 2715.0030000/JUK/SAS/KPQ
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number [ Filing Date
Substitute for Form PTO-875 12/407,687 03/19/2009 | X To be Mailed
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
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APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
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Legal Instrument Examiner:

/LISA THOMAS/

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.USpto.gov

UNITED STATES DEPARTMENT OF COMMERCE

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO.
12/407,687 03/19/2009 Kirk E. APT 2715.0030000/JUK/SAS 7806
26111 7590 12/08/2011 |
EXAMINER
STERNE, KESSLER, GOLDSTEIN & FOX P.LL.L.C.
1100 NEW YORK AVENUE, N.W. KOSSON, ROSANNE

WASHINGTON, DC 20005

| ART UNIT | PAPER NUMBER
1657
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12/08/2011 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)

. . , 12/407,687 APT ET AL.
Applicant-Initiated Interview Summary i _
Examiner Art Unit
ROSANNE KOSSON 1657

All participants (applicant, applicant’s representative, PTO personnel):

(1) ROSANNE KOSSON. (8)Ms. Katrina Quach, Applicants' representative.

(2) Mr. Scott Schaller, Applicants' representative. (4)Mr._Jon Weber, Supervisor.

Date of Interview: 05 December 201 1.

Type: [ Telephonic [ Video Conference
X Personal [copy given to: [ applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [ Yes X No.
If Yes, brief description:

Issues Discussed [J101 [J112 [J102 X103 [XOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: those pending.
Identification of prior art discussed: that of record.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

The 103 rejections were discussed. Supervisor Weber agreed with Applicants' interpretation of the primary reference,
van Elswyk (US 2003/0060509 A1), that the 70% minimum content (for the algal oil composition) refers to only the first
item in the list of five, not to all five. See paragraphs 29, 50 and 63. Because van Elswyk is the closest prior art, the
rejection will be withdrawn. Applicants noted that a Response in the van Elswyk case (App. No. 10/228843, now
abandoned), dated 8/3/05, shows that the attorney in van Elswyk went on the record, interpreting the claims and spec
to mean that the 70% refers to the first item only, the desired HUFA, not all five items. It was discussed that, because
Applicants are after-final,_an RCE should be filed to have this Response made of record. along with any other prior art
that might clarify the instant claims or the prior art, particularly as van Elswyk and the instant application are both
assigned to Martek. Applicants’ representatives noted that they will discuss this matter with their client and will
consider filing an RCE .

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[ Attachment

/Rosanne Kosson/
Primary Examiner, Art Unit 1657

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20111205
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’'s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’'s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Application No. Applicant(s)

12/407,687 APT ET AL.
Office Action Summary Examiner ArtUnit

ROSANNE KOSSON 1657

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)IX] Responsive to communication(s) filed on 13 October 2011.
a)lX This action is FINAL. 2b)[] This action is non-finall.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11,453 O.G. 213.

Disposition of Claims

4K Claim(s) 51-99 is/are pending in the application.
4a) Of the above claim(s) 61-99 is/are withdrawn from consideration.

5)[J Claim(s) _____is/are allowed.

8)X] Claim(s) 51-60 is/are rejected.

7)0 Claim(s) _____is/are objected to.

8)[] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
1)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[]Some * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No. ___
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) ] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date 10/13/11. 6) |:| Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20111021
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DETAILED ACTION

Applicants’ Response filed on October 13, 2011 has been received and entered. Claims
51-56 and 59 have been amended. Claims 1-50 have been canceled. No claims have been
added. In the previous Office action, claims 61-99 were withdrawn from further consideration
pursuant to 37 CFR 1.142(b), as being drawn to non-elected inventions, there being no
allowable generic or linking claim. Accordingly, claims 51-60 are examined on the merits
herewith.

The text of those sections of Title 35, U.S. Code not included in this action can be found

in a prior Office action.

Claim Rejections - 35 USC § 112, second paragraph
In view of Applicants’ amendments to the claims, the rejections in the previous Office

action are withdrawn.

Claim Rejections - 35 USC § 103

In view of Applicants’ amendments to the claims, the rejections in the previous Office
action have been modified to mirror the amended claim set.

Claims 51-54 and 57-60 remain rejected under 35 U.S.C. 103(a) as being unpatentable
over Van Elswyk (US 2003/0060509 A1).

As discussed in the previous Office action, Van Elswyk discloses an infant formula
comprising an oil that comprises HUFA's, including DHA, DPA and ARA. An infant formula is a
food product and a beverage. The oil may be prepared from Dinoflagellates, i.e., it may be a
microbial oil. The oil, as a highly purified algal oil, comprises at least 70% triglycerides by

weight. See Abstract and paragraphs 6, 7, 9, 43, 72, 84 and 85. The maternal supplement as a
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whole (the oil combined with phospholipids and/or proteins and/or dried marine microalgae)
comprises about 20-80% DHA by weight and about 1-20% DPA by weight. The fatty acids in
the purified algal oil are about 70-99% DHA by weight. See paragraphs 38 and 63-65. Thus,
the triglyceride fraction of the oil comprises at least 50% DHA and an amount DPA that is within
the claimed range (1-6% by weight). A ratio of 50% DHA to 3% DPA, as an example, is a ratio
that is greater than 6:1. Quantities of heptadecanoic acid that are less than a particular value
may be zero. The reference does not disclose that the oil contains heptadecanoic acid.
Regarding ARA in the oil, Van Elswyk discloses that it is not necessary to add this fatty acid,
because the combination of DHA and DPA maintains higher levels of tissue ARA and promotes
its accumulation. See paragraphs 52 and 64. Thus, the amount of ARA may be zero, which is
within the claimed range of less than 1.5% by weight. See claims 51-54, 57, 58 and 60.
Regarding claim 59, Van Elswyk discloses that cognitive and visual responses are
improved in premature infants who are fed a formula containing HUFA's (see paragraph 43).
Thus, the infant formula composition in the reference may be consumed by premature infants.
The claimed invention is obvious, because, some of the quantities recited in the claims
are explicitly disclosed in the reference. Other quantities recited in the claims are not explicitly
disclosed in the reference. But, the quantities that are not explicitly disclosed may be calculated

from the quantities that are disclosed.

Applicants assert that the claimed invention is not obvious, because they have
interpreted paragraph 29 of the reference to mean that the highly purified algal oil contains at
least one of five things and that, in Applicants' opinion, an algal oil comprising 70% or more of
the desired HUFA and a triglyceride oil combined with phospholipid are two different things that
are two of the five. In reply, Applicants’ interpretation is not credible. An algal oil comprising

70% or more of the desired HUFA cannot be a different thing than the algal oil comprising 70%
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or more of at least one of the five things, one of which is the HUFA. The two are the same oil.
Also, because paragraphs 29 and 63 (which was cited in the rejection) recite a highly purified
algal oil, the 70% or more of at least one of the five following things refers to the algal oil. When
the crude is oil is made in fermentation, by culturing a heterotrophic microalga that produces
such an oil, the oil is made in an amount on the order of g/L or tens of g/L, which might be 2% of
the fermentation broth (assuming a high yield of 20 g/L of the oil). Thus, an algal oil comprising
70% of one of these items is a highly purified oil. Paragraphs 29 and 63 mean a purified algal
oil comprising at least 70% of (1) a HUFA or (2) a triglyceride oil combined with phospholipid or
(3) phospholipid or (4) protein and phospholipid or (5) dried marine algae. Under Applicants’
interpretation, no quantities pertain to items 2-5. As a result, the algal oil would not be highly
purified. The desired HUFA's are lipids, and these lipids are present in the lipid-rich fractions of
the oil.

Applicants assert that the claimed invention is not obvious, because Van Elswyk does
not disclose that her oil comprises at least 50% DHA and 0.5-6% DPA in the triglyceride
fraction. Applicants assert that the reference discloses that 70-99% and 20-80% of the total
fatty acids are DHA, while 1-20% of the total fatty acids are DPA(n-6). Applicants assert that
the reference refers to the algal oil as a maternal supplement. In reply, a maternal supplement
is an intended use of the algal oil. The reference discusses the benefits of giving this oil to
pregnant women and lactating women in great detail. The reference also discloses other uses
of the algal oil, such as a supplement for infant formula. But, the intended uses do not
materially change the algal oil. As previously discussed, if the oil contains 70% triglycerides,
and if 20-80% or 70-99% of the fatty acids in the algal oil are DHA, then the DHA content of the
triglyceride fraction will be at least 50%. That is, if most of the fatty acids are DHA, because a

triglyceride is a glycerol ester having three fatty acid chains linked by ester linkages, most of the
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content of the triglyceride fraction is fatty acid chains, and most of the fatty acids are DHA.
Consequently, the fatty acid content that is DHA is more than 50% of the triglyceride fraction.
As for DPA(n-6), if 1-20% of the fatty acids in the algal oil are DPA(n-6), then the fatty acid
content of the triglyceride fraction, which is 70% or more of the total oil, will have approximately
1-20% of the fatty acids as DPA(n-6). This range overlaps substantially with the claimed range.
The triglyceride fraction is where the fatty acids are predominantly located, particularly when the

triglyceride fraction is 70% or more of the total.

Claims 51-55 and 57-60 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Van Elswyk (US 2003/0060509 A1) in view of Corley et al. (US 6,399,803 B1). The teachings of
Van Elswyk are disclosed above.

As previously discussed, regarding claim 55, Van Elswyk does not disclose that the
triglyceride fraction contains at least 20% of a triglyceride that has DHA residues at the sn-1 and
sn-2 positions. Corley et al. disclose that a triglyceride containing DHA at two adjacent
positions on the glycerol backbone, the compound of Formula |, is the most important
triglyceride in algal oil (from a golden marine microalga). This triglyceride is beneficial in
treating cardiovascular disease and inflammatory diseases and may be added to infant formula
to promote brain and retinal development and health (see col. 1, line 42, to col. 2, line 55; col. 3,
lines 3-17; col. 4, lines 18-28; col. 5, lines 25-48; and Examples 1-2 in cols. 12-14). Corley et al.
do not disclose the stereochemistry of the compound of Formula I. The terminal DHA residue
may be at the sn-1 position or the sn-3 position, depending on the chirality of the second carbon
in the glycerol backbone. But, Corley et al. disclose that DHA residues at the 1 and 2 positions,
or at the 2 and 3 positions, yield a particularly valuable and therapeutic compound.

Consequently, it would have been obvious to the artisan of ordinary skill at the time of

the invention to use a triglyceride fraction containing the triglyceride of Formula | of Corley et al.
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in the composition of Van Elswyk. Corley et al disclose that the predominant fatty acid in algal
oil is DHA (40.9%), the second-most common being palmitic acid (22.8%), followed by DPA
(16.2%). Thus, the artisan of ordinary skill at the time of the invention would have expected at
least 20% of the triglycerides in the purified product of Corey et al. (derived from algal oil) to be
those containing two DHA residues at the sn-1 and sn-2 positions.

Applicants have not argued the patentability of claim 55 separately from the patentability
of the claims discussed above, unless it is Examiner's position that the algal oil of Corley et al.
alone renders the claimed composition obvious. In reply, Corley et al. were cited for their
teachings that it would have been obvious to use a triglyceride in which the fatty acid at the sn-1
and sn-2 positions is DHA, for at least 20% of the triglycerides in the triglyceride fraction in the
composition of Van Elswyk. It is not the rejection that the claimed composition is obvious over
Corley et al. alone.

In view of the foregoing, a holding of obviousness is again required.

Double Patenting- Obviousness-type

In view of Applicants’ amendments to the claims, the rejections in the previous Office
action have been modified to mirror the amended claim set.

The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent
possible harassment by multiple assignees. A nonstatutory obviousness-type double patenting
rejection is appropriate where the conflicting claims are not identical, but at least one examined
application claim is not patentably distinct from the reference claim(s) because the examined
application claim is either anticipated by, or would have been obvious over, the reference

claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); Inre
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Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); /In re Longi, 759 F.2d 887, 225
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re
Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be
used to overcome an actual or provisional rejection based on a nonstatutory double patenting
ground provided the conflicting application or patent either is shown to be commonly owned with
this application, or claims an invention made as a result of activities undertaken within the scope
of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 3.73(b).

With respect to the non-statutory double patenting rejection(s) made in this Office action,
note as follows. The use of the terminology “defined in 35 U.S.C. §154 to §156 and §173” in a
terminal disclaimer can result in the terminal disclaimer being found improper. To address this,
note that a proper terminal disclaimer need only disclaim the patent’s remaining “full statutory
term” as defined in 35 U.S.C., without specifying 35 U.S.C. 154 and 173. This is so, because
the “full statutory term” inherently is a statutorily defined item. Note that the above language
corresponds to PTO/SB/25 (07-09) (reproduced at page 1400-120 in Revision 7 (July 2008) of
the 8" edition of the MPEP), but the reference to 35 U.S.C. 154 and 173 has been deleted.

Accordingly, the following language would be deemed acceptable:

The owner*, , of percent
interest in the instant application hereby disclaims, except as provided below, the terminal part
of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term of any patent granted on pending reference
Application Number , filed on , and as the
term of any patent granted on said reference application may be shortened by any terminal
disclaimer filed prior to the grant of any patent on the pending reference application. The owner
hereby agrees that any patent so granted on the instant application shall be enforceable only for
and during such period that it and any patent granted on the reference application are
commonly owned. This agreement runs with any patent granted on the instant application and is
binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any
patent granted on the instant application that would extend to the expiration date of the full
statutory term of any patent granted on said reference application, “as the term of any patent
granted on said reference application may be shortened by any terminal disclaimer filed prior to
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the grant of any patent on the pending reference application,” in the event that: any such
patent: granted on the pending reference application:

expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of
competent jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR
1.321, has all claims canceled by a reexamination certificate, is reissued, or is in any manner
terminated prior to the expiration of its full statutory term as shortened by any terminal
disclaimer filed prior to its grant.

Claims 51-60 are provisionally rejected on the ground of nonstatutory obviousness-type
double patenting as being unpatentable over claims 24-35 of copending Application No.
12/729013. Although the conflicting claims are not identical, they are not patentably distinct
from each other because each claim set is drawn to the same invention, a microbial oil
comprising a triglyceride fraction of “at least about” a particular amount, in which the fatty acid
residues are predominantly DHA and in which little to none of the fatty acid residues are ARA.
The dependent claims in each case recite a food product, such as an infant formula, comprising
this oil. As previously discussed, the numerical ranges in the claims are not definite limitations
and do not create different inventions. The instant claims have been amended to delete the
word "about," but the copending claims have not. Therefore, these inventions are not
patentably distinct.

This is a provisional obviousness-type double patenting rejection because the conflicting

claims have not in fact been patented.

Claims 51-60 are provisionally rejected on the ground of nonstatutory obviousness-type
double patenting as being unpatentable over claims 39, 41, 42, 44-47 and 49-57 of copending
Application No. 13/151014. Although the conflicting claims are not identical, they are not
patentably distinct from each other because each claim set is drawn to the same invention, a
microbial oil comprising a triglyceride fraction of at least a particular amount, in which the fatty
acid residues are predominantly DHA and DPA, in the same ratio in each claim set, and in

which little to none of the fatty acid residues are ARA. The copending dependent claims recite
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ingredients in the oil that need not be present, i.e., are below a particular level. The numerical
ranges in the instant claims have been amended so that they are encompassed by the ranges
in the copending claims. Consequently the numerical ranges in the two claim sets do not create
different inventions. Therefore, these inventions are not patentably distinct.

This is a provisional obviousness-type double patenting rejection because the conflicting
claims have not in fact been patented.

Applicants have declined to respond to the double patenting rejections, requesting that
they be postponed. In reply, if these rejections are not addressed and overcome, the
application cannot proceed to the stage where Applicants could receive an indication of
allowable subject matter. The rejections must be addressed at this point in time. The rejections
are therefore maintained.

Claim 56 is free of the prior art. No claim is allowed.

Applicants’ amendment necessitated the new ground(s) of rejection presented in this
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a).
Applicants are reminded of the extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until after
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than SIX MONTHS from the date of this

final action.
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Any inquiry concerning this communication or earlier communications from the examiner
should be directed to ROSANNE KOSSON whose telephone number is (571)272-2923. The
examiner can normally be reached on Mon., Thurs., Fri., 8:30-6:00, Tues., 8:30-2:00, Wed. off.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jon Weber can be reached on 571-272-0925. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
/Rosanne Kosson/

Primary Examiner, Art Unit 1652
2011-10-24
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L1

I

<3

riglyceride near40 (dha or docosahexaenoic)

US

PGPUB;
USPAT, ¢
EPO; PO |
DERWENT |

oy

ON

2011/10/21
16:38

im0

1 nieard0 (dpa or dpa(n-6) or docosapentagnoic)

S
PGPUB;
USPAT;
ERO; PO |
DERWENT |

ol

ON

2011/10/21
16:39

1p6

2 and @ad<"20090319"

Us

PGPUB;
USPAT; |
ERO; PO
DEFWENT |

201110721
16:40

St

(7163811 7252979 7671809| 7824692 78291 29| 7745183{7732170] 7579174) pn

s
PR
USPAT,
PO, JFO, |
DEFWENT ¢

oy

2011/07/07
16:48

157

(6812009|6372460|7897391|7629450| 7718431 7560539) 7897392) 7799564) 7879608) 7897393] 7902427] 7802427| 7906706| 7601522| 7803620| 7626009 7217856).pn.
PGPUB;

s

USPAT, |
ERO, JFO, |
DERWET

{ADJ

i0011/07/07
1658

=
=

riglyceride neard0 (dha or docosahexaenoic)

US-

PGPUB,
USPAT: |
ERO; PO §
DERWENT :

fanJ

ON

2011/07/07
17.06

)

33 neard0 (docosapentaenoic or dpa)

Us-
PePLB,

UsPAT,
B0, O
DERWENT

ON

2011/07/07
17.08

S5

)

34 neard0 ofl

-
PGPUB;
USPAT:
EPO; PO |
DERWENT |

2011/07/07
17:08

55 and @ad<"20090319"

s
PGRLB,
USPAT,
ERO; PO |
DEFWENT

o

ON

2011/07/07
17:12

triglycerice neardd (dha or docosahexaenoic)

s
PeLB,
USPAT,
EP0, JFO, |
DEFWENT |

2011/07/07
18:38

166

S7 neard0 {docosapentaenoic or dpa)

I3
PGPUB;
UpAT, |
ERO; PO |
DEFWENT

ON

2011/07/07:
18:38

o

38 near40 oil
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2011107107
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"7568791".pn.

US-

PGRUB,
SPAT,
EPO; PO, §
DERWENT |

oy

0011/07/08}
14:35

S12 2

"7568791".pn.

S
PGPUB;
USPAT;
EFO; PO |
DERWENT |

o)

2011/07/08
14.36

(6509178]6905850|20040059142) pn.

US-

PGRUB;
USPAT,
EFO; PO
DERWENT

12011/07/08
15:40

Sta {597

imartek as.

s
PGPUB
USpaT, |
B0, O |
DERWENT |

2011/07/11
09.27

14 and triglyceride

US-

PGPUB,
USPAT, |
ERO, JPO, |
DERWENT ;

N

2011/07/11
09:.27

515 and dha

s
PPl
UspaT,
B0, O
DEFWENT ¢

o

ON

2011/07/11
09:.27

Si7 {75

516 and dpa

1S
FGPUB,
USPAT, !
EPO; PO |
DERWENT |

ON

2011/07/11
09:28

51873

517 and oil

s
FGPUB
USPAT:
ERO; PO, |
DEFENT |

2011/07/11
09.28

519 347

318 and formula

US-

PGPUB,
USPAT,
EPO; JPO) ¢
DERWENT |

2011/07/11
09:28

RARA

{"20030080509") pn.

Us-
PCPUB,
USPAT, |
ERO; JFO) |
DERWENT |

2011/10/20)
14:33

D

('20010041358" | "20020001833" | "20020026063" | "20020123111" | "20030143659" | "20030161864" | "20030180898" | "20040067574" | *20040161831" |
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"20090004219" | "20090011012" | "20090093543" | "20090099261" | *20090192304" | "20090304784" | "20100099765" | *20100130610" | "20100167359" |
"20100178369" | "20100266564" | "20100285105" | "20110177031" | "4485173" | "4916066" | "5130242" | "5244921" | "5246841" | "5314812" | "5340594" |
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s

PGPLE,
UspaT. |
BP0, JFO |
DEFWENT ;

oy

ON

1001110721

09:16

'6399803" pn

US-

PGPUB;
USPAT:
EFO; JFO |
DEFWENT |

2011/10721
15:18
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Equivaien of Form PTO/SB/G8a (7-(§

Subsiitute for form [449/PF0Q Complete if Known

- Application Number 12/407,687
INFORMATION DISCLOSURE Filing Pate March 19, 2009
STATEMENT BY APPLICANT First Named Inventor Kirk E. APT
{Use as many sheols as #ecessary) Art Unit o 1652 -
o Examiner Name KOSSON, Rosanne
Sheet i1 f of 1 4 Atiomey Docket Number 2715.0030000/ JUK/SAS/KPQ
7 . o U.S. PATENT DOCUMENTS )
Examiner { Cie Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials” ot MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code? (F%eom or Relevant Figures Apear
Ust 4485173 - 11-27-1984 Cierhart
usz | 4,916,066 ' 04-10-1990 | Akimeto efal.
Ua3 5,130,242 . 07-14-1992 Barclay
i us4 5,244,921 D9-14.-1993 Kyvlsetal
- uss 5246841 09-21-1993 Yazawa et &,
. Use 5,314,812 05-24-1994 | Akimoto et ¢l
. UsT 5,340,594 08-23-19%4 | Barclay &
: USs 5,340,742 08-23-1994 Barclay
. Use 5,401,646 03-28-1995 Shinmen et al.
Usio 5,547,699 1 08-20-19%96 lTizuka ez al.
""" us1t 5,698,244 12-16-1997 | Barclay
USi2 6,180,376 B1 1 01-30-2001 Liddell
Us13 6,248,909 B1 06-19-2001 | Akimoto et al.
Usiq . 6,255,505 B1 07-03-2001 Biil et al.
,,,,,,,,,, Usis 6,372,460 B1 1 04-16-2002 Gladue et al.
Usie . 6,410,282 B1 06-28-2002 Kumar et al.
Usiy 6,441,208 B2 (8~27-2002 Biil et al,
Us1g 6,451,567 B1 09-17-2602 Barclay
USIo 6,461,839 B2 ] {10-08-20602 | Yokochi ef al.
US20 6,509,178 B1 01-21-2002 | Tanakaef al,
o B - FOREIGN PATENT DOCUMENTS -
Examiner §| Cite Forcign Patent Document Publication Datc Name of Patentee or Pages, Columns,
nitials™ No.! MM-DD-YYYY Applicant of Cited Document Lines, Where
Coontry Code? Nivaber Wind Code® (o knowsn} Relevant Passages or
Relevant Figures
o Appear LT
FP1 EP 0252 716 Bi 01-13-1988 i Suntory Limited
- Sagami Chemical
FpP2 EP 0 273 708 B1 87-()67?71982} Research Center
FP3 EP 0521104 B1 01-07-1993 Martek Cosysoration
| rpg EP 0 512 997 B1 11-19-1992 OmeyaTech Inc.
EPY EP 0669 809 BI 09-06-1995 Ormegatech, Ine.
Japan as represented by
DMrector-General, Agency
FP6 | EP 0823475 Al G2-11-199g | Of Indusicial Scivnce and
Technology; Nagase
Biochemicals, Ltd.;
‘ N Suntoyy Limited
i rp7 . EP 0 894 142 Bl | 02-63-1999 DSM 1P Assets B Y.
Examiner . Date
Signature | Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. *Applicant’s unigue citation designation number (optional). 2 See Kinds Codes
of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3), *
For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. s Kind of
document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if
English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case.
Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information
Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO. NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTQ-9199 (1-800-786-9199) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /RK/
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77777 Esuivalent of Form PTO/SB/13a {7-09
Substitute for form 1449/PTO Complete if Known
pplication Number 12/407,687
INFORMATION DISCLOSURE iling Datc March 19, 2009
STATEMENT BY APPLICANT | First Named Inventor Kirk £, APT
{Ure as many shecly as necessury) ArtUnit 1632
| Exanuiner Name KOSSON, Rosanne
Sheet {2 | of | 4 - Attornoy Docket Number 2715.0030000/ JUR/SAS/KI)
7 o U5, PATENT DOCUMENTS ‘
Examiner | Cite Diocument Mumb Pubdication Date Name of Patentes or Pages, Columns, Lines,
Initials® No. oo MM-DD-YYYY Applicant of Cited Dogument Where Relevant Passages
Number-kind Coda? G Kaoww) 77 ] o or Relevant igures Aggiear
us2i 6,566,123 Bl 05-20-2003 Barciay
US22 6,579,714 B1 06-17-2003 Hirabavashi er ¢l
US23 6582941 RB1 06-24-2003 Yokochi ef al.
US24 8,596,766 B (37-22-2003 Igarashiered
5,607,900 B2 08-10.2003 Bailey er ¢,
6,677,470 B2 (01-13-2004 Saebo er al.
6,727,373 B2 : Bijl of ol
6,746,857 B 06-08-2004 ‘Higashivama ef af
6,783,951 B2 38-31-2004 logg, 4 b
6,812.00082 11-02-2004 Gladue ef af.
6,844,021 B2 01-18-2003 Koike et of,
6,846,942 132 : 01-25-2008 Rabin
7,005,280 B2 . 02-28-2006 Barclay
7,011,962 B2 03-14-2006 Barclay
7,022,512 B2 | 04-04-2006¢ | Barclay
7,259,006 B2 - 08-21-2007 Komazawa of ¢l
7,514,244 B2 L 04-07-2009 Tanaka et al.
7,709,236 B2 . 33-04-2018 Akimoto et al.
7,723,386 B2 | 03-25-2010 | Akimoto ef al.
7.767,427 B2 . 08-03-2010 Akimoto ez al.
Us41 7,863,026 B2 $1-04-2011 Komazawa et al.
Us42 2001/0041358 Al 11-15-20018 Yokochi ez al.
11843 2002/0001833 A1 1 01-03-2002 Ruecker ez al.
Examiner | Cite B > Name of Patentec or Pages, Columns,
Inittals™® Neot MM-DD-YYYY Applicant of Cited Document Lines, Where
Relovant Passages or
Relevant Figures )
Appear ™
FPS | EP 1276891 Bl o1:22.2003 | Cooneil of Sclentific and
ndustrial Researsh
FPY  EP18IS4i10AT 08-15-2007 Suntory Limited
FPIO | WO 02/092540 Al (1212002 | MJariek Biosclences
Boulder Corporation
PRIL L WOZ007/006078 AT | 01182007 | helelaide Reserch and
reathys oves
PRIz WO 2007/068997 A2 ¢6-21-2007 ’%;fﬁffﬁg(;fiﬁ;iﬁ; -
Examiner Date
Signature Considered

*EXAMINER; Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. ' Applicant’s unique citation designation number (optional). ? See Kinds Codes
of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. ® Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). *
For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. * Kind of
document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ¢ Applicant is to place a check mark here if
English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to
complete, including gathering, preparing, and submitting the completed application form to the USPTQ. Time will vary depending upon the individual case.
Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information
Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select optios: 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /RK/
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Enuivalent of Forn PTO/SB/08a (7-09
A

Substitute for form 1449/PTO Complete if Known
Application Number 12/407 687
INFORMATION BISCLOSURE | Filing Date Mazch 19, 2009
STATEMENT BY APPLICANT First Named Inventor Kirk E. APT
(Use as many Sheets a5 necessery) Axt Unit 1652
Examiner Name KOSSGN, Rosanne
Sheet | 3§ of | 4 Attorney Docket Number 27156030000/ JUK/SAS/KPQ
LS, PATENT DOCUMENES
Examiner Cite Document Number Fublication Date Name of Patentee or Pages, Columas, Lines,
Initials No.! MM-DD-YYYY Applicant of Cited Document Where Belevant Passages
n Number-Kind Code’ () or Relevant Figures Appear
us44 2002/0026063 Al 02-28-2002 Luthria
11845 2002/0123111 Al 08-03.2002 Gladue er ¢,
Usa6 2003/0143659 A 1 07-31-2003 | Bifleral
Us47 2003/0161864 Al GB-28-2003 Tanaka e af.
US48 2003/0180898 Al 09-25-2003 Bailey et of.
17849 2004/0067574 Al 04-08-2004 Bijletred. 1
U850 | 20040161831 Al 08-19-2004 | Komazawa ef af
US51 20604/0203120 Al 10-14-2004 | Kumar ef o,
- US52 2004/0236128 Al 11-25-2004 Rubin
US53 2005/001988C A1 1 01-27-2005 | Raghukumar ef af
US54 2005/0129831 A} 01-16-2005 | Fabritius 4
2005/0170479 Al 1 08-04-2005 Weaver ef o,
2005/0202148 Al 09-15-2005 Streekstra ef of
2005/0287651 Al 12-29-2005 | Akimoto er of.
2006/0110806 Al 03-25-2006 | Damude ef ol.
§ 2006/0115881 Al 06-01-2003 Damaude g7 ol
USE0 2006/0141592 Al 06-29-2006 | Sumida er al.
US6ei 2006/02860648 Al 12-21-2006¢ | Bailey ef ¢l
Usez 2007/0003686 Al 01-04-2007 | Fichtal ez af,
§ 1863 2007/0015263 Al 01-18-2007 '+ Wumpeknana
7777777 1864 2007/0148315 Al 1 06-28-2007 | Schaan ef ol
U565 2007/0269507 Al 11-22-2007 & Sachgtigerod. L
Uses 2007/0299134 Al 12-27-2007 | Miller &f o,
11867 2008/0009045 Al 01-10-2008 Komazawa ef af.
Usss 2008/0020033 A1l 01-24-2008 Kawashima e/ al.
iS6 2008/0026103 Al | 01-31-2008 | Fichtali et al.
i 1 2008/0032353 Al 02-07-2008 Behrens et al.
US71 2008/0038789 Al 02-14-2008 | Higashivama
FOREIGN FATENT DOCUMENTS L
Examiner Cite Foreign Fatent Document Puyblication Date Name of Patentee or Pages, Columns,
{nitials?® No.t “Country Code” Number MM-DB-YYYY Applicant of Cited Document Lines, Where
Kind Code® {if kaown) Relevant Passages
or Relevant Figurss
Agpear L T¢

Ocean Nutrition Canada
Lid. )
Biomass Research &
Refining Piy Ltd.

FPi3 WO 2007/069078 A2 $6-21-2007

FPid WO 2008/067005 Al G6-12-2008

Examiner | Date
Signature Considered

*EXAMINER: Initial f reference sonsiderad, whather or not Gitation 13 in conformance with MPER 503, Draw ne through citation if not in conformance and
not considered. include copy of this form with next communication o app!cc:ant ‘Appilcant’s unique citation designation number (Q}Js al). ? See Kinds Codes
of USPTO Patent Documents at www.usplo.gov or MPEP 901.04. ¥ Enter Office that issued the document, by the bwe-letter code (W!PO Standard 81.8). *
For Japanase patent documents, the indicstion of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of
document by the appropriate sy‘mbois as indicated on the document under WIPO Standard S$T.18 if possible, ® Applicant is 1o placas a check mark here if
English Ianquaqe Transiation is attached.
This coliection of information is reguired Dy 3! (‘..rR 1.97 and 1.98. The srtf&rmd{ s required to obitaln of retain a benefit by the public which is to file {and
Ly the USPTO to pmceﬂs; an appiicat lity is governad by 3 G122 and 37 CFR 1.14. This collection is estimated 1o take 2 hours to
i I the completed apphcatmn form o the USPTO. Time wilt vary depending vpon the individual case.
¢ COMY i form and/or suggestions for redusing this burden, should be sent 1o the Chisf Information
Officer, UL S °a ant and Tiade'nark Office, F’O Eax M“C Algxandria, VA 22313-1450. DO ROT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. BEND TQ: Commissioner for Patents, P.0. Box 1458, Alexandria, VA 22313-1480.
If you need assistance in complating the form, call 1-800-FTQ-3198 {1-800-786-8199) and sefect oplion 2.

ALL BEFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /RK/
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Equivaient of Form PTO/SB/O8 {Z~09

Substitute for form 1449/PT0 Complete if Known
Appiication Number 12/407,687
INFORMATION DISCLOSURE filing Date Mareh 19, 2009
STATEMENT BY APPLICANT First Named Inventor Kirk 8. APT
{Use as many sheets as nacessary) Art Uinit e 1632
B N Examiner Name KOSSON, Rosanne
Sheet P4 1 oof o4 Atgorney Docket Mumber 715. 0030000/ JUR/SAS/EPO

LS. PATENT DOCUMENTS

Examiner | Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines,
Initials” Neat ~ ~  MM-DD-YYYY Applicant of Cited Document Where Relevant Passages
Number-Kind Code? (7o o or Relevant Figures Appear
2008/0076164 Al 03-27-2008 Ciprus ef al
2008/0107731 Al - 05-08-2008 | Fichtali ef ol
2008/0166781 Al 07-10-2008 | Higashivama ef al.
2008/0199923 A1 | 08-21-2008 | Barclay
2008/0234377 Al L 09-25-2008 | Bllis
2008/0292681 Al 11-27-2008 Domingo Pedrol er af.
2009/0004219 Al 01-01-2009 | Kallenmareth e af.
2009/0011012 Al 01-08-2009 | Baum
2009/0093543 Al 04-09-2009 | Xueeral
1 2009/0099261 Al 04-16-2009 | Bell et gl
2H09/0192304 Al 07-30-2009 Roessler ef al.
Uss3 2009/0304784 Al 12-10-2009 | Mane ef dl.
L Uss4 2010/0130610 A 05-27-2010 | Kellerer al.
L Uses 2010/0167359 Al 07-01-2010 | Katano er al.
| 1US86 2010/0178369 Al 07-15-2010¢ | Arledye er al.
| UssT 2010/0266564 A1 10-21-2010 | Apteral
Usss i 2010/0285103 Al 11-11-2010 | Radianingtvas
Usss 2010/0099763 Al 04-22-2010 | Chilton et al.
US90 2011/0177031 Al §7-21-2011 Apt et-al,
LR T .
Us92
Uss3
Se4
USes
usos

FoORRIGN PATENT INOCUMENTS

Examiner Cite Foreign Patent Document Publication Diate Name of Patentee or Pages, Columns,
Initiais® No.! Country Code® Number: MM-DD-YYYY Applicant of Cited Document Lines, Whers
: : Kind Code® (if known) Relevant Passages
or Belovant Figures
Appear T

FPIS | WO 2010/097809 A2 | 09-02-2010 | V.B. Medicare Pyt Lid.
Pronova Biopharma Norge

FPL6 WO 2010/118319 Al 10-21-2010 AS
1038235 2.DOC
Bxaminer Date ! s
f n i . ‘ 10/27/201
gnatare /Rosanne Kosson/ Considered | 10/27/2011
: initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformrariééwénd' -

not considered. Include copy of this form with next communication to applicant. 'Applicant’s unique citation designation number (optionai). ? See Kinds Codes
of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. ® Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). *
For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ¢ Kind of
document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if
English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case.
Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information
Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-97198) and select option 2.
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Application Number 12/407,687
INFORMATION DISCLOSURE Filing Date March 19,2009
STATEMENT BY APPLICANT First Named Inventor Kirk E. APT
(Use as many sheets as necessary) ArtUnie - 1652
Examiner Name KOSSON, Rosanne
Sheet Pl ofE 5 - Attorney Docket Number 2715.0030000/JUK/SAS/KPQ

NON PATENT LITERATURE DOCUMENTS o
Examiner { Cite No." | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title
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Amendment to the Claims

This listing of claims will replace all prior versions, and listings, of claims in the

application.
1— 50. (canceled)
51. (currently amended) A microbial oil comprising a triglyceride fraction of at

least abeut 70% by weight, wherein the docosahexaenoic acid content of the
triglyceride fraction is at least abeut 50% by weight, wherein the
docosapentaenoic acid n-6 content of the triglyceride fraction is from abeut 0.5%
by weight to abeut 6% by weight, and wherein the oil comprises abeut 5% by

weight or less of heptadecanoic acid.

52. (currently amended) The microbial oil of claim 51, further comprising an
arachidonic acid content of the triglyceride fraction of abeut 1.5% or less by
weight.

53. (currently amended) A microbial oil comprising a triglyceride fraction of at
least abeut 70% by weight, wherein the docosahexaenoic acid content of the
triglyceride fraction is at least abeut 40% by weight, wherein the
docosapentaenoic acid n-6 content of the triglyceride fraction is from at least
about 0.5% by weight to abeut 6% by weight, wherein the ratio of
docosahexaenoic acid to docosapentaenoic acid n-6 is greater than abeut 6:1, and

wherein the oil comprises abeut 5% by weight or less of heptadecanoic acid.

54. (currently amended) A microbial oil comprising a triglyceride fraction of at
least abeut 70% by weight, wherein the docosahexaenoic acid content of the
triglyceride fraction is at least abeut 60% by weight, and wherein the oil
comprises abeut 5% by weight or less of heptadecanoic acid.

55. (currently amended) The microbial oil of any one of claims 51 to 54, wherein at
least about 20% of the triglycerides in the triglyceride fraction contain
docosahexaenoic acid at two positions in the triglyceride selected from any two

of the sn-1, sn-2, and s»-3 positions.
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56.

57.

58.

59.

60.

61.

62.

63.

64.

65.
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(currently amended) The microbial oil of any one of claims 51 to 54, wherein
at least abeut 5% of the triglycerides in the iriglyceride fraction contain
docosahexaenoic acid at all three of the sn-1, sn-2, and su-3 positions in the

triglyceride.

(previously presented) A food product, cosmetic, or pharmaceutical composition
for animals or humans, comprising the microbial oil of any one of claims 51 to

54.

(previously presented) The food product of claim 57, wherein the food product

is an infant formula.

(currently amended) The food product of claim 58, wherein the infant formula

is-suitablefor can be consumed by premature infants.

(previously presented) The food product of claim 57, wherein the food product
is milk, a beverage, a therapeutic drink, a nutritional drink, or a combination

thereof.

(withdrawn) The food product of claim 57, wherein the food product is an

additive for animal or human food.

(withdrawn) The food product of claim 57, wherein the food product is a

nutritional supplement.

(withdrawn) The food product of claim 57, wherein the food product is an

animal feed.

(withdrawn) The animal feed of claim 63, wherein the animal feed is an

aquaculture feed.

(withdrawn) The animal feed of claim 63, wherein the animal feed is a
domestic animal feed, a zoological animal feed, a work animal feed, a livestock

feed, or a combination thereof.
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66.

67.

68.

69.

70.

71.

72.
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(withdrawn) An isolated thraustochytrid microorganism of the thraustochytrid
species deposited under ATCC Accession No. PTA-9695 or a strain derived
therefrom, wherein the total fatty acids produced by said microorganism or strain

derived therefrom comprise about 10% or less by weight eicosapentaenoic acid.

(withdrawn) An isolated thraustochytrid microorganism having the
characteristics of the thraustochytrid species deposited under ATCC Accession
No. PTA-9695, wherein the total fatty acids produced by said microorganism or
strain derived therefrom comprise about 10% or less by weight eicosapentaenoic

acid.

(withdrawn) An isolated thraustochytrid microorganism, or a strain derived
therefrom, comprising a triglyceride fraction, wherein the docosahexaenoic acid
content of the triglyceride fraction is at least about 40% by weight, wherein the
docosapentaenoic acid n-6 content of the triglyceride fraction is from at least
about 0.5% by weight to about 6% by weight, and wherein the total fatty acids
produced by said microorganism or strain derived therefrom comprise about 10%

or less by weight of eicosapentaenoic acid.

(withdrawn) An isolated thraustochytrid microorganism of the same species as
the thraustochytrid deposited under ATCC Accession No. PTA-9695, or a strain
derived therefrom, wherein the total fatty acids produced by said microorganism
or strain derived therefrom comprise about 10% or less by weight

eicosapentaenoic acid.

(withdrawn) The isolated thraustochytrid microorganism of any one of claims

66 to 69, wherein the strain derived therefrom is a mutant strain.

(withdrawn) An isolated thraustochytrid microorganism deposited under ATCC
Accession No. PTA-9695.

(withdrawn) An isolated thraustochytrid microorganism deposited under ATCC
Accession No. PTA-9696.
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73.

74.

75.

76.

77.

78.

79.

80.

81.

82.
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(withdrawn) An isolated thraustochytrid microorganism deposited under ATCC
Accession No. PTA-9697.

(withdrawn) An isolated thraustochytrid microorganism deposited under ATCC
Accession No. PTA-9698.

(withdrawn) A thraustochytrid biomass comprising the thraustochytrid

microorganism of any one of claims 66 to 74 or mixtures thereof.

(withdrawn) An isolated thraustochytrid biomass, wherein at least about 50%
by weight of the dry cell weight of the biomass are fatty acids, and wherein at
least about 50% by weight of the fatty acids are omega-3 fatty acids.

(withdrawn) The isolated thraustochytrid biomass of claim 76, wherein at least

about 50% by weight of the fatty acids is docosahexaenoic acid.

(withdrawn) An isolated thraustochytrid biomass, wherein at least about 25%

by weight of the dry cell weight of the biomass is docosahexaenoic acid.

(withdrawn) The isolated thraustochytrid biomass of any one of claims 75 to
78, wherein about 10% or less by weight of the fatty acids is eicosapentaenoic
acid, and wherein the weight ratio of docosahexaenoic acid to eicosapentaenoic

acid is at least about 5:1.

(withdrawn) The isolated thraustochytrid biomass of any one of claims 75 to
79, wherein about 1.5% or less by weight of the fatty acids is arachidonic acid,
and wherein the weight ratio of docosahexaenoic acid to arachidonic acid is at

least about 20:1.

(withdrawn) The isolated thraustochytrid biomass of any one of claims 75 to
80, further comprising docosahexaenoic acid and docosapentaenoic acid n-6 in a

weight ratio of at least about 10:1.

(withdrawn) An isolated thraustochytrid culture comprising the thraustochytrid

microorganism of any one of claims 66 to 74 or mixtures thereof.
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84.

85.

86.

87.

88.

89.

90.

91.
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(withdrawn) The isolated thraustochytrid culture of claim 82, further

comprising at least about 5% dissolved oxygen.

(withdrawn) A food product, cosmetic, or pharmaceutical composition for
animals or humans, comprising the thraustochytrid microorganism or

thraustochytrid biomass of any one of claims 66 to 81 or mixtures thereof.

(withdrawn) A method for producing a microbial oil comprising omega-3 fatty

acids, the method comprising:

(a) growing the isolated thraustochytrid microorganism of any one of claims

66 to 74 or mixtures thereof in a culture to produce a biomass, and
(b) extracting an oil comprising omega-3 fatty acids from the biomass.

(withdrawn) The method of claim 85, wherein the culture comprises at least

about 5% dissolved oxygen.

(withdrawn) The method of claim 85, wherein the culture pH is maintained at

about 6.5 to about 8.5.

(withdrawn) The method of claim 85, wherein the culture temperature is

maintained at about 17 °C to about 30 °C.

(withdrawn) The method of claim 85, wherein the culture comprises a glucose

concentration of about 5 g/L to about 50 g/L.

(withdrawn) A method for producing a microbial oil comprising omega-3 fatty
acids, the method comprising extracting an oil comprising omega-3 fatty acids

from the biomass of any one of claims 75 to 81.

(withdrawn) The method of claim 90, wherein the microbial oil comprising

omega-3 fatty acids is extracted using a hexane extraction process.

(withdrawn) The method of claim 90, wherein the microbial oil comprising

omega-3 fatty acids is extracted using a solventless extraction process.
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(withdrawn) The method of any one of claims 85 to 92, or the isolated
thraustochytrid culture of claim 82 or claim 83, wherein the dry cell weight of
biornass isolated from each liter of culture is at least about 50 g after growing for
about 7 days at about 17°C to about 30°C in a culture medium of about pH 6.5 to
about pH 8.0 comprising sources of carbon, nitrogen, and nutrients, and about

950 ppm to about 8500 ppm chloride ions.

(withdrawn) The method of any one of claims 85 to 92, or the isolated
thraustochytrid culture of claim 82 or claim 83, wherein the omega-3 fatty acids
productivity is at least about 2 g/L/day after growing for about 7 days at about
17°C to about 30°C in a culture medium of about pH 6.5 to about pH 8.0
comprising sources of carbon, nitrogen, and nutrients, and about 950 ppm to

about 8500 ppm chloride ions.

(withdrawn) A microbial oil produced by the method of any one of claims 85 to
94.

(withdrawn) Use of the isolated microorganism, biomass, or microbial oil of
any one of claims 66 to 81, 51 to 56, 95, or mixtures thereof, for the manufacture

of a medicament for the treatment of inflammation or a condition related thereto.

(withdrawn) Use of the isolated microorganism, biomass, or microbial oil of
any one of claims 66 to 81, 51 to 56, 95, or mixtures thereof, for the treatment of

inflammation or a condition related thereto.

(withdrawn) The isolated microorganism, biomass, or microbial oil of any one
of claims 66 to 81, 51 to 56, 95, or mixtures thereof, for use in the treatment of

inflammation or a condition related thereto.

(withdrawn) A method for treating inflammation or a condition related thereto
in a subject in need thereof, comprising administering to the subject the isolated
microorganism, biomass, or microbial oil of any one of claims 66 to 81, 51 to 56,

95, or mixtures thereof, and a pharmaceutically acceptable carrier.
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Remarks

Upon entry of the foregoing amendments, claims 51-99 are pending in the
application, with claims 51, 53, 54, 66-69, 71-74, 76, and 78 being the independent
claims. Claims 61-99 have been withdrawn pursuant to the Office Action of July 13,
2011. Claims 1-50 were previously canceled without prejudice to or disclaimer of the
subject matter therein. Applicants reserve the right to pursue any of the canceled subject
matter.

Claims 51-56 have been amended to delete the word "about." Claim 59 has been
amended to delete the phrase "is suitable for" and to add the phrase "can be consumed
by." Support for this amendment can be found, for example, at page 21, paragraph
[0063] of the application as filed. These changes are believed to introduce no new

matter, and their entry is respectfully requested.

L Elections Made Without Traverse

The Office Action states that Applicants' Reply to Restriction Requirement filed
on July 5, 2011 did not indicate whether Applicants' elections were made with or without
traverse. See Office Action at pg. 2, lines 5-8. However, the fourth full paragraph on
page 1 of Applicants' Reply to Restriction Requirement clearly indicates that the

"elections . . . are made without traverse."

1T, Rejections under 35 U.S.C § 112, Second Paragraph

Claims 51-60 were rejected under 35 U.S.C. § 112, second paragraph, as

allegedly being indefinite. Applicants respectfully traverse the rejection.
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The Office Action alleges that the word "about" is not defined and should be
deleted from the claims. While Applicants respectfully disagree, claims 51-56 have been
amended to delete the word "about," solely for the purpose of expediting prosecution of
this application. Claims 57-60, which depend directly or indirectly from claims 51-54,

do not recite the word "about."

The Office Action further alleges that the word "suitable" in claim 59 is unclear.
While Applicants respectfully disagree, claim 59 has been amended to replace the phrase
"is suitable for" with the phrase "can be consumed by," solely for the purpose of

expediting prosecution of this application.

Based on the foregoing, Applicants respectfully request that the Examiner
reconsider and withdraw the rejection of claims 51-60 under 35 U.S.C. § 112, second

paragraph.

III.  Rejections under 35 US.C.§ 103

Claims 51-54 and 57-60 were rejected under 35 U.S.C. § 103(a) as allegedly
being unpatentable over US 2003/0060509 A1("Van Elswyk"). Claims 51-55 and 57-60
were rejected as allegedly being unpatentable over Van Elswyk in view of US 6,399,803

B1 ("Corley er al."). Applicants respectfully traverse the rejections.

Specifically, the Office Action alleges that 51-54 and 57-60 are obvious over Van
Elswyk because "some of the quantities recited in the claims are explicitly disclosed in
the reference . . . quantities that are not disclosed may be calculated from the quantities

that are disclosed." Office Action at pg. 5, lines 8-11. The Office Action further alleges
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that claim 55, which depends from claim 51-54, is obvious over Van Elswyk in view of
Corley et al. Office Action at pg. 5, lines 15-19. However, as discussed in detail below,
the quantities recited in the claims are not disclosed in Van Elswyk and Corley et al.

does not overcome the deficiencies of Van Elswyk.

A. Van Elswyk does not disclose an o0il comprising at least 70% triglycerides by
weight.

Independent claims 51, 53, and 54 recite a microbial oil comprising a triglyceride
fraction of at least 70% by weight. In other words, at least 70% by weight of the oil is
triglycerides. The Office Action characterized Van Elswyk as disclosing "an infant
formula comprising an oil that comprises HUFA's including DHA, DPA and ARA" and

that "[t}he oil, as a highly purified algal oil, comprises at least 70% triglycerides by

weight." See Office Action at pg. 4, lines 10-13. Applicants respectfully disagree.

Van Elswyk discloses a HUFA in at least 1 of 5 forms: "the HUFA is in the form

of at least one of highly purified algal oil comprising 70% or more of the desired HUFA

triglyveceride oil combined with ghospholigid, phospholipid, protein and ghospholipid

combination, or dried marine microalgae." See Van Elswyk at pg. 2, para. [0029]

(emphasis added), i.e. "at least 1 of" modifies each of the underlined forms. Van Elswyk
does not disclose any of the 5 forms of HUFA as being an oil comprising 70%
triglycerides by weight. Instead, one form is an oil comprising 70% or more of the

desired HU¥A, which does not require the desired HUFAs to be present in the

triglyceride fraction. Another form is a triglyceride oil combined with phospholipid,
which does not require the combination to have at least 70% triglycerides. As such, Van

Elswyk's disclosure regarding a highly purified algal oil comprising 70% or more of the
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desired HUFA cannot be construed as being equivalent to an algal oil comprising at

least 70% triglycerides by weight.

Therefore, Van Elswyk does not disclose a microbial oil comprising a
triglyceride fraction of at least 70% by weight, as alleged in the Office Action.

B, Van Elswyk does not disciose a DHA contens of the triglyceride fraction of
et beast 8% by weight, or g BPAn-8) confent of the frigiyceride fraction of
at feast 8.5% by weight o 6% by weight.

Claims 51, 53, and 54 recite that the DHA content of the triglyceride fraction is at
least 50%, 40%, and 60% by weight, respectively. In other words, the claimed
percentages of DHA are not percentages of DHA in the total oil, but -are instead
percentages in the triglyceride fraction. Claims 51 and 53 recite a DPA(n-6) (omega-6
docosapentaenoic acid) content of the triglyceride fraction of at least 0.5% by weight to
6% by weight. The Office Action characterized Van Elswyk as disclosing a triglyceride

fraction of the oil that comprises at least 50% DHA and 0.5-6% DPA. See Office Action

at pg. 4, lines 17-18. Applicants respectfully disagree.

As discussed previously, Van Elswyk discloses a HUFA in at least 1 of 5 forms,
including (1) a highly purified algal oil comprising 70% or more of the desired HUFA
and (2) a triglyceride oil combined with phospholipid. Van Elswyk discloses that:
"[p]referably the total fatty acids in a highly purified DHA algal oil comprise from
about 70% to about 99% weight DHA." See Van Elswyk at pg. 3, para. [0038]
(emphasis added). In addition, Van Elswyk discloses a maternal supplement comprising
about 20% to about 80% total fatty acid as DHA and/or from about 1% to about 20%

total fatty acid as DPA(n-6). See Van Elswyk at pg. 5, para. [0064] (emphasis added).
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With respect to the amount of DHA or DPA(n-6) present either in the highly
purified algal oil or in the maternal supplement disclosed in Van Elswyk, the amounts

are expressed as a percentage of the total fatty acids. Total fatty acids in a highly

purified algal oil as discussed in Van Elswyk would include not only fatty acids in the
triglyceride fraction, but also fatty acids in all other fractions of the oil, such as the
phospholipid fraction. Therefore, the disclosure of the DHA and DPA(n-6) content in
Van Elswyk is not specific for the triglyceride fraction and includes DHA and DPA(n-6)
from non-triglyceride fractions of an oil such as the phospholipid fraction. Therefore,
Van Elswyk does not disclose a DHA content of the triglyceride fraction of at least
50% by weight or a DPA(n-6) content of the triglyceride fraction of at least 0.5% by

weight to 6% by weight.

In addition, the disclosure regarding the content of DHA and DPA(n-6) in
combination is with respect to total fatty acids in a maternal supplement, and not an
algal oil. Since ingredients other than the algal oil can be present in a maternal
supplement, the percentages of DHA and DPA(n-6) of an algal oil that is used to produce
the maternal supplement may be different from the percentages of DHA and DPA(n-6)
of the resulting supplement. Therefore, Van Elswyk's disclosure of the DHA and
DPA(n-6) content in the maternal supplement cannot be construed as the equivalent of
disclosing the DHA and DPA(n-6) content in the triglvceride fraction of a microbial oil

as claimed by Applicants.

Based on the foregoing, Van Elswyk does not disclose a DHA content of the
triglyceride fraction of at least 50% by weight, or a E3PA(n-6) content of the triglyceride

fraction of at least 0.5% by weight to 6% by weight.

Atty. Dkt. No. 2715.0030000/JUK/SAS/KPQ

105



-13— APT et al.
Appl. No. 12/407,687

C. Corley et al. does not cure the deficiencies of Van Elswyk.

At page 5 of the Office Action, it is alleged that claims 51-55 and 57-60 are
rejected over Van Elswyk in view of Corley er al. However, the rejection only discusses
the disclosure of Corley et al. with regards to claim 55. As such, it is Applicants
understanding that only claim 55 is at issue with regards to the combination of Van
Elswyk with Corley er al. Any teachings of Corley ef al. with regard to positional
locations of DHA on the triglyceride molecule cannot overcome the deficiencies of Van
Elswyk as noted above with regards to the specific quantities recited in claims 51-54,

which are necessarily included in claim 55 based on claim dependency.

To the extent that any rejection of claims 51-54 and 57-60 was also intended over
the combination of Van Elswyk and Corley ef al., Applicants note that Corley ef al. also
fails to teach the quantities recited in the claims. At best, Corley er al. discloses a DHA-
rich oil that contains triglycerides with approximately 40.9% DHA and 16.2% DPA(n-6).
See Corley et al. at Example 1, col. 13, lines 4-7. Corley et al. does not disclose a DHA
content of the triglyceride fraction of at least 50%, as required by claims 51 and 54. The
ratio of DHA to DPA(n-6) in Corley et al., calculated from the numbers provided above,
is approximately 2.5:1. Therefore, Corley does not disclose a ratio of DHA to DPA(n-6)

that is greater than 6:1, as required by claim 53.

D. Conclusion

independent claims 51, 53, and 54 recite a microbial oil comprising a triglyceride

fraction of at least 70% by weight. Claims 51 and 54 further recite a DHA content of the
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triglyceride fraction of at least 50% by weight or at least 60% by weight, respectively,
while claim 53 further recites a DPA(n-6) content of the triglyceride fraction of at least
0.5% by weight to 6% by weight, and a ratio of DHA to DPA(n-6) that is greater than
6:1. The Office Action alleges that these features are quantities that are either explicitly
disclosed in the cited reference or may be calculated from the quantities disclosed,
thereby rendering thevclaimed invention obvious. See Office Action at pg. 5, lines 8-11.
However, based on Applicants' above discussion of Van Elswyk and Corley et a/., it is
clear that the claimed features are not explicitly disclosed and cannot be calculated from
the quantities disclosed in the cited references, when the references are considered alone

or in combination.

Therefore, for at least the reasons outlined above, Applicants respectfully request
that the rejections of claims 51-55 and 57-60 under 35 U.S.C. § 103(a) be reconsidered

and withdrawn.

1V, Provisional Obviousness-Type Double Patenting Rejections

Claims 51-60 were provisionally rejected on the ground of nonstatutory
obviousness-type double patenting as allegedly being unpatentable over claims 24-35 of

co-pending Appl. No. 12/729,013 and claims 39-57 of co-pending Appl. No. 13/151,014.

Applicants respectfully request that these statutory double patenting rejections be
held in abeyance until allowable subject matter in the present application or the cited co-

pending applications is indicated.
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The Office Action requested that Applicants provide information regarding any
additional, related patents and/or co-pending applications. In addition to the co-pending
applications identified in the Office Action, Applicants draw the Office's attention to co-
pending Appl. No. 13/220,259, which is a divisional of the present application. Claims
20-30 of the divisional application are similar to claims 51-60 being examined in the
present application. However, Applicants intend to file an amendment in the divisional

application to preempt a double-patenting objection.
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Conclusion

Prompt and favorable consideration of this Amendment and Reply is respectfully
requested. Applicants believé the present application is in condition for allowance. If
the Examiner believes, for any reason, that personal communication will expedite
prosecution of this application, the Examiner is invited to telephone the undersigned at
the number provided.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

Katrina Quach o
Attorney for Applicants
Registration No. 51,063
Date: ___October 13, 2011

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600

1429815.1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: 7806

Aptet al. Art Unit: 1652

Appl. No.: 12/407,687 Examiner: KOSSON, Rosanne

Filed: March 19, 2009 Atty. Docket: 2715.0030000/JUK/SAS/KPQ

For: Thraustochytrids, Fatty Acid
Compecsitions, and Methods of
Making and Uses Thereof

Information Disclosure Stafement

Mail Stop Amendment
Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Sir:

Listed on accompanying IDS Forms PTO/SB/08a equivalent and PTO/SB/08b
equivalent are documents that may be considered material to the patentability of this
application as defined in 37 C.F.R. §1.56, and in compliance with the duty of disclosure

requirements of 37 C.F.R. §§ 1.97 and 1.98.

Where the publication date of a listed document does not provide a month of
publication, the year of publication of the listed document is sufficiently earlier than the
effective U.S. filing date and any foreign priority date so that the month of publication is
not in issue. Applicant has listed publication dates on the attached IDS Forms based on
information presently available to the undersigned. However, the listed publication dates
should not be construed as an admission that the information was actually published on

the date indicated.

Applicant reserves the right to establish the patentability of the claimed invention

over any of the information provided herewith, and/or to prove that this information may
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not be prior art, and/or to prove that this information may not be enabling for the

teachings purportedly offered.

This statement should not be construed as a representation that a search has been
made, or that information more material to the examination of the present patent
application does not exist. The Examiner is specifically requested not to rely solely on

the material submitted herewith.

This Information Disclosure Statement is being filed more than three months
after the U.S. filing date AND after the mailing date of the first Office Action on the
merits, but before the mailing date of a Final Rejection, or Notice of Allowance, or an
action that otherwise closes prosecution in the application. The required fee is provided
through online credit card payment authorization in the amount of $180.00 in payment of

the fee under 37 C.F.R. § 1.17(p).

A concise explanation of the relevance of the non-English language document(s)

appears below in accordance with 37 C.F.R. § 1.98(a)(3).

Document NPL29 is in the German language. It is believed that document

NPL30 is an English language translation of document NPL29.

Copies of documents FP1-FP16 and NPL1-NPL40 are submitted. However, in
accordance with 37 C.F.R. § 1.98(a)(2), no copies of U.S. patents and patent application

publications cited as documents US1-US90 on the attached IDS Forms are submitted.

Applicants direct the Examiner's attention to the following co-pending U.S.

applications, which may be directed to related technical subject matter:
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U.S. Application No. 13/220,259, inventors Apt et al., filed August 29, 2011,

listed as Document NPL39;

U.S. Application No. 12/729,013, inventors Apt et al., filed March 22, 2010, and
published on July 21, 2011 as U.S. Publication No. 2011/0177031, listed as Document

US90;

U.S. Application No. 12/727,851, inventors Apt et al., filed March 19, 2010, and
published on October 21, 2010 as U.S. Publication No. 2010/0266564, listed as

Document US87; and

U.S. Application No. 13/151,014, inventors Cherinko et al., filed June 1, 2011,

listed as Document NPL40.

The identification of these co-pending applications is not to be construed as a
waiver of secrecy as to these applications now or upon issuance of the present
application as a patent. The Examiner is respectfully requested to consider the cited

applications and the art cited therein during examination.

It is respectfilly requested that the Examiner initial and return a copy of the
enclosed IDS Forms, and indicate in the official file wrapper of this patent application

that the documents have been considered.
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The U.S. Patent and Trademark Office is hereby authorized to charge any fee

deficiency, or credit any overpayment, to our Deposit Account No. 19-0036.

EN »§; N
Date: . /crtel

- 3 E ) :
ST
{

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600

1431275_1.DOCX

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

7

K;trina 6ﬁach
Attorney for Applicants
Registration No. 51,063
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October 13, 2011

Commissioner for Patents Confirmation No. 7806
PO Box 1450 Art Unit 1652
Alexandria, VA 22313-1450 Mail Stop Amendment

Re:  U.S. Utility Patent Application
Application No. 12/407,687; Filing Date: March 19, 2009
For: Thraustochytrids, Fatty Acid Compositions, and Methods of Making
and Uses Thereof
Inventors: Kirk E. Apt ef al.
Our Ref: 2715.0030000/JUK/SAS/KPQ

Sir:
Transmitted herewith for appropriate action are the following documents:

1. Online Credit Card Payment Authorization in the amount of $180.00 to
cover the fee for submission of an Information Disclosure Statement;

2. Information Disclosure Statement Under 37 C.F.R. § 1.97(c);

3. Form PTO/SB/08a (4 sheets) listing 106 documents (US1-US90 and FP1-FP16);
4. Form PTO/SB/08b (5 sheets) listing 40 documents (NPL1-NPL40);

5. Copies of documents FP1-FP16 and NPL1-NPL40; and

6. Amendment and Reply Under 37 C.F.R. 1.111.

In the event that extensions of time are necessary to prevent abandonment of this patent
application, then such extensions of time are hereby petitioned.

128



Commissioner for Patents
October 13, 2011
Page 2

Fee payment is provided through online credit card payment. The U.S. Patent and
Trademark Office is hereby authorized to charge any fee deficiency, or credit any overpayment,
to our Deposit Account No. 19-3036.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

Katrina Quach

Attorney for Applicants
Registration No. 51,063
JUK/SAS/KPQ/1jv
Enclosure(s)
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characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Application No. Applicant(s)

12/407,687 APT ET AL.
Office Action Summary Examiner ArtUnit

ROSANNE KOSSON 1652

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)IX Responsive to communication(s) filed on 05 July 2011.
a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11,453 O.G. 213.

Disposition of Claims

4K Claim(s) 51-99 is/are pending in the application.
4a) Of the above claim(s) 61-99 is/are withdrawn from consideration.

5)[J Claim(s) _____is/are allowed.

8)X] Claim(s) 51-60 is/are rejected.

7)0 Claim(s) _____is/are objected to.

8)[] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
1)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[]Some * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No. ___
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) ] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) |:| Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20110708
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DETAILED ACTION

Election/Restrictions

Applicants’ election without traverse of Group 1, claims 51-65, in the reply filed on July 5,
2011 is acknowledged. Applicants’ elections of the species of a food product (claim 57), infant
formula (as the species of food product, claim 58) and sn-1 and sn-2 (as the two positions in the
glycerol backbone of the triglyceride that are esterified with DHA, claim 55) are also
acknowledged. Because Applicants did not distinctly and specifically point out the supposed
errors in the restriction requirement, and because Applicants did not indicate whether their
elections were with or without traverse, the election has been treated as an election without
traverse (MPEP § 818.03(a)). No claims have been amended. Claims 1-50 have been
canceled. Claims 66-99 have been added. Claims 61-99 are withdrawn from further
consideration pursuant to 37 CFR 1.142(b), as being drawn to non-elected inventions, there
being no allowable generic or linking claim.

Accordingly, claims 51-60 are examined on the merits herewith to the extent that they
read on the elected invention.

Regarding re-introduced new claims 66-99, which are duplicates of some of canceled
claims 1-50, as discussed in the interview of June 9, 2011, these claims are withdrawn because
they are drawn to the inventions that were not elected in Applicants’ Response of April 21, 2011

to the restriction requirement Office action of March 21, 2011.

Claim Rejections - 35 USC § 112, second paragraph
The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.
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Claims 51-60 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite
for failing to particularly point out and distinctly claim the subject matter which applicant regards
as the invention. Claim 51 recites the limitations of at least about 70% by weight of triglycerides
in the oil, at least about 50% by weight of DHA in the triglyceride fraction, and about 5% or less
by weight (i.e., at most about 5%) of heptadecanoic acid. Similar limitations appear in claims
52-56, e.g., about 1.5% or less by weight of ARA in the triglyceride fraction (claim 52) and a
DHA:DPA ratio of greater than about 6:1(claim 53). The terms less than about, greater than
about, at least about and at most about a particular quantity (or their semantic equivalents) are
indefinite, rendering the metes and bounds of the claims unclear. These terms are indefinite,
because they are the upper and lower limits of ranges that are doubly indefinite. One end of the
range is infinity or zero, and the other end of the range is an undefined amount above or below
a quantity that itself is not a fixed quantity but a range "about" a particular quantity. The word
“about” and the quantities of “about” any particular number are not defined in the specification.
Appropriate correction is required. The word "about" should be deleted from the claims.

Claim 59 is indefinite, because it is not clear how the infant formula is “suitable” for a
premature infant. What makes a formula suitable or unsuitable? Clarification and appropriate

correction are required.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all
obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.
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This application currently names joint inventors. In considering patentability of the
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various
claims was commonly owned at the time any inventions covered therein were made absent any
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out
the inventor and invention dates of each claim that was not commonly owned at the time a later
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c)
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a).

Claims 51-54 and 57-60 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Van Elswyk (US 2003/0060509 A1).

Van Elswyk discloses an infant formula comprising an oil that comprises HUFA's,
including DHA, DPA and ARA. An infant formula is a food product and a beverage. The oil may
be prepared from Dinoflagellates, i.e., it may be a microbial oil. The oil, as a highly purified algal
oil, comprises at least 70% triglycerides by weight. See Abstract and paragraphs 6, 7, 9, 43, 72,
84 and 85. The maternal supplement as a whole (the oil combined with phospholipids and/or
proteins and/or dried marine microalgae) comprises about 20-80% DHA by weight and about 1-
20% DPA by weight. The fatty acids in the purified algal oil are about 70-99% DHA by weight.
See paragraphs 38 and 63-65. Thus, the triglyceride fraction of the oil comprises at least 50%
DHA and about 0.5-6% DPA. A ratio of 50% DHA to 3% DPA, as an example, is a ratio that is
greater than 6:1. As discussed above, numbers in the claims that are preceded by the word
“about” are not fixed quantities. Quantities of heptadecanoic acid that are less than a particular
value may be zero. The reference does not disclose that the oil contains heptadecanoic acid.
Regarding ARA in the oil, Van Elswyk discloses that it is not necessary to add this fatty acid,
because the combination of DHA and DPA maintains higher levels of tissue ARA and promotes

its accumulation. See paragraphs 52 and 64. Thus, the amount of ARA may be zero, which is
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within the indefinite range of less than or about 1.5% by weight. See claims 51-54, 57, 58 and
60.

Regarding claim 59, as discussed above, it is not clear what makes the claimed infant
formula suitable for a premature infant. But, Van Elswyk discloses that cognitive and visual
responses are improved in premature infants who are fed a formula containing HUFA's (see
paragraph 43). Thus, the infant formula composition in the reference is suitable for a premature
infant.

The claimed invention is obvious, because, some of the quantities recited in the claims
are explicitly disclosed in the reference. Other quantities recited in the claims are not explicitly
disclosed in the reference. But, the quantities that are not explicitly disclosed may be calculated

from the quantities that are disclosed.

Claims 51-55 and 57-60 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Van Elswyk (US 2003/0060509 A1) in view of Corley et al. (US 6,399,803 B1). The teachings of
Van Elswyk are disclosed above.

Regarding claim 55, Van Elswyk does not disclose that the triglyceride fraction contains
“at least about” 20% of a triglyceride that has DHA residues at the sn-1 and sn-2 positions.
Corley et al. disclose that a triglyceride containing DHA at two adjacent positions on the glycerol
backbone, the compound of Formula |, is the most important triglyceride in algal oil (from a
golden marine microalga). This triglyceride is beneficial in treating cardiovascular disease and
inflammatory diseases and may be added to infant formula to promote brain and retinal
development and health (see col. 1, line 42, to col. 2, line 55; col. 3, lines 3-17; col. 4, lines 18-
28; col. 5, lines 25-48; and Examples 1-2 in cols. 12-14). Corley et al. do not disclose the
stereochemistry of the compound of Formula |I. The terminal DHA residue may be at the sn-1

position or the sn-3 position, depending on the chirality of the second carbon in the glycerol
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backbone. But, Corley et al. disclose that DHA residues at the 1 and 2 positions, or at the 2 and
3 positions, yield a particularly valuable and therapeutic compound. Consequently, it would
have been obvious to the artisan of ordinary skill at the time of the invention to use a triglyceride
fraction containing the triglyceride of Formula | of Corley et al. in the composition of Van Elswyk.
As discussed above, the range of “at least about 20%” is an indefinite range and can be any
amount, e.g., 1%. Corley et al disclose that the predominant fatty acid in algal oil is DHA
(40.9%), the second-most common being palmitic acid (22.8%), followed by DPA (16.2%).
Thus, the artisan of ordinary skill at the time of the invention would have expected more than
1%, or “at least about 20%” of the triglycerides in the purified product of Corey et al. (derived
from algal oil) to be those containing two DHA residues at the sn-1 and sn-2 positions.

In view of the foregoing, a holding of obviousness is required.

Double Patenting- Obviousness-type

The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent
possible harassment by multiple assignees. A nonstatutory obviousness-type double patenting
rejection is appropriate where the conflicting claims are not identical, but at least one examined
application claim is not patentably distinct from the reference claim(s) because the examined
application claim is either anticipated by, or would have been obvious over, the reference
claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); Inre
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re
Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163

USPQ 644 (CCPA 1969).
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A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be
used to overcome an actual or provisional rejection based on a nonstatutory double patenting
ground provided the conflicting application or patent either is shown to be commonly owned with
this application, or claims an invention made as a result of activities undertaken within the scope
of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 3.73(b).

With respect to the non-statutory double patenting rejection(s) made in this Office action,
note as follows. The use of the terminology “defined in 35 U.S.C. §154 to §156 and §173” in a
terminal disclaimer can result in the terminal disclaimer being found improper. To address this,
note that a proper terminal disclaimer need only disclaim the patent’s remaining “full statutory
term” as defined in 35 U.S.C., without specifying 35 U.S.C. 154 and 173. This is so, because
the “full statutory term” inherently is a statutorily defined item. Note that the above language
corresponds to PTO/SB/25 (07-09) (reproduced at page 1400-120 in Revision 7 (July 2008) of
the 8" edition of the MPEP), but the reference to 35 U.S.C. 154 and 173 has been deleted.

Accordingly, the following language would be deemed acceptable:

The owner*, , of percent
interest in the instant application hereby disclaims, except as provided below, the terminal part
of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term of any patent granted on pending reference
Application Number , filed on , and as the
term of any patent granted on said reference application may be shortened by any terminal
disclaimer filed prior to the grant of any patent on the pending reference application. The owner
hereby agrees that any patent so granted on the instant application shall be enforceable only for
and during such period that it and any patent granted on the reference application are
commonly owned. This agreement runs with any patent granted on the instant application and is
binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any
patent granted on the instant application that would extend to the expiration date of the full
statutory term of any patent granted on said reference application, “as the term of any patent
granted on said reference application may be shortened by any terminal disclaimer filed prior to
the grant of any patent on the pending reference application,” in the event that: any such
patent: granted on the pending reference application:
expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of
competent jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR
1.321, has all claims canceled by a reexamination certificate, is reissued, or is in any manner
terminated prior to the expiration of its full statutory term as shortened by any terminal
disclaimer filed prior to its grant.
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Claims 51-60 are provisionally rejected on the ground of nonstatutory obviousness-type
double patenting as being unpatentable over claims 24-35 of copending Application No.
12/729013. Although the conflicting claims are not identical, they are not patentably distinct
from each other because each claim set is drawn to the same invention, a microbial oil
comprising a triglyceride fraction of “at least about” a particular amount, in which the fatty acid
residues are predominantly DHA and in which little to none of the fatty acid residues are ARA.
The dependent claims in each case recite a food product, such as an infant formula, comprising
this oil. The numerical ranges in the claims are not definite limitations, as discussed above, and
do not create different inventions. Therefore, these inventions are not patentably distinct.

This is a provisional obviousness-type double patenting rejection because the conflicting

claims have not in fact been patented.

Claims 51-60 are provisionally rejected on the ground of nonstatutory obviousness-type
double patenting as being unpatentable over claims 39-57 of copending Application No.
13/151014. Although the conflicting claims are not identical, they are not patentably distinct
from each other because each claim set is drawn to the same invention, a microbial oil
comprising a triglyceride fraction of at least or “at least about” a particular amount, in which the
fatty acid residues are predominantly DHA and DPA, in the same ratio in each claim set, and in
which little to none of the fatty acid residues are ARA. The copending dependent claims recite
ingredients in the oil that need not be present, i.e., are below a particular level. The numerical
ranges in the instant claims are not definite limitations, as discussed above. Consequently the
numerical ranges in the two claim sets do not create different inventions. Therefore, these
inventions are not patentably distinct.

This is a provisional obviousness-type double patenting rejection because the conflicting

claims have not in fact been patented.
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Examiner has made an earnest attempt to identify patents and patent applications for
the purpose of rejecting claims that raise the question of double patenting. It is noted, however,
that numerous co-pending applications have been filed and continue to be filed, and patents
have issued and continue to issue disclosing subject matter that is related to the instant
application. Many of these patents and applications have the same title or a non-descriptive
title. In the interest of compact prosecution, and to help ensure patent validity, Examiner
requests that: 1) Applicants identify any patent(s) and/or co-pending application(s) that claim(s)
subject matter that may necessitate a double patenting rejection, an obviousness-type double
patenting rejection, a provisional double patenting rejection, or a provisional obviousness-type
double patenting rejection; 2) identify the claims of the patents and/or co-pending applications
that claim identical or similar subject matter; 3) identify the corresponding claims of the instant
application, and 4) take the appropriate action, e.g., cancel claims to preempt a statutory double
patenting rejection and/or file a terminal disclaimer to preempt an obvious-type double patenting
rejection or provisional rejection. Applicants' cooperation in following steps 1) to 4) above is
appreciated as this will expedite prosecution and allow the examiner to focus on more
substantive issues in the examination of the instant application. This is not a formal request for
information under 37 CFR §1.105. But, Applicants’ cooperation in this matter would be
appreciated. A list of application serial nos., without substantive information, is not a complete
reply to this request.

No claim is allowed.

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to ROSANNE KOSSON whose telephone number is (571)272-2923. The

examiner can normally be reached on Mon., Thurs., Fri., 8:30-6:00, Tues., 8:30-2:00, Wed. off.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jon Weber can be reached on 571-272-0925. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
/Rosanne Kosson/

Primary Examiner, Art Unit 1652
2011-07-12
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: 7806

APT et al. Art Unit: 1652

Appl. No.: 12/407,687 Examiner: KOSSON, Rosanne

Filed: March 19, 2009 Atty. Docket: 2715.0030000/JUK/SAS/KPQ

For: Thraustochyirids, Fatty Acid
Compositions, and Methods of
Maling and Uses Thereof
Reply fo Restriction Reguirement, Satement of the Substance of the

Interview, angd
Prebminary Amendment Under 37 CF.R, § 1,115
Comimissioner for Patents

PO Box 1450
Alexandria, VA 22313-1430

Sir:
In reply to the Office Action dated May 4, 2011, requesting an election of one

invention to prosecute in the above-referenced patent application, Applicants hereby

elect to prosecute the invention of Group 1, represented by claims 51-65.

With respect to the election of species requirement concerning claim 55,
Applicants elect the sn-1 and s»-2 positions in the triglyceride as the positions containing

docosahexaenoic acid.

With respect to the election of species requirement concerning Group I,

represented by claims 58-65, Applicants elect infant formula as the type of food.

These elections are made without prejudice to or disclaimer of the other claims or
inventions disclosed and are made without traverse. Reconsideration and withdrawal of
the Restriction Requirement, and consideration and allowance of all pending claims, are

respectfully requested.
Amendments to the Claims begin on page 3.
Statement of the Substance of the Interview begins on page 9.

Remarks begin on page 10.
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It is not believed that extensions of time are required, beyond those that may
otherwise be provided for in accompanying documents. However, if additional
extensions of time are necessary to prevent abandonment of this application, then such
extensions of time are hereby petitioned under 37 C.F.R. § 1.136(a), and any fees
required therefor are hereby authorized to be charged to our Deposit Account No.

19-0036.

Atty. Dkt. No. 2715.0030000/JUK/SAS/KPQ
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Amendment to the Claims

I.— 5. {canceled}

St. (previously presendged) A microbial ol comprising a triglyeeride fraction of at
least about 70% by weight, wherein the docosahexaenoic acid content of the
iriglyceride fraction is at least about 53(% by weight, wherein the
docosapeniaenoic acid n-6 content of the trighyceride fraction is from abeut 8.5%

by weight to aboul 6% by weight, and wherein the oil comprises ghowt 3% by

weight or less of heptadecanoic acid.

52. {previously presented) The wicrobial oil of claim 51, further comprising an
arachidonic acid comtent of the triglyceride fraction of about 1.5% or less by

weight.

L
Grd

{previcusly presented) A microblal oil comprising a friglyeeride fraction of at
least about 70% by weight, wherein the docosashexaenoic acid content of the
triglveeride  fraction i3 at least about 40% by weight, wherein the
docosapentaenoic acid n-& content of the wiglyceride fraction is from af least
about 0.5% by weight to about 6% by weight, wherein the ratio of
docosahexasnoic acid to docosagpentacnoic acid n-0 is greater than about 631, and

wherein the oil comprises about 3% by weight or less of heptadecanoic acid.

s

L4
s

{previously presented) A microbial ol c@mprisiﬂg & triglyceride fraction of at
least about 78% by weight, wherein the docosahexaenoic acid conteni of th
triglveeride fraction is at least about 60% by weight, and wherein the oil

comprises about 3% by weight or less of heptadecanoic acid.

55, {previously presented) The microbial ol of any one of claims 51 to 54, wherein
at least about 20% of the triglyeerides in the triglyceride fraction contain
docosahexaeneic acid at two positions in the triglyceride selected from any two

of the sn- 1, s1-2, and sx1-3 positions,

Atty. ikt No. 27150030000/ JUK/SASHKPQ
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57.

58.

59.

60.

61.

62.

63.

64.

65.

-4 APT et al.
Appl. No. 12/407,687

(previously presented) The microbial oil of any one of claims 51 to 54, wherein
at least about 5% of the triglycerides in the triglyceride fraction contain
docosahexaenoic acid at all three of the sn-1, sn-2, and sn-3 positions in the

triglyceride.

(previously presented) A food product, cosmetic, or pharmaceutical composition
for animals or humans, comprising the microbial oil of any one of claims 51 to
54.

(previously presented) The food product of claim 57, wherein the food product is

an infant formula.

(previously presented) The food product of claim 58, wherein the infant formula

is suitable for premature infants.

(previously presented) The food product of claim 57, wherein the food product is
milk, a beverage, a therapeutic drink, a nutritional drink, or a combination

thereof.

(previously presented) The food product of claim 57, wherein the food product is

an additive for animal or human food.

(previously presented) The food product of claim 57, wherein the food product is

a nutritional supﬁlement.

(previously presented) The food product of claim 57, wherein the food product is

an animal feed.

(previously presented) The animal feed of claim 63, wherein the animal feed is an

aquaculture feed.

(previously presented) The animal feed of claim 63, wherein the animal feed is a
domestic animal feed, a zoological animal feed, a work animal feed, a livestock

feed, or a combination thereof.

Atty. Dkt. No. 2715.0030000/JUK/SAS/KPQ
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67.

68.

69.

70.

71.

72.

73.
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(new) An isolated thraustochytrid microorganism of the thraustochytrid species
deposited under ATCC Accession No. PTA-9695 or a strain derived therefrom,
wherein the total fatty acids produced by said microorganism or strain derived

therefrom comprise about 10% or less by weight eicosapentaenoic acid.

{new) An isolated thraustochytrid microorganism having the characteristics of
the thraustochytrid species deposited under ATCC Accession No. PTA-9695,
wherein the total fatty acids produced by said microorganism or strain derived

therefrom comprise about 10% or less by weight eicosapentaenoic acid.

{new) An isolated thraustochytrid microorganism, or a strain derived therefrom,
comprising a triglyceride fraction, wherein the docosahexaenoic acid content of
the triglyceride fraction is at least about 40% by weight, wherein the
docosapentaenoic acid n-6 content of the triglyceride fraction is from at least
about 0.5% by weight to about 6% by weight, and wherein the total fatty acids
produced by said microorganism or strain derived therefrom comprise about 10%

or less by weight of eicosapentaenoic acid.

(new) An isolated thraustochytrid microorganism of the same species as the
thraustochytrid deposited under ATCC Accession No. PTA-9695, or a strain
derived therefrom, wherein the total fatty acids produced by said microorganism
or strain derived therefrom comprise about 10% or less by weight

eicosapentaenoic acid.

(new) The isolated thraustochytrid microorganism of any one of claims 66 to 69,

wherein the strain derived therefrom is a mutant strain.

{(new) An isolated thraustochytrid microorganism deposited under ATCC
Accession No. PTA-9695.

(new) An isolated thraustochytrid microorganism deposited under ATCC
Accession No. PTA-9696.

(new) An isolated thraustochytrid microorganism deposited under ATCC
Accession No. PTA-9697.

Atty. Dkt. No. 2715.0030000/JUK/SAS/KPQ
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{new) An isolated thraustochyirid microorganism deposited under ATCC
Accession No. PTA-G698.

{new)} A thraustochytrid biomass comprising the thraustochytrid microorganism

of any one of claims 66 to 74 or mixtures thereof.

{new) An isclated thraustochytrid biomass, wherein at least about 50% by
weight of the dry cell weight of the biomass are fatty acids, and wherein at least

3

about 50% by weight of the fatty acids are omega-3 fatty acids,

{new} The isolated thraustochyirid biomass of claim 76, wherein at least about

50% by weight of the fatty acids is docosahexaenoic acid.

{new) An isolated thraustochytrid biomass, wherein at least sbout 25% by

weight of the dry cell weight of the biomass is docosahexaenoic acid.

{new} The isolated thraustochytrid biomass of any one of claims 75 w0 78,
wherein about 10% or less by weight of the fatty acids is cicosapentacnoic acid,
and wherein the weight ratio of docosahexaeneoic acid to eicosapentaencic acid is

at least about 5:1.

(new) The isolated thraustochyirid biomass of any one of claims 75 t© 79,
wherein about 1.5% or less by weight of the fatty acids is arachidonic acid, and
wherein the weight ratio of docosahexaenoic acid to arachidonic acid is at least

about 20:1.

{new) The isolated thraustochyirid biomass of any onc of claims 75 to 80,
further comprising docosahexaenocic acid and docosapeniaencic acid n-6 in a

weight ratio of at least about 10:1.

{new) An isolated thraustochytrid culture comprising the thraustochytrid

microorganism of any one of claims 66 10 74 or mixtures thereof.

{new} The isolated thraustochytrid culture of claim 82, further comprising at

least about 5% dissolved oxygen.

el af.
7,687

Atty. Dkt No. 27150030000/ JUK/SAS/KPQ
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(new) A food product, cosmetic, or pharmaceutical composition for animals or
humans, comprising the thraustochytrid microorganism or thraustochytrid

biomass of any one of claims 66 to 81 or mixtures thereof.

(new) A method for producing a microbial oil comprising omega-3 fatty acids,

the method comprising:

(a) growing the isolated thraustochytrid microorganism of any one of claims

66 to 74 or mixtures thereof in a culture to produce a biomass, and
(b) extracting an oil comprising omega-3 fatty acids from the biomass.

(new) The method of claim 85, wherein the culture comprises at least about 5%

dissolved oxygen.

(new) The method of claim 85, wherein the culture pH is maintained at about

6.5 to about 8.5.

(new) The method of claim 85, wherein the culture temperature is maintained at
about 17 °C to about 30 °C.

{(new) The method of claim 85, wherein the culture comprises a glucose

concentration of about 5 g/L to about 50 g/L.

(new) A method for producing a microbial oil comprising omega-3 fatty acids,
the method comprising extracting an oil comprising omega-3 fatty acids from the

biomass of any one of claims 75 to 81.

(new) The method of claim 90, wherein the microbial oil comprising omega-3

fatty acids is extracted using a hexane extraction process.

(new) The method of claim 90, wherein the microbial oil comprising omega-3

fatty acids is extracted using a solventless extraction process.

(new) The method of any one of claims 85 to 92, or the isolated thraustochytrid

culture of claim 82 or claim 83, wherein the dry cell weight of biomass isolated

Atty. Dkt. No. 2715.0030000/JUK/SAS/KPQ
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from each liter of culture is at least about 50 g after growing for about 7 days at
about 17°C to about 30°C in a culture medium of about pH 6.5 to about pH 8.0
comprising sources of carbon, nitrogen, and nutrients, and about 950 ppm to

about 8500 ppm chloride ions.

(new) The method of any one of claims 85 to 92, or the isolated thraustochytrid
culture of ¢laim 82 or claim 83, wherein the omega-3 fatty acids productivity is at
least about 2 g/L/day after growing for about 7 days at about 17°C to about 30°C
in a culture medium of about pH 6.5 to about pH 8.0 comprising sources of
carbon, nitrogen, and nutrients, and about 950 ppm to about 8500 ppm chloride

ions.
(new) A microbial oil produced by the method of any one of claims 85 to 94.

(new) Use of the isolated microorganism, biomass, or microbial oil of any one
of claims 66 to 81, 51 to 56, 95, or mixtures thereof, for the manufacture of a

medicament for the treatment of inflammation or a condition related thereto.

(new) Use of the isolated microorganism, biomass, or microbial oil of any one
of claims 66 to 81, 51 to 56, 95, or mixtures thereof, for the treatment of

inflammation or a condition related thereto.

(new) The isolated microorganism, biomass, or microbial oil of any one of
claims 66 to 81, 51 to 56, 95, or mixtures thereof, for use in the treatment of

inflammation or a condition related thereto.

(new) A method for treating inflammation or a condition related thereto in a
subject in need thereof, comprising administering to the subject the isolated
microorganism, biomass, or microbial oil of any one of claims 66 to 81, 51 to 56,

95, or mixtures thereof, and a pharmaceutically acceptable carrier.

Atty. Dkt. No. 2715.0030000/JUK/SAS/KPQ
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Statement of the Substance of the Interview

Applicants thank Examiner Rosanne Kosson for extending the courtesy of a
telephone interview with Applicants’ representatives Katrina Quach and Scott A.
Schaller on June 9, 2011. During the interview, the Restriction Requirements of March
21, 2011 and May 4, 2011 were discussed. In the response to the first Restriction
Requirement filed on April 21, 2011, Applicants canceled non-elected claims and
submitted new claims corresponding to the elected claims for the Examiner's
convenience. Applicants fully intended to reserve the right to pursue the non-elected

claims, which Applicants canceled, in divisional applications.

Subsequent to the filing of Applicants' response on April 21, 2011, Examiner
Kosson issued a second Restriction Requirement on May 4, 2011, indicating that the first
Restriction Requirement of March 21, 2011 has been vacated and replaced by this
second Restriction Requirement. Applicants contacted Examiner Kosson to gain a
clearer understanding of the second Restriction Requirement. Examiner Kosson
indicated during the interview and in her Interview Summary of June 13, 2011, that the
first Restriction Requirement of March 21, 2011 has not been withdrawn. Examiner
Kosson stated that if the previously canceled claims were added back in an amendment,
then those claims would be withdrawn as non-elected inventions in view of the response

to the first Restriction Requirement filed on April 21, 2011.

Atty. Dkt. No. 2715.0030000/JUK/SAS/KPQ
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Remarks

Upon entry of the foregoing amendments, claims 51-99 are pending in the
application, with claims 51, 53, 54, 66-69, 71-74, 76, and 78 being the independent
claims. Claims 1-50 were previously canceled without prejudice to or disclaimer of the
subject matter therein. Applicants reserve the right to pursue any of the canceled subject
matter. New claims 66-99 are sought to be added. Support for these new claims can be
found, for example, in the original claims as filed. These changes are believed to
introduce no new matter, and their entry is respectfully requested.

Based on the Examiner’s comments in the Interview Summary dated June 13,
2011, Applicants understand that new claims 66-99, directed to the non-elected Groups

set forth in the first Restriction Requirement, will be withdrawn by the Examiner.

Atty. Dkt. No. 2715.0030000/JUK/SAS/KPQ
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Conclusion
Prompt and favorable consideration of this Reply to Restriction Requirement and
Preliminary Amendment is respectfully requested. Applicants believe the present
application is in condition for allowance. If the Examiner believes, for any reason, that
personal communication will expedite prosecution of this application, the Examiner is
invited to telephone the undersigned at the number provided.
Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

T —_
““Katrina Quach
Attorney for Applicants
Registration No. 51,063
Date: ___July 5,2011

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600

1370736.1

Atty. Dkt. No. 2715.0030000/JUK/SAS/KPQ
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KATRINA P. QUACH

corsordoser, vrererre)

ASSOCIATE* §\§ alda $\§\
(202) 772-8963 AN
DO N SR
KQUACH@SKGF.COM .
June 30, 2011
Commissioner for Patents Congirmation No. 7806
PO Box 1450 Art Unit 1652
Alexandria, VA 22313-1450 Mail Stop Amendment

Re:  U.S. Utility Patent Application
Application No. 12/407,687; Filed: March 19, 2009
For:  Thraustochytrids, Fatty Acid Compositions, and Methods of Making

and Uses Thereof
Inventors: APT et al.
Our Ref: 2715.0030000/JUK/SAS/KPQ
Sir:
Transmitted herewith for appropriate action are the following documents:

1. Online Credit Card Payment Authorization in the amount of $130.00 to cover the
one-month extension of time fee;

2. Petition for Extension of Time Under 37 CFR 1.136(a); and

3. Reply to Restriction Requirement, Statement of the Substance of the Interview,
and Preliminary Amendment Under 37 C.F.R. § 1.115.

The above-listed documents are being filed electronically through EFS-Web.

In the event that extensions of time are necessary to prevent abandonment of this patent
application, then such extensions of time are hereby petitioned.

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency,
or credit any overpayment, to our Deposit Account No. 19-0036.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

\@Katréna Quach

Attorney for Applicants
: Registration No. 51,063
SAS/KPQ
Enclosures

* Admitted only in Maryland
1382461_1.doc
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Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARMENT OF COMMERCE

Under the paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PETET&GN FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) Docket Number (Optional)

FY 2009 p
{Fees pursuant to the Consolidated Appropriations Act, 2005 {H.R. 4818}.% 2715.0030000/JUK/SAS/ KPQ
Application Number 12/407,687 Filed March 19, 2009

For  Thraustochytrids, Fatty Acid Compositions, and Methods of Making and Uses Thereof
ArtUnit 1652 Examiner KOSSON, Rosanne

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee
[x] Onemonth (37 CFR 1.17(a)(1)) $130 $65 $__130.00
E] Two months (37 CFR 1.17(a)(2)) $490 $245 $
D Three months (37 CFR 1.17(a)(3)) $1110 $555 $
|:| Four months (37 CFR 1.17(a)(4)) $1730 $865 $
[[] Five months (37 CFR 1.17(a)(5)) $2350 $1175 3

App’lioant claims small entity status. See 37 CFR 1.27.
A check in the amount of the fee is enclosed.
Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

b 00 B O O

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number HEEEE T

WARNING: Information on this form may become public. Credit card information should not be included on this form.
Provide credit card information and authorization on PTO-2038.

| am the |:| applicant/inventor.

I:l assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed (Form PTO/SB/96).

D attorney or agent of record. Registration Number

attorney or agent under 37 CFR 1.34.

Registration number if acting under 37 CFR 1.34 51.063
' N : X § N RS NN
= N e sty N S
Signature b Date
Katrina {3uach , £2023 371-2600
Typed or printed name Telephone Number

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one
signature is required, see below.

] Total of forms are submitted.

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

1383959.1
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Approved for use through 1/31/2007. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

*# |f the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

PATENT APPLICATION FEE DETERMINATION RECORD | Aplication or Docket Number | Filing Date
Substitute for Form PTO-875 12/407,687 03/19/2009 | [ 1o be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
] searcH Fee
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A
|:| EXAMINATION FEE
(37 GFR 1.16(0), (p). or () N/A N/A N/A N/A
oL CLas | o o [iv -
INDEPENDENT CLAIMS . . _ _
(37 CFR 1.16(h) minus 3 = X$ = X$ =
If the specification and drawings exceed 100
N sheets of paper, the application size fee due
ASF;PCL;(H:/TTSN SIZE FEE is $250 ($125 for small entity) for each
{ 16(s) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
e | 07/05/2011 § ereg PREVIOUSLY EXTRA RATE® I Fee () RATE (§) FEE ($)
5 AMENDMENT PAID FOR
s T?GT?I (37 CFR - 49 Minus | = 62 -0 Xs = OR | x ss2= 0
5 i
z e =10 Minus | =13 -0 X$ = OR | x se20= 0
<§( D Application Size Fee (37 CFR 1.16(s))
p—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD'L OR ADDL 0
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
— AMENDMENT PAID FOR
E T?;ﬁl (27 CFR . Minus | = - Xs$ = orR I xs =
o S E vinus | - _ xs - or [xs -
E D Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADD’L
FEE FEE

Legal Instrument Examiner:

/ANGELONA JONES/

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Application No. Applicant(s)
. 12/407,687 APT ET AL.
Interview Summary Exariner Ar Uit
ROSANNE KOSSON 1652

All participants (applicant, applicant’s representative, PTO personnel):

(1) BOSANNE KOSSON. (3)Ms. Petrina Quatsch, Applicants' representative.

(2) Mr. Scott Schaller, Applicants' representative. (4) .

Date of Interview: 09 June 2011.

Type: a)lX] Telephonic b)[] Video Conference
¢)[0 Personal [copy given to: 1)[] applicant  2)[] applicant’s representative]

Exhibit shown or demonstration conducted: d)[] Yes  e)[X] No.
If Yes, brief description:

Claim(s) discussed: those pending.
Identification of prior art discussed: none.

Agreement with respect to the claims f)[_] was reached. g)[X] was not reached. h)[] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: See Continuation Sheet.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS
INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

/Rosanne Kosson/
Primary Examiner, Art Unit 1652

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20110609
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

Itis the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Continuation Sheet (PTOL-413) Application No. 12/407,687

Continuation of Substance of Interview including description of the general nature of what was agreed to if an
agreement was reached, or any other comments: The restriction requirement Office actions were discussed.
Applicants were advised that a second Office action was sent because Applicants submitted a new claim set in
response to the first Office action. The term "vacated" was discussed. Examiner explained that vacated means
replaced completely. Vacated has to do with the way that Office actions in a case are counted in sequence by the
Patent Office (if one action replaces another, the net is one Office action, not two, in the case). Applicants inquired as
to whether or not the first restriction was still in force with respect to the different groups of canceled claims. If these
canceled inventions were filed in divisional applications, could an ODP rejection be made? Examiner replied that the
first restriction has not been withdrawn. Should the canceled claims be added back, they would be withdrawn.
Applicants stated that they might file a much larger amended claim set, to include all of the canceled claims, so that
these claims can be withdrawn. The larger claim set, Applicants feel, would give them better protection against ODP
rejections. Applicants plan to file their response soon .
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UNITED STATES PATENT AND TRADEMARK OFFICE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
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WWW.USpto.gov

UNITED STATES DEPARTMENT OF COMMERCE

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO.
12/407,687 03/19/2009 Kirk E. APT 2715.0030000/JUK/SAS 7806
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Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)

177



Application No. Applicant(s)

12/407,687 APT ET AL.
Office Action Summary Examiner AriUnit

ROSANNE KOSSON 1652

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 21 April 2011.

a)[] This action is FINAL. 2b)[] This action is non-final.

3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 2183.

Disposition of Claims

4K Claim(s) 51-65 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s) _____is/are allowed.
6)[] Claim(s) _____is/are rejected.
7)0 Claim(s) ____is/are objected to.
8)X] Claim(s) 51-65 are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on ______is/are: a)["] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[] Some * ¢)[T] None of:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____
3.1 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) D Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application

Paper No(s)/Mail Date _ 6) L] other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20110429
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Application/Control Number: 12/407,687 Page 2

Art Unit: 1652

DETAILED ACTION

Election/Restrictions

Applicant's Response to the Office action of March 21, 2011 has been received and

entered. The previous claim set has been canceled and replaced with a new claim set. As a

result, the Office action of March 21, 2011 is vacated and replaced with this Office action.

Should the instant claim set be replaced with another claim set, the restriction requirement will

be revised or modified accordingly.

Restriction to one of the following inventions is required under 35 U.S.C. 121:

1.

Claims 51-65, drawn to a food product comprising an oil comprising at least
about 70% triglycerides by weight, at least about 40% docosahexaenoic acid by
weight and less than about 5% heptadecanoic acid, classified in class 426,
subclass 601, and class 525, subclass 7.

Claims 51-57, drawn to a cosmetic product comprising an oil comprising at least
about 70% triglycerides by weight, at least about 40% docosahexaenoic acid by
weight and less than about 5% heptadecanoic acid, classified in class 424,
subclass 401, and class 525, subclass 7.

Claims 51-57, drawn to a pharmaceutical product comprising an oil comprising at
least about 70% triglycerides by weight, at least about 40% docosahexaenoic
acid by weight and less than about 5% heptadecanoic acid, classified in class

514, subclass 558, and class 525, subclass 7.

The inventions are distinct, each from the other because of the following reasons:

Inventions 1 — 3 are unrelated. Inventions are unrelated if it can be shown that they are

not disclosed as capable of use together and they have different designs, modes of operation,
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Application/Control Number: 12/407,687 Page 3
Art Unit: 1652

and effects (MPEP § 802.01 and § 806.06). In the instant case, the different inventions are
each drawn to different compositions. Each composition has a different structure, different

components, different biological and chemical properties, a different function and a different
effect. Group 1 is a food, Group 2 is a cosmetic, Group 3 is a pharmaceutical composition.

Therefore, these inventions are patentably distinct.

Claims 51, 53 and 54 link(s) inventions 1 — 3. The restriction requirement among the
linked inventions is subject to the nonallowance of the linking claim(s). Upon the indication of
allowability of the linking claim(s), the restriction requirement as to the linked inventions shall be
withdrawn and any claim(s) depending from or otherwise requiring all the limitations of the
allowable linking claim(s) will be rejoined and fully examined for patentability in accordance with
37 CFR 1.104. Claims that require all the limitations of an allowable linking claim will be
entered as a matter of right if the amendment is presented prior to final rejection or allowance,
whichever is earlier. Amendments submitted after final rejection are governed by 37 CFR 1.116;
amendments submitted after allowance are governed by 37 CFR 1.312.

Applicant(s) are advised that if any claim presented in a continuation or divisional
application is anticipated by, or includes all the limitations of, the allowable linking claim, such
claim may be subject to provisional statutory and/or nonstatutory double patenting rejections
over the claims of the instant application. Where a restriction requirement is withdrawn, the
provisions of 35 U.S.C. 121 are no longer applicable. In re Ziegler, 443 F.2d 1211, 1215, 170
USPQ 129, 131-32 (CCPA 1971). See also MPEP § 804.01.

Restriction for examination purposes as indicated is proper because all these inventions
listed in this action are independent or distinct for the reasons given above and there would be a
serious search and examination burden if restriction were not required because one or more of

the following reasons apply:
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Application/Control Number: 12/407,687 Page 4
Art Unit: 1652

(a) the inventions have acquired a separate status in the art in view of their different

classification;

(b) the inventions have acquired a separate status in the art due to their recognized

divergent subject matter;

(c) the inventions require a different field of search (for example, searching different

classes/subclasses or electronic resources, or employing different search queries);

(d) the prior art applicable to one invention would not likely be applicable to another

invention;

(e) the inventions are likely to raise different non-prior art issues under 35 U.S.C. 101

and/or 35 U.S.C. 112, first paragraph.

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a invention to be examined even though the requirement may be
traversed (37 CFR 1.143) and (ii) identification of the claims encompassing the elected
invention.

The election of an invention may be made with or without traverse. To reserve aright to
petition, the election must be made with traverse. If the reply does not distinctly and specifically
point out supposed errors in the restriction requirement, the election shall be treated as an
election without traverse. Traversal must be presented at the time of election in order to be
considered timely. Failure to timely traverse the requirement will result in the loss of right to
petition under 37 CFR 1.144. If claims are added after the election, applicant must indicate
which of these claims are readable on the elected invention.

If claims are added after the election, applicant must indicate which of these claims are
readable upon the elected invention.

Should applicant traverse on the ground that the inventions are not patentably distinct,
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Application/Control Number: 12/407,687 Page 5
Art Unit: 1652

applicant should submit evidence or identify such evidence now of record showing the
inventions to be obvious variants or clearly admit on the record that this is the case. In either
instance, if the examiner finds one of the inventions unpatentable over the prior art, the

evidence or admission may be used in a rejection under 35 U.S.C. 103(a) of the other invention.

This application contains claims directed to the following patentably distinct species.

A) Whichever Group is elected, in claim 55, Applicant must elect the two positions in the
triglyceride that are esterified.

B) If Group 1 is elected, the combination of claims 58-65 recites 14 different species. Each
species is a different type of food. Applicants must elect one type of food listed in the claims. If
Applicant elects a combination (see, e.g., claims 60 and 65), Applicant must indicate the exact
number of food types in the combination and the exact identity of each item in the combination
(e.g., a domestic animal feed and a livestock feed in claim 65).

The species are independent or distinct because each species has a different structure,
different biological and chemical properties and a different function and effect. In addition, these
species are not obvious variants of each other based on the current record.

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or a single
grouping of patentably indistinct species, in (A) — (B) above for prosecution on the merits to
which the claims shall be restricted if no generic claim is finally held to be allowable. Currently,
claim 57 is generic.

There is a search and/or examination burden for the patentably distinct species as set
forth above because at least the following reason(s) apply:

(a) the inventions have acquired a separate status in the art in view of their different

classification;
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Art Unit: 1652

(b) the inventions have acquired a separate status in the art due to their recognized

divergent subject matter;

(c) the inventions require a different field of search (for example, searching different

classes/subclasses or electronic resources, or employing different search queries);

(d) the prior art applicable to one invention would not likely be applicable to another

invention;

(e) the inventions are likely to raise different non-prior art issues under 35 U.S.C. 101

and/or 35 U.S.C. 112, first paragraph.

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a species or a grouping of patentably indistinct species to be
examined even though the requirement may be traversed (37 CFR 1.143) and (ii)
identification of the claims encompassing the elected species or grouping of patentably
indistinct species, including any claims subsequently added. An argument that a claim is
allowable or that all claims are generic is considered nonresponsive unless accompanied by an
election.

The election may be made with or without traverse. To preserve a right to petition, the
election must be made with traverse. If the reply does not distinctly and specifically point out
supposed errors in the election of species requirement, the election shall be treated as an
election without traverse. Traversal must be presented at the time of election in order to be
considered timely. Failure to timely traverse the requirement will result in the loss of right to
petition under 37 CFR 1.144. If claims are added after the election, applicant must indicate
which of these claims are readable on the elected species or grouping of patentably indistinct

species.

183



Application/Control Number: 12/407,687 Page 7
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Should applicant traverse on the ground that the species, or groupings of patentably
indistinct species from which election is required, are not patentably distinct, applicant should
submit evidence or identify such evidence now of record showing them to be obvious variants or
clearly admit on the record that this is the case. In either instance, if the examiner finds one of
the species unpatentable over the prior art, the evidence or admission may be used in a
rejection under 35 U.S.C. 103(a) of the other species.

Upon the allowance of a generic claim, applicant will be entitled to consideration of
claims to additional species which depend from or otherwise require all the limitations of an
allowable generic claim as provided by 37 CFR 1.141.

Applicant is reminded that upon the cancellation of claims to a non-elected invention, the
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the
currently named inventors is no longer an inventor of at least one claim remaining in the
application. Any amendment of inventorship must be accompanied by a request under 37 CFR
1.48(b) and by the fee required under 37 CFR 1.17(i).

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to ROSANNE KOSSON whose telephone number is (571)272-2923. The
examiner can normally be reached on Mon., Thurs., Fri., 8:30-6:00, Tues., 8:30-2:00, Wed. off.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Robert B. Mondesi, can be reached on 571-272-0956. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR
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system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
/Rosanne Kosson/

Primary Examiner, Art Unit 1652
2011-04-29
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: 7806

APT et al. Art Unit: 1652

Appl. No.: 12/407,687 Examiner: KOSSON, Rosanne

Filed: March 19,2009 Atty. Docket: 2715.0030000/JUK/SAS/KPQ

For: Thraustochytrids, Fatty Acid
Compositions, and Methods of
Making and Uses Thereof

Reply to Restriction Requirement and
Preliminary Amendment Under 37 C.F.R. § 1.115

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Sir:

In reply to the Office Action dated March 21, 2011, requesting an election of one
invention to prosecute in the above-referenced patent application, Applicants hereby
provisionally elect to prosecute the invention of Group 25, represented by claims 51-56
submitted herewith in a Preliminary Amendment under 37 C.F.R. § 1.115. This election

is made without prejudice to or disclaimer of the other claims or inventions disclosed.

This election is made without traverse. Reconsideration and withdrawal of the
Restriction Requirement, and consideration and allowance of all pending claims, are

respectfully requested.
Amendments to the Claims begin on page 2.
Remarks begin on page 4.

It is not believed that extensions of time are required, beyond those that may
otherwise be provided for in accompanying documents. However, if additional
extensions of time are necessary to prevent abandonment of this application, then such
extensions of time are hereby petitioned under 37 C.F.R. § 1.136(a), and any fees
required therefor are hereby authorized to be charged to our Deposit Account No.

19-0036.
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i APT et al.
Appl. No. 12/407,687

Amendment to the Claims

L. — 50. (canceled)

51. (new) A microbial oil comprising a triglyceride fraction of at least about 70% by
weight, wherein the docosahexaenoic acid content of the triglyceride fraction is at
least about 50% by weight, wherein the docosapentaenoic acid n-6 content of the
triglyceride fraction is from about 0.5% by weight to about 6% by weight, and

wherein the oil comprises about 5% by weight or less of heptadecanoic acid.

52. (new) The microbial oil of claim 51, further comprising an arachidonic acid

content of the triglyceride fraction of about 1.5% or less by weight.

53.  (new) A microbial oil comprising a triglyceride fraction of at least about 70% by
weight, wherein the docosahexaenoic acid content of the triglyceride fraction is at
least about 40% by weight, wherein the docosapentaenoic acid n-6 content of the
triglyceride fraction is from at least about 0.5% by weight to about 6% by weight,
wherein the ratio of docosahexaenoic acid to docosapentaenoic acid n-6 is greater
than about 6:1, and wherein the oil comprises about 5% by weight or less of

heptadecanoic acid.

54, (new) A microbial oil comprising a triglyceride fraction of at least about 70% by
weight, wherein the docosahexaenoic acid content of the triglyceride fraction is at
least about 60% by weight, and wherein the oil comprises about 5% by weight or

less of heptadecanoic acid.

55. (new) The microbial oil of any one of claims 51 to 54, wherein at least about
20% of the triglycerides in the triglyceride fraction contain docosahexaenoic acid
at two positions in the triglyceride selected from any two of the sn-1, sn-2, and

sn-3 positions.
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38.

59.

60.

61.

63.

64.
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(new) The microbial oil of any one of claims 51 to 54, wherein at least about 5%
of the triglycerides in the triglyceride fraction contain docosahexaenoic acid at all

three of the sn-1, sn-2, and s»-3 positions in the triglyceride.

(new) A food product, cosmetic, or pharmaceutical composition for animals or

humans, comprising the microbial oil of any one of claims 51 to 54.

(new) The food product of claim 57, wherein the food product is an infant

formula.

(new) The food product of claim 58, wherein the infant formula is suitable for

premature infants.

(new) The food product of claim 57, wherein the food product is milk, a

beverage, a therapeutic drink, a nutritional drink, or a combination thereof.

(new) The food product of claim 57, wherein the food product is an additive for

animal or human food.

(new) The food product of claim 57, wherein the food product is a nutritional

supplement.
{new} The food product of claim 57, wherein the food product is an animal feed.

(new) The animal feed of claim 63, wherein the animal feed is an aquaculture

feed.

(new) The animal feed of claimi 63, wherein the animal feed is a domestic
animal feed, a zoological animal feed, a work animal feed, a livestock feed, or a

combination thereof.
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Remarks

Upon entry of the foregoing amendments, claims 51-65 are pending in the
application, with claims 51, 53, and 54 being the independent claims. Claims 1-50 are
sought to be canceled without prejudice to or disclaimer of the subject matter therein.
Applicants reserve the right to pursue any of the canceled subject matter. New claims
51-65 are sought to be added. Support for these new claims can be found, for example,
in the original claims as filed. These changes are believed to introduce no new matter,

and their entry is respectfully requested.

Conclusion
Prompt and favorable consideration of this Reply to Restriction Requirement and

Preliminary Amendment is respectfully requested. Applicants believe the present
application is in condition for allowance. If the Examiner believes, for any reason, that
personal communication will expedite prosecution of this application, the Examiner is
invited to telephone the undersigned at the number provided.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

/Katrina Quach/

Katrina Quach

Attorney for Applicants

Registration No. 51,063
Date:  Awril 21,2011

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600

1348931.1
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12/407,687 APT ET AL.
Office Action Summary Examiner AriUnit

Rosanne Kosson 1652

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 22 June 2009.

a)[] This action is FINAL. 2b)[] This action is non-final.

3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 2183.

Disposition of Claims

4K Claim(s) 1-50 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s) _____is/are allowed.
6)[] Claim(s) _____is/are rejected.
7)O Claim(s) is/are objected to.
8)X] Claim(s) 1-50 are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on ______is/are: a)["] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[] Some * ¢)[T] None of:
1.[] Certified copies of the priority documents have been received.
2] Certified copies of the priority documents have been received in Application No.
3.1 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) D Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application

Paper No(s)/Mail Date _ 6) L] other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20100105
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Application/Control Number: 12/407,687 Page 2

Art Unit: 1652

DETAILED ACTION

Election/Restrictions

Restriction to one of the following inventions is required under 35 U.S.C. 121:

1.

7-12.

Claims 1-6, 10 and 14-18, drawn to the Thraustochytriida microorganism of
ATCC Accession No. PTA-9695 or a derivative thereof, classified in class 435,
subclass 257.1.

Claims 7, 10 and 14-18, drawn to the Thraustochytriida microorganism of ATCC
Accession No. PTA-9696, classified in class 435, subclass 257.1.

Claims 8, 10 and 14-18, drawn to the Thraustochytriida microorganism of ATCC
Accession No. PTA-9697, classified in class 435, subclass 257.1.

Claims 9, 10 and 14-18, drawn to the Thraustochytriida microorganism of ATCC
Accession No. PTA-9698, classified in class 435, subclass 257.1.

Claims 10 and 14-18, drawn one or more mixtures of Thraustochytriidae
microorganisms of ATCC Accession Nos. PTA-9695, 9696, 9697 and/or 9698,
classified in class 435, subclass 257.1. If this Group is elected, Applicant must
indicate how many mixtures are in the elected invention and the exact identity of
each organism in each mixture.

Claims 11-16, drawn to a thraustochytrid biomass comprising at least about 50%
fatty acids by weight and at least about 25% docosahexaenoic acid by weight,
classified in class 435, subclass 257.1.

Claims 19, drawn to a food product comprising an organism or a mixture of
organisms, classified in class 426, subclass 61. In Group 7, the organism is the

Thraustochytriida microorganism of ATCC Accession No. PTA-9695 or a
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13-18.

19-24.

derivative thereof; in Group 8, the organism is the Thraustochytriida
microorganism of ATCC Accession No. PTA-9696, etc. In Group 11, the food
product comprises the mixture of organisms. If this Group is elected, Applicant
must indicate how many mixtures are in the elected invention and the exact
identity of each organism in each mixture. In Group 12, the food product
comprises the thraustochytrid biomass.

Claims 19, drawn to a cosmetic product comprising an organism or a mixture of
organisms, classified in class 424, subclass 401. In Group 13, the organism is
the Thraustochytriida microorganism of ATCC Accession No. PTA-9695 or a
derivative thereof; in Group 14, the organism is the Thraustochytriida
microorganism of ATCC Accession No. PTA-9696, etc. In Group 17, the
cosmetic product comprises the mixture of organisms. If this Group is elected,
Applicant must indicate how many mixtures are in the elected invention and the
exact identity of each organism in each mixture. In Group 18, the cosmetic
product comprises the thraustochytrid biomass.

Claims 19, drawn to a pharmaceutical product comprising an organism or a
mixture of organisms, classified in class 424, subclass 93.7. In Group 19, the
organism is the Thraustochyitriida microorganism of ATCC Accession No. PTA-
9695 or a derivative thereof; in Group 20, the organism is the Thraustochyitriida
microorganism of ATCC Accession No. PTA-9696, etc. In Group 23, the
pharmaceutical product comprises the mixture of organisms. If this Group is
elected, Applicant must indicate how many mixtures are in the elected invention
and the exact identity of each organism in each mixture. In Group 24, the

pharmaceutical product comprises the thraustochytrid biomass.
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25.

26.

27.

28.

29-33.

34.

Claims 20-26, drawn to an oil comprising at least about 70% triglycerides by
weight and at least about 40% docosahexaenoic acid by weight, classified in
class 525, subclass 7.

Claims 27-35, drawn to food product or an infant formula containing an oil
comprising at least about 70% triglycerides by weight and at least about 40%
docosahexaenoic acid by weight, classified in class 426, subclass 601.

Claims 27, drawn to a cosmetic product containing an oil comprising at least
about 70% triglycerides by weight and at least about 40% docosahexaenoic acid
by weight, classified in class 424, subclass 401.

Claims 27, drawn to a pharmaceutical product containing an oil comprising at
least about 70% triglycerides by weight and at least about 40% docosahexaenoic
acid by weight, classified in class 514, subclass 1.

Claims 36-45, drawn to a method of making an oil comprising omega-3 fatty
acids by culturing a microorganism and extracting the oil from the biomass from
the culture, classified in class 435, subclass 134. In Group 29, the organism is
the Thraustochytriida microorganism of ATCC Accession No. PTA-9695 or a
derivative thereof; in Group 30, the organism is the Thraustochytriida
microorganism of ATCC Accession No. PTA-9696, etc. In Group 33, the
organism is the mixture of organisms. If this Group is elected, Applicant must
indicate how many mixtures are in the elected invention and the exact identity of
each organism in each mixture.

Claims 41-45, drawn to a method of making an oil comprising omega-3 fatty
acids by extracting the oil from a thraustochytrid biomass comprising at least

about 50% fatty acids by weight and at least about 25% docosahexaenoic acid
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35-40.

41-53.

by weight, classified in class 210, subclass 634.

Claim 46, drawn to an oil containing omega-3 fatty acids made by a
microorganism, classified in class 525, subclass 7. In Group 35, the organism is
the Thraustochytriida microorganism of ATCC Accession No. PTA-9695 or a
derivative thereof; in Group 36, the organism is the Thraustochytriida
microorganism of ATCC Accession No. PTA-9696, etc. In Group 39, the
organism is the mixture of organisms. If this Group is elected, Applicant must
indicate how many mixtures are in the elected invention and the exact identity of
each organism in each mixture. In Group 40, the organism is part of a
thraustochytrid biomass comprising at least about 50% fatty acids by weight and
at least about 25% docosahexaenoic acid by weight.

Claim 47, drawn to the use of one microorganism or of a mixture of
microorganisms or of a biomass or of an oil for making a medicament, the
medicament having the intended use of treating inflammation or a condition
related to inflammation, classified in class 435, subclass 134. In Group 41, the
organism is the Thraustochytriida microorganism of ATCC Accession No. PTA-
9695 or a derivative thereof; in Group 42, the organism is the Thraustochytriida
microorganism of ATCC Accession No. PTA-9696, etc. In Group 45, the
organism is the mixture of organisms. If this Group is elected, Applicant must
indicate how many mixtures are in the elected invention and the exact identity of
each organism in each mixture. In Group 46, the organism is part of a
thraustochytrid biomass comprising at least about 50% fatty acids by weight and
at least about 25% docosahexaenoic acid by weight. In Groups 47-52, one oil is

used to make the medicament. In Group 47, the organism that makes the oil is
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54-66.

the Thraustochytriida microorganism of ATCC Accession No. PTA-9695 or a
derivative thereof; in Group 48, the organism that makes the oil is the
Thraustochytriida microorganism of ATCC Accession No. PTA-9696, etc. In
Group 51, the organism is the mixture of organisms. If this Group is elected,
Applicant must indicate how many mixtures are in the elected invention and the
exact identity of each organism in each mixture. In Group 52, the organism is
part of a thraustochytrid biomass comprising at least about 50% fatty acids by
weight and at least about 25% docosahexaenoic acid by weight. In Group 53,
the oil is an oil comprising at least about 70% triglycerides by weight and at least
about 40% docosahexaenoic acid by weight.

Claims 48-50, drawn to the use of one microorganism or of a mixture of
microorganisms or of a biomass or of an oil for treating inflammation or a
condition related to inflammation, classified in class 514, subclass 1. In Group
54, the organism is the Thraustochytriida microorganism of ATCC Accession No.
PTA-9695 or a derivative thereof; in Group 55, the organism is the
Thraustochytriida microorganism of ATCC Accession No. PTA-9696, etc. In
Group 58, the organism is the mixture of organisms. If this Group is elected,
Applicant must indicate how many mixtures are in the elected invention and the
exact identity of each organism in each mixture. In Group 59, the organism is
part of a thraustochytrid biomass comprising at least about 50% fatty acids by
weight and at least about 25% docosahexaenoic acid by weight. In Groups 60-
65, one oil is used to make the medicament. In Group 60, the organism that
makes the oil is the Thraustochytriida microorganism of ATCC Accession No.

PTA-9695 or a derivative thereof; in Group 61, the organism that makes the oil is
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the Thraustochytriida microorganism of ATCC Accession No. PTA-9696, etc. In
Group 64, the organism is the mixture of organisms. If this Group is elected,
Applicant must indicate how many mixtures are in the elected invention and the
exact identity of each organism in each mixture. In Group 65, the organism is
part of a thraustochytrid biomass comprising at least about 50% fatty acids by
weight and at least about 25% docosahexaenoic acid by weight. In Group 66,
the oil is an oil comprising at least about 70% triglycerides by weight and at least
about 40% docosahexaenoic acid by weight.

The inventions are distinct, each from the other because of the following reasons:

Inventions 1 — 28 and 35-40 are unrelated. Inventions are unrelated if it can be shown
that they are not disclosed as capable of use together and they have different designs, modes
of operation, and effects (MPEP § 802.01 and § 806.06). In the instant case, the different
inventions are each drawn to different compositions. Each composition has a different
structure, different components, different biological and chemical properties, a different function
and a different effect. For example, Groups 1-5 are drawn to different microorgansisms or
mixtures of microorganisms. Group 6 is drawn to a biomass, a mixture of one or
microorganisms and a variety of lipids. Groups 7-12 and 26 are drawn to different food
products, each with a different microbial make-up and different lipid components. Groups 13-18
and 27 are drawn to different cosmetic products, each with a different microbial make-up and
different lipid components. Groups 19-24 and 28 are drawn to different pharmaceutical
products, each with a different microbial make-up and different lipid components. Group 25 is
drawn to an oil, a neutraceutical. Groups 35-40 are drawn to different oils. Therefore, these
inventions are patentably distinct.

Inventions 25 and each of 26 — 28 are related as subcombination and combination.
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Inventions in this relationship are distinct if it can be shown that (1) the combination as claimed
does not require the particulars of the subcombination as claimed for patentability, and (2) that
the subcombination has utility by itself or in other combinations (MPEP § 806.05(c)). In the
instant case, the combination as claimed does not require the particulars of the subcombination
as claimed because each of these inventions is a different product- Group 26 is a new food;
Group 27 is a new cosmetic; Group 28 is a new pharmaceutical product. The subcombination
has separate utility such as a neutraceutical that may be formulated on its own, e.g., as a soft
gel, a syrup, an elixir or an emulsion.

The examiner has required restriction between combination and subcombination
inventions. Where applicant elects a subcombination, and claims thereto are subsequently
found allowable, any claim(s) depending from or otherwise requiring all the limitations of the
allowable subcombination will be examined for patentability in accordance with 37 CFR 1.104.
See MPEP § 821.04(a). Applicant is advised that if any claim presented in a continuation or
divisional application is anticipated by, or includes all the limitations of, a claim that is allowable
in the present application, such claim may be subject to provisional statutory and/or
nonstatutory double patenting rejections over the claims of the instant application.

Inventions 29 — 34 and 41-66 are unrelated. Inventions are unrelated if it can be shown
that they are not disclosed as capable of use together and they have different designs, modes
of operation, and effects (MPEP § 802.01 and § 806.06). In the instant case, the different
inventions are each drawn to a different method, each of which has different steps and different
reagents, and a different function and a different effect. Each method uses a different
microorganism or a different mixture or microorganisms, each of which grows differently and
makes different products. Not all the methods require culturing one or more microorganisms

(e.g., Group 34). Groups 29-34 are different methods of making an oil. Groups 41-53 are
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different methods of making a medicament. Groups 54-66 are different methods of treating
inflammation. Therefore, these inventions are patentably distinct.

Invention 1 and inventions 29, 41 and 54 are related as product and process of use.
The inventions can be shown to be distinct if either or both of the following can be shown: (1)
the process for using the product as claimed can be practiced with another materially different
product or (2) the product as claimed can be used in a materially different process of using that
product. See MPEP § 806.05(h). In the instant case the microorganism of Group 1 can be used
in each of the three methods, to make an oil (the oil having use also as a nutritional supplement
or a cosmetic supplement for humans or as a storage product for the organism that makes it), to
make a medicament or to treat inflammation. Therefore, these inventions are patentably
distinct. This relationship applies to inventions 2 and 30, 42 and 55; inventions 3 and 31, 43
and 56; inventions 4 and 32, 44 and 57; inventions 5 and 33, 45 and 58; and inventions 6 and
34, 46 and 59.

Invention 1 is not used in or required for inventions 30-34, 42-53 or 55-66. Therefore,
these inventions are patentably distinct. This relationship applies to inventions 2 and 29, 31-34,
41, 43-53 and 56-66; inventions 3 and 29, 30, 32-34, 41, 42, 44-53, 54, 55 and 57-66;
inventions 4 and 29, 30, 31, 33, 34, 41-43, 45-53, 54-56 and 58-66; inventions 5 and 29-32, 34,
41-44, 46-53, 54-57 and 59-66; and inventions 6 and 29-33; 41-45, 47-53, 54-58 and 60-66.

Invention 35 and inventions 47 and 60 are related as product and process of use. The
inventions can be shown to be distinct if either or both of the following can be shown: (1) the
process for using the product as claimed can be practiced with another materially different
product or (2) the product as claimed can be used in a materially different process of using that
product. See MPEP § 806.05(h). In the instant case the oil of Group 35 can be used on its own

(the oil having use also as a nutritional supplement or a cosmetic supplement for humans or as
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a storage product for the organism that makes it) or in each of the methods, to make a
medicament or to treat inflammation. Invention 29 and invention 35 are related as process of
making and product made. The inventions are distinct if either or both of the following can be
shown: (1) that the process as claimed can be used to make another and materially different
product or (2) that the product as claimed can be made by another and materially different
process (MPEP § 806.05(f)). In the instant case process can be used to make a different
product, a culture of the microalga, which can be used as food for fish or other marine animals
or formulated into single cell protein, which can be used as food for humans. Therefore, these
inventions are patentably distinct. This relationship applies to inventions 36 and 30, 48 and 61;
inventions 37 and 31, 49 and 62; inventions 38 and 32, 50 and 63; inventions 39 and 33, 51 and
64; and inventions 40 and 34, 52 and 65; and inventions 25 and 53 and 66.

Invention 35 is not used in or required for inventions 30-34, 41-46, 48-53, 54-59 and 61-
66. Therefore, these inventions are patentably distinct. This relationship applies to inventions
36 and 29, 31-34, 41-47, 49-53, 54-60 and 62-66; inventions 37 and 29, 30, 32-34, 41-48, 50-
53, 54-61 and 63-66; inventions 38 and 29, 30, 31, 33, 34, 41-49, 54-62 and 64-66; inventions
39 and 29-32, 34, 41-50, 52-53, 54-63 and 65-66; inventions 40 and 29-33; 41-51, 53, 54-64
and 66; and inventions 25 and 41-52 and 54-65.

Restriction for examination purposes as indicated is proper because all these inventions
listed in this action are independent or distinct for the reasons given above and there would be a
serious search and examination burden if restriction were not required because one or more of
the following reasons apply:

(a) the inventions have acquired a separate status in the art in view of their different

classification;

(b) the inventions have acquired a separate status in the art due to their recognized
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divergent subject matter;

(c) the inventions require a different field of search (for example, searching different

classes/subclasses or electronic resources, or employing different search queries);

(d) the prior art applicable to one invention would not likely be applicable to another

invention;

(e) the inventions are likely to raise different non-prior art issues under 35 U.S.C. 101

and/or 35 U.S.C. 112, first paragraph.

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a invention to be examined even though the requirement may be
traversed (37 CFR 1.143) and (ii) identification of the claims encompassing the elected
invention.

The election of an invention may be made with or without traverse. To reserve a right to
petition, the election must be made with traverse. If the reply does not distinctly and specifically
point out supposed errors in the restriction requirement, the election shall be treated as an
election without traverse. Traversal must be presented at the time of election in order to be
considered timely. Failure to timely traverse the requirement will result in the loss of right to
petition under 37 CFR 1.144. If claims are added after the election, applicant must indicate
which of these claims are readable on the elected invention.

If claims are added after the election, applicant must indicate which of these claims are
readable upon the elected invention.

Should applicant traverse on the ground that the inventions are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing the
inventions to be obvious variants or clearly admit on the record that this is the case. In either

instance, if the examiner finds one of the inventions unpatentable over the prior art, the
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evidence or admission may be used in a rejection under 35 U.S.C. 103(a) of the other invention.

This application contains claims directed to the following patentably distinct species. If
Applicant elects one of the food products of one of Groups 7-12, Applicant must elect one
species as the type of food- an infant formula (claims 28-32) or a food for aquaculture (claim 34)
or an animal food (claims 31, 33 and 35). The species are independent or distinct because
claims to the different species recite the mutually exclusive characteristics of such species. In
addition, these species are not obvious variants of each other based on the current record.
Each type of food has a different structure and is given to a different animal to eat or drink.
Claims 28-35 will be examined or withdrawn in accordance with the species election.

If Applicant elects one of the methods of one of Groups 29-34, Applicant must elect
either the hexane extraction method of claim 42 or the solvent-free extraction method of claim
43. These are different steps that use different reagents and have different effects. The
species are independent or distinct because claims to the different species recite the mutually
exclusive characteristics of such species. In addition, these species are not obvious variants of
each other based on the current record.

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for
prosecution on the merits to which the claims shall be restricted if no generic claim is finally held
to be allowable. Currently, claims 27 and 41 are generic.

There is an examination and search burden for these patentably distinct species due to
their mutually exclusive characteristics. The species require a different field of search (e.g.,
searching different classes/subclasses or electronic resources, or employing different search
queries); and/or the prior art applicable to one species would not likely be applicable to another

species; and/or the species are likely to raise different non-prior art issues under 35 U.S.C. 101
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and/or 35 U.S.C. 112, first paragraph.

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a species to be examined even though the requirement may be
traversed (37 CFR 1.143) and (ii) identification of the claims encompassing the elected
species, including any claims subsequently added. An argument that a claim is allowable or
that all claims are generic is considered nonresponsive unless accompanied by an election.

The election of the species may be made with or without traverse. To preserve a right to
petition, the election must be made with traverse. If the reply does not distinctly and specifically
point out supposed errors in the election of species requirement, the election shall be treated as
an election without traverse. Traversal must be presented at the time of election in order to be
considered timely. Failure to timely traverse the requirement will result in the loss of right to
petition under 37 CFR 1.144. If claims are added after the election, applicant must indicate
which of these claims are readable on the elected species.

Should applicant traverse on the ground that the species are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing the species
to be obvious variants or clearly admit on the record that this is the case. In either instance, if
the examiner finds one of the species unpatentable over the prior art, the evidence or admission
may be used in a rejection under 35 U.S.C. 103(a) of the other species.

Upon the allowance of a generic claim, applicant will be entitled to consideration of
claims to additional species which depend from or otherwise require all the limitations of an
allowable generic claim as provided by 37 CFR 1.141.

Applicant is reminded that upon the cancellation of claims to a non-elected invention, the
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the

currently named inventors is no longer an inventor of at least one claim remaining in the
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application. Any amendment of inventorship must be accompanied by a request under 37 CFR
1.48(b) and by the fee required under 37 CFR 1.17(i).

The examiner has required restriction between product and process claims. Where
applicant elects claims directed to the product, and the product claims are subsequently found
allowable, withdrawn process claims that depend from or otherwise require all the limitations of
the allowable product claim will be considered for rejoinder. All claims directed to a nonelected
process invention must require all the limitations of an allowable product claim for that process
invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the product claims and
the rejoined process claims will be withdrawn, and the rejoined process claims will be fully
examined for patentability in accordance with 37 CFR 1.104. Thus, to be allowable, the rejoined
claims must meet all criteria for patentability including the requirements of 35 U.S.C. 101, 102,
103 and 112. Until all claims to the elected product are found allowable, an otherwise proper
restriction requirement between product claims and process claims may be maintained.
Withdrawn process claims that are not commensurate in scope with an allowable product claim
will not be rejoined. See MPEP § 821.04(b). Additionally, in order to retain the right to rejoinder
in accordance with the above policy, applicant is advised that the process claims should be
amended during prosecution to require the limitations of the product claims. Failure to do so
may result in a loss of the right to rejoinder. Further, note that the prohibition against double
patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirement is
withdrawn by the examiner before the patent issues. See MPEP § 804.01.

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to Rosanne Kosson whose telephone number is (571)272-2923. The

examiner can normally be reached on Mon., Thurs., Fri., 8:30-6:00, Tues., 8:30-2:00, Wed. off.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Andrew Wang, can be reached on 571-272-0811. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
/Rosanne Kosson/

Examiner, Art Unit 1652
2011-03-17
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NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTQO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
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publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.
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Electronic Business Center at 1-866-217-9197.
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1100 NEW YORK AVENUE, N.W. LM STA AR T
00000003666800
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Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
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Applicant(s)
Kirk E. APT, Ellicott City, MD;
Joseph W. Pfeifer Ill, Westminster, MD;
Jon Milton Hansen, Lexington, KY;
Paul Warren Behrens, Ellicott City, MD;
Ross Zirkle, Longmont, CO;
Tracey Lynn Stahl, Pasadena, MD;
Assignment For Published Patent Application
Martek Biosciences Corporation, Columbia, MD
Power of Attorney: The patent practitioners associated with Customer Number 26111

Domestic Priority data as claimed by applicant

Foreign Applications

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 04/16/2009

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/407,687

Projected Publication Date: 09/23/2010
Non-Publication Request: No

Early Publication Request: No
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Title

Thraustochytrids, Fatty Acid Compositions, and Methods of Making and Uses Thereof
Preliminary Class

435

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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WRITER’S DIRECT NUMBER:
(202) 772-8852
INTERNET ADDRESS:

SSCHALLE@SKGF.COM

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Mail Stop Missing Parts

Re:  U.S. Utility Patent Application
Appl. No. 12/407,687; Filed: March 19, 2009
For:  Thraustochytrids, Fatty Acid Compositions, and Methods of Making

and Uses Thereof
Inventors: APT et al.
Our Ref: 2715.0030000/JUK/SAS

Sir:

In reply to the “Notice to File Missing Parts of Non-Provisional Application,” dated April
21, 2009, Applicants transmit the following documents for appropriate action by the U.S. Patent
and Trademark Office:

L. Online Credit Card Payment Authorization for $5,994.00 to cover:

$1,090.00 Patent Application fee (including basic filing,

examination fees)

search and

$4,774.00  Excess claims fee
$ 130.00  Surcharge for late filing fee or Declaration
2. A copy of the original Declaration, executed by the inventors;

3. An executed Power of Attorney to Prosecute (PTO/SB/80); and
4. Statement Under 37 C.F.R. § 3.73(b).
The above-listed documents are filed electronically through EFS-Web.

Fee payment is provided through online credit card payment. The U.S. Patent and
Trademark Office is hereby authorized to charge any fee deficiency, or credit any overpayment,

Sierne, Kessler, Goldsiein & Fox pLlc. : 1100 New York Avenue, NW : Washington, DC 20005 : 202.371.2600 f 202.371.2540 :

wn.skal.c

215



Commissioner for Patents
June 22, 2009
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Fee payment is provided through online credit card payment. The U.S. Patent and
Trademark Office is hereby authorized to charge any fee deficiency, or credit any overpayment,
to our Deposit Account No. 19-0036. If extensions of time under 37 C.F.R. § 1.136 other than
those otherwise provided for herewith are required to prevent abandonment of the present patent
application, then such extensions of time are hereby petitioned, and any fees therefor are hereby
authorized to be charged to our Deposit Account No. 19-0036.

Respectfully submitted,
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
a\\\-ug

Scott A. Schaller
Attorney for Applicants
Registration No. 60,167

JUK/SAS/cs
Enclosures

995719_1.DOC

Sterne, Kessler, Goldstein & Fox riic. : 1100 New York Avenue, NW : Washington, DC 20005 : 202.371.2600 f 202.371.2540 : www.skgf.com
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Declaration for Patent Application

Atty. Docket No. 2715.0030000/JUK/SAS
As a below named inventor, I hereby declare that:
My residence, mailing address and citizenship are as stated below next to my name.

I believe I am an original, first and joint inventor of the subject matter that is claimed and for
which a patent is sought on the invention entitled Thraustochytrids, Fatty Acid Compositions,
and Methods of Making and Uses Thereof, the specification of which is attached hereto unless
the following box is checked:
X was filed on March 19, 2009;
as United States Application Number or PCT International Application Number
12/407.687; and '

was amended on (if applicable).

I hereby state that I have reviewed and understand the contents of the above identified
specification, including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose information that is material to patentability as defined in 37
CFR. § 1.56, including for continuation-in-part applications, material information which
became available between the filing date of the prior application and the national or PCT
international filing date of the continuation-in-part application.

Authorization to Permit Access to Application by Participating Offices

X If checked, the undersigned hereby grants the USPTO authority to provide the European
Patent Office (EPO), the Japan Patent Office (JPO), and any other intellectual property offices in
which a foreign application claiming priority to the above-identified application is filed access to
the above-identified patent application. See 37 CFR 1.14(c) and (h). This box should not be
checked if the applicant does not wish the EPO, JPO or other intellectual property office in
which a foreign application claiming priority to the above-identified application is filed to have
access to the application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the application-as-
filed with respect to: 1) the above-identified application, 2) any foreign application to which the
above-identified application claims priority under 35 USC 119(a)-(d) if a copy of the foreign
application that satisfies the certified copy requirement of 37 CFR 1.55 has been filed in the
above-identified US application, and 3) any U.S. application from which benefit is sought in the
above-identified application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date
of filing the Authorization to Permit Access to Application by Participating Offices.

-Page 1 of 4 -

217



Appl. No. 12/407,687
-Atty. Docket No. 2715.0030000/JUK/SAS

Claim of Foreign Priority Benefits

I hereby claim foreign priority benefits under 35 U.S.C. § 119(a)-(d) or (f) or § 365(b) of any
foreign application(s) for patent, inventor’s or plant breeder’s rights certificate(s), or § 365(a) of
any PCT international application, which designated at least one country other than the United
States of America, listed below, and have also identified below, by checking the box, any foreign
application for patent, inventor’s or plant breeder’s rights certificate(s), or any PCT international
application having a filing date before that of the application on which priority is claimed.

Prior Foreign Application |- Count Foreign Filing Date Priority Certified Copy Attached?
Number(s) Y (MM/DDIYYYY) Not Claimed YES NO
O O [
O ] L
O O [
[l O O
Send Correspondence to: Customer No. 26111
Direct Telephone Calls to: (202) 371-2600

I hereby declare that all statements made hereir of my own knowledge are true and that all
statements made on information and belief are:believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under 18 U.S.C. § 1001 and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

Full name of first Kitk E. APT
Inventor: . .
Signature of first .
Inventor: / ﬁ _ { &/ Date: ‘/Af)é 9
7 ; 7 7
Residence: Ellicott City, Maryland :
Citizenship: Us
o . 3874 Paul Mill Road
Mailing Address: Ellicott City, Maryland 21042

-Pame 7 nfd .
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Appl. No. 12/407,687
Atty. Docket No. 2715.0030000/JUK/SAS

Full name of second .
Tnventor: - J e{eph W,.-RF‘EIFER m
Signature of second % T pa(
oeetr M%a e
—
Residence: Vbéslrmnstvr Maryland U U
Citizenship: us
o . 776 Nadines Court
Mailing Address: Westminster, Maryland 21157
Full name of third Jon Milton HANSEN
Inventor: .
Signature of third
Inventor: Date:
Residence: Lexington, Kentucky
Citizenship: Us
ors ) 1184 Sheffield Place
Mailing Address: Lexington, Kentucky 40509
Full name of fourth Paul Warren BEHRENS
Inventor:
Signature of fourth
Inventor: Date;
Residence: Ellicott City, Maryland
Citizenship: Us
Mailing Address: 11413 Butterfruit Way

Ellicott City, Maryland 21042

-Pace I nfd.
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Appl. No. 12/407,687
Atty. Docket No. 2715.0030000/JUK/SAS

Full name of second .
T y Jo.seph W. PFEIFER III
Signature of second )
Inventor: . Date:
Residence: ‘Westminster, Maryland
Citizenship: Us

s . 776 Nadines Court
Mailing Address: Westminster, Maryland 21157
Full name of third : . -
I ) Jon Milton HANSEN .
Signature of third
Inventor: z‘/% %n///’\ Date: /;2?47 .5 '.M
Residence: /Lexington, Kentucky /
Citizenship: Us .

- ) 1184 Sheffield Place
Mailing Add’A oss: Lexington, Kentucky 40509
Full name of fourth ! -
Tnv : Paul Warren BEHRENS
Signature of fourth
Inventor: . . . Date:
Residence: Ellicott City, Maryland
Citizenship: USs

. o 11413 Butterfruit Way :
Mailing Address: Ellicott City, Maryland 21042

- Parns Aafd.
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Appl. No. 12/407,687

Atty. Docket No. 2715.0030000/JUK/SAS

Full name of second . 7000 1) W, PRRIFER IIT
Inventor: _
Signature of second
Inyentor: Date:
Residence: ‘Westminster, Maryland
Citizenship: UsS
L . 776 Nadines Court
Mailing Address: Westminster, Maryland 21157
Full name of third ‘Jon Milton HANSEN
Inventor: .
Signature of third
Inventor: ) Date;
Residence: Lexington, Kentucky
Citizenship: Us
s 1184 Sheffield Place
Mailing Address: Lexington, Kentucky 40509
Full name of fourth Paul Warren BEHRENS
Inventor: .
Signature of fourth ;
Inventor: \Pcu-& WWW Date: l//LE’[U?
Residence: Ellicott City, Maryland -
Citizenship: US
e . 11413 Butterfruit Way
Mailing Address: Ellicott City, Maryland 21042

~-Pace A nfd .
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Appl. No. 12/407,687

Atty. Docket No. 2715.0030000/JUK/SAS

Full name of fifth

Ross ZIRKLE

Inventor:
Signature of fifth ~
Inventor: /Z\/B?’ W(/ Dte: 0‘{/),8/.!&1
Residence: » Longmont, Colorado
Citizenship: Us _
. . 974 Wolf Creek Drive
Mailing Address: Longmont, Colorado 80501
Full name of sixth \
Tnventor: Tracey Lynn STAHL
Signature of sixth
Inventor: Date:
Residence: Pasadena, Maryland
Citizenship: Us
Mailing Address: 1016 Tennant Harbour

Pasadena, Maryland 21122

| 963243_1.DOC

- Page 4 of 4 -
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Appl. No. 12/407,687
Atty. Docket No. 2715.0030000/JUK/SAS

Full name of fifth

Ross ZIRKLE

Inventor:
Signature of fifth
Inventor: Date;
Residence: Longmont, Colorado
Citizenship: Us .

- . 974 Wolf Creek Drive
Mailing Address: Longmont, Colorado 80501
Full name of sixth :
Taventor: Tracey Lynn STAHL
Signature of sixth -
Inventor: 7/ /U'{;M%/ Date:_7/<4/0F
Residence: Pasadena, Maryland
Citizenship: Us
Mailing Address: 1016 Tennant Harbour

Pasadena, Maryland 21122

963243_1.D0OC

~Page 4 of 4 -
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PTO/SB/80 (11-08)

Approved for use through 11/30/2011. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of Information unless it displays a valid OMB control number.

[ POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attorney given in the application identified in the attached statement under
37 CFR 3.73(b).
| hereby appoint:
Practitioners associated with the Customer Number: 26111

OR
D Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Name Registration
Number

Name ﬁegistratlon
Number

{5
" as attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(b).

Please change the correspondence address for the application identified in the attached statement under 37 CFR '3.73(b) to:

26111

The address associated with Customer Number:

OR
Firm or
Individual Name
Address

City ‘ l State Zp

Country
Telephone I Email

Assignee Name and Address:

Martek Biosciences Corporation
6480 Dobbin Road

Columbia, MD 21045

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(b) may be completed by one of
the practitioners appointed in this form if the appointed practitioner is authorized to act on behalf of the assignee,
and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record

'J,‘-hLe i ual whose signature and title is supplied below is authorized to act on behalf of the assignee
Signature \ ) \( — Date b/g / o‘i
Name  |David M. Feitel Telephone 44 o_'74'o-o'os1
Tile Senior Vice President, General Counsel and Secretary

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is Tequired to oblain or refain a beneft by the public which is to file (and
by the USPTO to process) an ication. c°nﬁdenhallly is govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated 1o take 3 minutes
to complete, including gatheriitg, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
of ime you require to complets this form and/or suggestions for reducing this burden. should be sent to the Chief Information Officer,
ark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO Tms/ DRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

. If you need assistance In completing the form, call 1-800-PTO-9199 and select option 2.

962,657

224



PTO/SB/96 (04-09)

Approved for use through 05/31/2009. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b) Atty. Dkt No. 2715.0030000/JUK/SAS

Applicant/Patent Owner: Martek Biosciences Corporation
Application No./Patent No.: 12/407,687 Filed/Issue Date: March 19, 2009
Titled:

Thraustochytrids, Fatty Acid Compositions, and Methods of Making and Uses Thereof

Martek Biosciences Corporation ,a corporation
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.

states that it is:

1. @ the assignee of the entire right, title, and interest in;

2. D an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or
3. |:| the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:

A An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 022799 , Frame 0068 , or for which a
copy therefore is attached.

OR
B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).
As required by 37 CFR 3.73(b)(1)i), the documentary evidence of the chain of title from the original owner to the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

shdton, Sha 22,2009

Signature Date /
Scott A. Schaller, Reg. No. 60,167 Attorney
Printed or Typed Name Title

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

992735 If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Electronic Patent Application Fee Transmittal

Application Number:

12407687

Filing Date:

19-Mar-2009

Title of Invention:

Thraustochytrids, Fatty Acid Compositions, and Methods of Making and Uses

Thereof

First Named Inventor/Applicant Name:

Kirk E. APT

Filer:

Scott A. Schaller/Kim Perry

Attorney Docket Number: 2715.0030000/JUK/SAS
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Suz-s'l's(tsa)l in
Basic Filing:
Utility application filing 1011 1 330 330
Utility Search Fee 1111 1 540 540
Utility Examination Fee 1311 1 220 220
Pages:
Claims:
Claims in excess of 20 1202 42 52 2184
Independent claims in excess of 3 1201 10 220 2200
Multiple dependent claims 1203 1 390 390
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Description Fee Code Quantity Amount Sull)J-S'I';(tsa)l in
Miscellaneous-Filing:
Late filing fee for oath or declaration 1051 1 130 130
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 5994
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Electronic Acknowledgement Receipt

EFS ID: 5564859
Application Number: 12407687
International Application Number:
Confirmation Number: 7806

Title of Invention:

Thraustochytrids, Fatty Acid Compositions, and Methods of Making and Uses

Thereof
First Named Inventor/Applicant Name: Kirk E. APT
Customer Number: 26111

Filer:

Scott A. Schaller/Kim Perry

Filer Authorized By:

Scott A. Schaller

Attorney Docket Number: 2715.0030000/JUK/SAS
Receipt Date: 22-JUN-2009
Filing Date: 19-MAR-2009
Time Stamp: 19:57:40

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$5994

RAM confirmation Number

6658

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(if appl.)
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377337
1 27150030000.pdf yes 11
60a480cff68dbcaeb16b33b11c0b463ec5a
aa64
Multipart Description/PDF files in .zip description
Document Description Start End
Applicant Response to Pre-Exam Formalities Notice 1 2
Oath or Declaration filed 3 9
Power of Attorney 10 10
Assignee showing of ownership per 37 CFR 3.73(b). 1 1
Warnings:
Information:
40942
2 Fee Worksheet (PTO-875) fee-info.pdf no 2
78380d4afb5682013edb68b2ch89ac6d019
Warnings:
Information:
Total Files Size (in bytes):I 418279

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY.DOCKETNO/TITLE |
12/407,687 03/19/2009 Kirk E. APT 2715.0030000/TUK/SAS
CONFIRMATION NO. 7806
26111 FORMALITIES LETTER

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

100 NEW YORK AVENUE, W L

WASHINGTON, DC 20005
Date Mailed: 04/21/2009

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

* The statutory basic filing fee is missing.
Applicant must submit $330 to complete the basic filing fee for a non-small entity. If appropriate, applicant may
make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 CFR 1.27).

* The oath or declaration is missing.
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Application Number and Filing Date, is required.
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63

signed by all available joint inventors, or if no invenior is available by a party with sufficient proprietary interest,
is required.

The applicant needs to satisfy supplemental fees problems indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

« Additional claim fees of $4774 as a non-small entity, including any required multiple dependent claim fee, are
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

+ To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or
declaration) as set forth in 37 CFR 1.16(f) of $130 for a non-small entity, must be submitted with the missing
items identified in this notice.

SUMMARY OF FEES DUE:

Total additional fee(s) required for this application is $5994 for a non-small entity
+ $330 Statutory basic filing fee.
+ $130 Surcharge.
« The application search fee has not been paid. Applicant must submit $540 to complete the search fee.

page 1 of 2
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« The application examination fee has not been paid. Applicant must submit $220 to complete the examination
fee for a non-small entity.
« Total additional claim fee(s) for this application is $4774
+ $2200 for 10 independent claims over 3.
» $2184 for 42 total claims over 20.
+ $390 for multiple dependent claim surcharge.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF .html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/nfissha/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 2 of 2
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

Apff%};(éggON I 35115;1)1\1]SA?11‘E G%I;\TA?IBT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMS I IND CLAIMSl
T2/A07,687 031972000 1632 0.00 2715 0030000UK/SAS 50 3
CONFIRMATION NO. 7806
26111 FILING RECEIPT
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
1100 NEW YORK AVENUE, N.W. LML A I
00000003552369

WASHINGTON, DC 20005
Date Mailed: 04/21/2009

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)

Kirk E. APT, Ellicott City, MD;

Joseph W. Pfeifer Ill, Westminster, MD;

Jon Milton Hansen, Lexington, KY;

Paul Warren Behrens, Ellicott City, MD;

Ross Zirkle, Longmont, CO;

Tracey Lynn Stahl, Pasadena, MD;
Assignment For Published Patent Application

Martek Biosciences Corporation, Columbia, MD
Power of Attorney: None

Domestic Priority data as claimed by applicant

Foreign Applications

If Required, Foreign Filing License Granted: 04/16/2009

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/407,687

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No

Early Publication Request: No

page 1 of 3
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Title

Thraustochytrids, Fatty Acid Compositions, and Methods of Making and Uses Thereof
Preliminary Class

435

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
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No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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Sequence Listing was accepted.

See attached Validation Report.

If you need help call the Patent Electronic Business Center at (866)
217-9197 (toll free).

Reviewer: Durreshwar Anjum

Timestamp: [year=2009; month=4; day=14; hr=12; min=19; sec=3; ms=406; |
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Validated By CRFValidator v 1.0.3

Application No: 12407687 Version No: 1.0

Input Set:

Output Set:

Started: 2009-03-19 18:54:27.939
Finished: 2009-03-19 18:54:28.564

Elapsed: 0 hr(s) 0 min(s) 0 sec(s) 625 ms
Total Warnings: 5
Total Errors: 1

No. of SeqlIDs Defined:

5
Actual SeqID Count: 5

Error code Error Description

E 287 Invalid WIPO ST.2 date format; Use (YYYY-MM-DD) in <141>
W 402 Undefined organism found in <213> in SEQ ID (1)

w402 Undefined organism found in <213> in SEQ ID (2)

w402 Undefined organism found in <213> in SEQ ID (3)

w402 Undefined organism found in <213> in SEQ ID (4)

w402 Undefined organism found in <213> in SEQ ID (5)
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<110> Apt,
Pfei
Hans
Behr
zirk
Stah

<120>

Kirk
fer III,
en,
ens,

le, Ross

SEQUENCE LISTING

Joseph W.
Jon Milton

Paul Warren

1, Tracey Lynn

Thraustochytrids,

Making and Uses Thereof

<130>

<140>
<141>

1240

2009

<160> 5

<170>

<210> 1

<211> 1713

<212> DNA

<213> Schi

<400> 1
acctggttga

agtataaaca

tgatagtgta

ttcgagtggyg

gtgattcatyg

agtttctgce

acggagaatt

aaggcagcag

aatgaggagce

atcaattgga

attagagttyg

cttggtctecg

tcatagtcgt

tattagtata

ggtaatgatt

7687
-03-19

zochytrium

tcctgecage

aattatacgg

tttctatatc

actttttggt

ataactttge

ccatcagetg

agggtttgat

gcgegtaaat

gctttgegtt

gggcaagtct

ttgcagttaa

tatcatgggt

ttactgtaaa

ggataattag

aatagggaca

2715.0030000/JUK/3SAS

PatentIn version 3.3

sp.

tgtcatttgce

tgaaactgcg

tatttggata

accactgcat

gaatcgcagt

tcgatggtac

tccggagagg

tacccaatgg

tttcaatttg

ggtgccagca

aaagctcecgta

ttattgtgcce

aaaactggag

ataggacctg

atcgggggta

Fatty Acid Compesitions,

tcgtctaaaa

aacggctcat

actgtggcaa

ttattagatt

agcgtcecttgt

ggtattggcce

acgcttgaga

ggactccccg

aatgagagaa

gccgeggtaa

gttgaatttc

aagatgatcg

tgtttaaagce

tgattcttat

ttcgaattta

gattaagcca
tatatcagtt
ttctagagcet
ttgaagccaa
acgcggcgat
taccatggct
gacggcgaca
aggtagtgac
tcgtacaatc
ctccagctcc
cgatagtectt
tcctctatgg
atttetttgyg
ttggttggtt

attgtcagag

237

and Methods of

tgcatgtcta

atagtttectt

aacacatgct

cgtaaaattg

gaatcattca

ttcacgggtyg

acatccaagg

aagaaataaa

ctcatcgagg

aatagcaaat

tggcegtgte

ttagtgatag

gaaaggtaca

tgtgagtcat

gtgaaattct

60

120

180

240

300

360

660

720

780

840



tggatttaag

gaacgaaagt

gccgacttge

agaaatcaaa

ttgacggaag

acttaccagg

ggtggtggtyg

gaacgagacc

ttcttagagyg

tgccecctaga

tggagctttt

tgtecgtgatyg

gcaagtcatc

taccgattga

<210> 2

<211> 924

<212> DNA

<213>

<400> 2

atcgaccaga

ctcaagtacc

catcacacct

gaggccceac

ttcaacgtgce

cgcaccaccyg

gagggctacyg

gactacatga

gaaatcgtgc

atgaagacgg

gtgatcacga

aaagtcgaac

taggggatcg

gattgtccgt

gtttttgggt

ggcaccacca

tccagacata

catggcecgtt

tcagcctact

gacatttcgyg

tgttctggge

gcttctctat

gggctagatt

agcttgcecatt

acggtcctat

Schizochytrium

aggatgccta

cgatcgagca

tctacaacga

tcaaccccaa

cggccatgta

gcgceccegtget

cgctceccegea

tgaagatcct

gcgacatcaa

ccgcegagte

tcggcaacga

tactgcgaag

aagatgatta

cgttgttttt

tccgggggga

ggagtggagce

gtaaggattg

cttagttggt

aaatagtggt

gtttaccgga

cgoacgegeg

tattactttt

tttgcaatta

gattacgtcc

gaaatcttcg

sp-

cgtaggggac

cggcatcgtg

gctgcgegtg

ggcgaacaoge

cgtcaacatc

cgattcggga

cgeggtgetyg

gacggagcgce

ggagaagctg

gtcgtegetyg

gcgctteccecge

gcatttacca

gataccatcg

tcaaaaaaga

gtatggtcge

ctgcggcectta

acagattgag

ggagtgattt

gcatattgtg

aggaagtttg

ctacaatgac

ccgagaggaa

ttaatctcca

ctgeccectttg

gat

gaggcgcaga

accaactggg

gcgcccgagg

gagcgcatga

caggccgtge

gatggcgtca

cgcatcgacce

gggtactcgt

tgctacgtgg

gagaagagct

tgccccgagyg

aggatgtttt
tagtcttaac
gacctgggca
aaggctgaaa
attcgactca
agctctttct
gtctggttaa
agatatgtga
aggcaataac
agattcaaca
tggttaatct
acgaggaatt

tacacaccgce

gcaagcgtgyg
acgacatgga
agcaccccgt
cccagatcat
tgtccctgta
cgcacaccgt
tggctggecy
tcacgacgac
cgctecgactt
acgagctgce

tgctcttcca

238

cattaataaa

tgtaaactat

gcagcacatg

cttaaaggaa

acacgggaaa

tgattctatg

ttcecgttaac

caaaaatcgc

aggtctgtga

agtccggtag

tctaaatgtc

cctagtaaac

ccgtcocgeace

tgtgectgacyg

gaagatctgg

gctgctcacc

gttcgagacc

cgcttcecggge

gcccatctac

cgacctgacce

cgccgagegce

cgaccaggag

ggacggcaac

gccgtegtte

960

1020

1080

1140

1200

1380

1440

1500

1560

1620

1680

60

120

360

420

540

600

660



atcggcaagg

gtcgatatcce

gagggcatcg

atcaaggtgg

gcctegetcet

<210> 3

<211> 291
<212> PRT
<213>

<400> 3

Val Leu Thr

Asp Met

Vval Ala Pro

35

Pro Lys Ala

50

Asn Val Pro

65

Ala Ser Gly

Thr His Thr

Ile
115

Leu Arg

Ile Leu Thr

130

Ile
145

Val Arg

aggccgecgg

gcaaggacct

ccgcegegect

tcgcgeccece

ccaccttcca

cgtgcacgag

gtacgccaac

ggagaaggag

cgagcgcaadg

gcaa

accatgttcec

atcgtcatgt

atggtgtcac

tactecggtgt

agacgatcat

ccggtggete

tggcgceccte

ggatcggcegyg

gaagtgcgac

caccatgtac

caccatgaag

ctccatecectg

Leu

Glu

20

Glu

Asn

Ala

Arg

Val

100

Glu

Asp

Schizochytrium

Lys

Lys

Glu

Arg

Met

Thr

85

Pro

Leu

Arg

Ile

Tyr

Ile

His

Glu

Tyr

70

Thr

Ile

Ala

Gly

Lys
150

Pro

Trp

Pro

Arg

55

val

Gly

Tyr

Gly

Tyr

135

Glu

Ile

His

vVal

40

Asn

Ala

Glu

Arg

120

Ser

Lys

Glu

His

25

Thr

Ile

vVal

Gly

105

Asp

Phe

His

10

Thr

Leu

Gln

Gln

Leu

90

Tyr

Leu

Thr

Cys

Gly

Phe

Thr

Ile

Ala

75

Ala

Thr

Thr

Tyr
155

val

Tyr Asn

Glu Ala

Phe

Vval Leu

Ser Gly

Leu Pro

Tyr
125

Thr
140

Ala

val Ala

239

Thr

Glu

30

Pro

Glu

Asp

His

110

Met

Glu

Leu

Asn

15

Leu

Leu

Thr

Leu

Gly

95

Ala

Met

Arg

Asp

Trp

Arg

Phe

Tyr

80

val

Val

Lys

Glu

Phe
160

720

900

924



Gln Glu

Tyr Glu Leu

Pro
195

Arg

Ala Gly

210

Val

Ile Arg

Thr Met Tyr

Leu Ala Pro

Ser
275

Lys Tyr

Phe Gln

290

Gln

<210> 4
<211> 918
<212> DNA
<213> Schi

<400> 4
gatctgcagce

cecgegegeca

tttggeccage

tgggccaagyg

cgcaaggagyg

ggcggcacygg

gaccgcatca

Met Lys

165

Pro
180

Asp

Glu VvVal

Glu

Lys Asp

Glu Gly

245

Ser Thr

260

val Trp

zochytrium

tggagcgcat

tcctcatgga

tcttececgece

gccactacac

cagagtcgtyg

gctcecggtat

tgctgacctt

Thr

Gly

Leu

Thr

Leu

230

Ile

Met

Ile

Ala Ala Glu Ser Serx

170

vVal Ile

185

Asn Thr Ile

Phe Gln

200

Pro Ser Phe

Met
215

Phe Gln Thr Ile

Ala Ile Val

235

Tyr Asn

Ala Ala Leu Glu

250

Arg

Lys Ile Lys Val Val

265

Gly Gly Ile Leu

280

sp.

caacgtgtac

cctggagcce

agacaacttc

tgagggcgceg

cgactgcctg

gggcacgett

ctccatcgtg

ttcaacgagg

ggtacgatgg

gtcttcecggge

gagcttatcg

cagggcttcc

ctcatcagca

ccctcecgecca

Glu

Glu
190

Gly Asn

Ile Gly

205

Lys

Met
220

Cys

Met Gly

Lys Glu Met

Ala Pro

270

Pro

Leu

ccacgggegy
actctgtccg
agacgggcgce
actcggtgct
agatcaccca
agatccgcecga

aggtgtcgga

240

Lys Ser

175

Arg Phe

Glu

Ala

Val

Asp

Ser
240

Gly

val

255

Ser

Glu Arg

Ser Thr

ccgectacgtg

cgccggacca

cggtaacaac

cgacgtggtyg

ctcgectecgge

ggagtacccce

caccgtcgtg

60

120

180

300

360

420



agaacgccga

ccttgaaget

gcgggtgcac

ccgtcaacct

cctecgegtgyg

ttgacgctaa

cgacgctett

agaacaagaa

Phe Asn Glu

cgaggtcatg

caccacgccce

gtgctgcecctg

ggtgecccecttt

ctcgcagcag

gaacatgatyg

cecgecgggcege

ctcgtecgtac

Ala
15

Thr

gagccctaca acgcgacgcet ctcecggtgcac cagcectegtgg
gtcctcgaca acgaggcgcet gtacgacatc tgcttceccgcea
acctacggcecyg acctcaacca cctcegtgtge gccgceccatga
cgcttcececegyg goecagcectcaa ctcecggacctg cgcaagcectgg
ccgecgectcee acttecttcecat gatcggectte tocgeccctca
taccgcgece tgaccegttcece ggagctcacg cagcaggcegt
tgecgecgeoeg acccegogeca cggcecgctac ctgacggcega
atgtcgacca aggaggtgga cgagcagatg ctcaacatcc
tttgtcgagt ggatcccce
<210> 5
<211> 307
<212> PRT
<213> Schizochytrium sp.
<400> 5
Asp Asp Leu Gln Leu Glu Arg Ile Asn Val Tyr
1 5 10
Gly Gly Arg Tyr Val Pro Arg Ala Ile Leu Met
20 25
Thr Met Asp Ser Val Arg Ala Gly Pro Phe Gly
35 40
Asp Asn Phe Val Phe Gly Gln Thr Gly Ala Gly
50 55
Gly His Tyr Thr Glu Gly Ala Glu Leu Ile Asp
65 70 75
Val Arg Lys Glu Ala Glu Ser Cys Asp Cys Leu
85 90
Thr His Ser Leu Gly Gly Gly Thr Gly Ser Gly
100 105
Ile Ser Lys Ile Arg Glu Glu Tyr Pro Asp Arg
115 120

Asp

Gln

Asn

60

Gln

Met

Ile

Leu

45

Val

Gly

Gly

Met
125

241

Glu

30

Phe

Trp

Leu

Phe

Thr

110

Leu

Pro

Arg

Ala

Gln
95

Leu

Thr

Gly

Pro

Val

80

Ile

Leu

Phe

480

600

660

720



Ser

Asn

145

Met

Lys

Ala

Ser

His

225

Gln

Ala

Thr

Glu

Trp
305

Ile

130

Ala

val

Leu

Met

Asp

210

Phe

Tyr

Lys

Ala

Gln

290

Ile

val

Thr

Leu

Thr

Ser

195

Leu

Phe

Asn

Thr

275

Met

Pro

Pro

Leu

Asp

Thr

180

Gly

Arg

Met

Ala

Met

260

Thr

Leu

Asn

165

Pro

Cys

Lys

Ile

Leu

Asn

Pro

val

150

Glu

Thr

Thr

Leu

Gly

230

Thr

Cys

Phe

Ile

Lys

1

T

C

35

la

yr

ys

Ala

2

P

15

he

Vval

Ala

Val

Gln

Gly

Cys

200

val

Ser

Pro

Ala

Gly
280

n Asn

Tyr

Asp

185

Asn

Pro

Glu

Asp

265

Arg

Lys

Asp

val

Asp

170

Leu

Arg

Leu

Leu

Leu

250

Pro

Met

Thr

Glu

155

Ile

Asn

Phe

val

Thr

235

Thr

Arg

Ser

val

140

Asn

Cys

His

Pro

Pro

220

Ser

Thr

Ser
300

Val

Ala

Phe

Leu

Gly

205

Phe

Arg

Gln

Gly

Lys

285

Tyr

242

Glu

Asp

Arg

Val

190

Gln

Pro

Gly

Ala

Glu

Phe

Pro

Glu

Thr

175

Leu

Arg

Ser

Phe

255

Tyr

vVal

Val

Tyr

val

160

Leu

Ala

Asn

Leu

Gln

240

Asp

Leu

Asp

Glu
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Us
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Westminster
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Westminster
MD

21157

US

246




Inventor 3:
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Address-2 of Mailing Address:
City of Mailing Address:
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Postal Code of Mailing Address:
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THRAUSTOCHYTRIDS, FATTY ACID COMPOSITIONS, AND METHODS OF
MAKING AND USES THEREOF

REFERENCE TO A SEQUENCE LISTING SUBMITTED ELECTRONICALLY

[0001] The content of the electronically submitted sequence listing ("sequence
listing.txt", 10,531 bytes, created on February 26, 2009) filed with the application is

incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention is directed to isolated thraustochytrid microorganisms as
well as strains and mutants thereof. The invention is further directed to thraustochytrid
biomasses, microbial oils, compositions, cultures, methods of producing the microbial

oils, and methods of using the isolated thraustochytrids, biomasses, and microbial oils.

Background Art

[0003] Fatty acids are classified based on the length and saturation characteristics of the
carbon chain. Short chain fatty acids generally have 12 carbons or less, medium chain
fatty acids generally have 14 to 18 carbons, and long chain fatty acids generally have 20
or more carbons. Fatty acids are termed saturated fatty acids when no double bonds are
present between the carbon atoms and are termed unsaturated fatty acids when double
bonds are present. Unsaturated long chain fatty acids are monounsaturated when only
one double bond is present and are polyunsaturated when more than one double bond is
present.

[0004] Polyunsaturated fatty acids (PUFAs) are classified based on the position of the
first double bond from the methyl end of the fatty acid: omega-3 (n-3) fatty acids contain
a first double bond at the third carbon, while omega-6 (n-6) fatty acids contain a first
double bond at the sixth carbon. For example, docosahexaenoic acid ("DHA") is an
omega-3 long chain polyunsaturated fatty acid (LC-PUFA) with a chain length of 22
carbons and 6 double bonds, often designated as "22:6 n-3." Other omega-3 LC-PUFAs
include eicosapentaenoic acid ("EPA"), designated as "20:5 n-3," and omega-3

docosapentaenoic acid ("DPA n-3"), designated as "22:5 n-3." DHA and EPA have been
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termed "essential” fatty acids. Omega-6 LC-PUFAs include arachidonic acid ("ARA"),
designated as "20:4 n-6," and omega-6 docosapentaenoic acid ("DPA n-6"), designated as
"22:5 n-6."

[0005] Omega-3 fatty acids are biologically important molecules that affect cellular
physiology due to their presence in cell membranes, regulate production and gene
expression of biologically active compounds, and serve as biosynthetic substrates.
Roche, H. M., Proc. Nutr. Soc. 58: 397-401 (1999). DHA, for example, accounts for
approximately 15%-20% of lipids in the human cerebral cortex, 30%-60% of lipids in the
retina, is concentrated in the testes and sperm, and is an important component of breast
milk. Jean-Pascal Bergé & Gilles Barnathan, Fatty Acids from Lipids of Marine
Organisms: Molecular Biodiversity, Roles as Biomarkers, Biologically Active
Compounds, and Economical Aspects, in Marine Biotechnology I 49 (T. Scheper, ed.,
2005). DHA accounts for up to 97% of the omega-3 fatty acids in the brain and up to
93% of the omega-3 fatty acids in the retina. Moreover, DHA is essential for both fetal
and infant development as well as maintenance of cognitive functions in adults. Id.
Omega-3 fatty acids, including DHA and EPA, also possess anti-inflammatory properties.
See, e.g., Id. and Simopoulos, A.P., J Am. Coll. Nutr. 21: 495-595 (2002). Because
omega-3 fatty acids are not synthesized de novo in the human body, these fatty acids must
be derived from nutritional sources.

[0006] Flaxseed oil and fish oils are considered good dietary sources of omega-3 fatty
acids. Flaxseed oil contains no EPA, DHA, DPA, or ARA but rather contains linolenic
acid (C18:3 n-3), a building block enabling the body to manufacture EPA. There is
evidence, however, that the rate of metabolic conversion can be slow and variable,
particularly among those with impaired health. Fish oils vary considerably in the type
and level of fatty acid composition depending on the particular species and their diets.
For example, fish raised by aquaculture tend to have a lower level of omega-3 fatty acids
than those in the wild. Furthermore, fish oils carry the risk of containing environmental
contaminants and can be associated with stability problems and a fishy odor or taste.

[0007] Thraustochytrids are microorganisms of the order Thraustochytriales.
Thraustochytrids include members of the genus Schizochytrium and have been
recognized as an alternative source of omega-3 fatty acids, including DHA. See U.S.
Patent No. 5,130,242. Oils produced from these marine heterotrophic microorganisms

often have simpler polyunsaturated fatty acid profiles than corresponding fish or
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microalgal oils. Lewis, T.E., Mar. Biotechnol. I: 580-587 (1999). Strains of
thraustrochytrid species have been reported to produce omega-3 fatty acids as a high
percentage of the total fatty acids produced by the organisms. U.S. Patent No. 5,130,242;
Huang, J. et al., J. Am. Oil. Chem. Soc. 78: 605-610 (2001); Huang, J. et al., Mar.
Biotechnol. 5: 450-457 (2003). However, isolated thraustochytrids vary in the identity
and amounts of LC-PUFAs produced, such that some previously described strains can
have undesirable levels of omega-6 fatty acids and/or can demonstrate low productivity in
culture. As such, a continuing need exists for the isolation of thraustochytrids

demonstrating high productivity and desirable LC-PUFA profiles.

BRIEF SUMMARY OF THE INVENTION

[0008] The present invention is directed to an isolated thraustochytrid microorganism of
the thraustochytrid species deposited under ATCC Accession No. PTA-9695 or a strain
derived therefrom, wherein the total fatty acids produced by said microorganism or strain
derived therefrom comprise about 10% or less by weight eicosapentaenoic acid.

[0009] The present invention is also directed to an isolated thraustochytrid
microorganism having the characteristics of the thraustochytrid species deposited under
ATCC Accession No. PTA-9695, wherein the total fatty acids produced by said
microorganism or strain derived therefrom comprise about 10% or less by weight
eicosapentaenoic acid.

[0010} The present invention is also directed to an isolated thraustochytrid
microorganism, or a strain derived therefrom, comprising a triglyceride fraction, wherein
the docosahexaenoic acid content of the triglyceride fraction is at least about 40% by
weight, wherein the docosapentaenoic acid n-6 content of the triglyceride fraction is from
at least about 0.5% by weight to about 6% by weight, and wherein the total fatty acids
produced by said microorganism or strain derived therefrom comprise about 10% or less
by weight eicosapentaenoic acid.

[0011] The present invention is also directed to an isolated thraustochytrid
microorganism of the same species as the thraustochytrid deposited under ATCC
Accession No. PTA-9695, or a strain derived therefrom, wherein the total fatty acids
produced by said microorganism or strain derived therefrom comprise about 10% or less

by weight eicosapentaenoic acid.
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[0012] In some embodiments, the strain derived from the isolated thraustochytrid

microorganism of the invention is a mutant strain.

[0013] The present invention is also directed to an isolated microorganism deposited
under ATCC Accession No. PTA-9695, PTA-9696, PTA-9697, or PTA-9698.
[0014] The present invention is also directed to a thraustochytrid biomass comprising any

one of the thraustochytrid microorganisms of the invention or mixtures thereof.

[0015] The present invention is also directed to an isolated thraustochytrid biomass,
wherein at least about 50% by weight of the dry cell weight of the biomass are fatty acids,
and wherein at least about 50% by weight of the fatty acids are omega-3 fatty acids. In
some embodiments, at least about 50% by weight of the fatty acids is docosahexaenoic
acid. The present invention is also directed to an isolated thraustochytrid biomass,
wherein at least about 25% by weight of the dry cell weight of the biomass is
docosahexaenoic acid.

[0016] In some embodiments, the present invention is also directed to an isolated
thraustochytrid biomass wherein about 10% or less by weight of the fatty acids is
eicosapentaenoic acid, and wherein the weight ratio of docosahexaenocic acid to
eicosapentaenoic acid is at least about 5:1.

[0017] In some embodiments, the present invention is also directed to an isolated
thraustochytrid biomass wherein about 1.5% or less by weight of the fatty acids is
arachidonic acid, and wherein the weight ratio of docosahexaenoic acid to arachidonic
acid is at least about 20:1.

[0018] In some embodiments, the present invention is also directed to an isolated
thraustochytrid biomass comprising docosahexaenoic acid and docosapentaenoic acid n-6
in a weight ratio of at least about 10:1.

[0019] The present invention is also directed to an isolated thraustochytrid culture
comprising any one of the thraustochytrid microorganisms of the invention or mixtures
thereof. In some embodiments, the culture comprises at least about 5% dissolved oxygen.

[0020] The present invention is also directed to a food product, cosmetic, or
pharmaceutical composition for animals or humans comprising any one of the
thraustochytrid microorganisms or biomasses of the invention or mixtures thereof.

[0021] The present invention is also directed to a microbial oil comprising a triglyceride
fraction of at least about 70% by weight, wherein the docosahexaenoic acid content of the

triglyceride fraction is at least about 50% by weight, and wherein the docosapentaenoic
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acid n-6 content of the triglyceride fraction is from about 0.5% by weight to about 6% by
weight. In some embodiments, the microbial oil further comprises an arachidonic acid
content of the triglyceride fraction of about 1.5% or less by weight.

[0022] The present invention is also directed to a microbial oil comprising a triglyceride
fraction of at least about 70% by weight, wherein the docosahexaenoic acid content of the
triglyceride fraction is at least about 40% by weight, wherein the docosapentaenoic acid
n-6 content of the triglyceride fraction is from at least about 0.5% by weight to about 6%
by weight, and wherein the ratio of docosahexaenoic acid to docosapentaenoic acid n-6 is
greater than about 6:1.

[0023] The present invention is also directed to a microbial oil comprising a triglyceride
fraction of at least about 70% by weight, wherein the docosahexaenoic acid content of the
triglyceride fraction is at least about 60% by weight.

[0024] In some embodiments, at least about 20% of the triglycerides in the triglyceride
fraction of the microbial oil contain docosahexaenoic acid at two positions in the
triglyceride selected from any two of the sn-1, sn-2, and sn-3 positions. In some
embodiments, at least about 5% of the triglycerides in the triglyceride fraction of the
microbial oil contain docosahexaenoic acid at all three of the sr-1, sn-2, and sn-3
positions in the triglyceride.

[0025] In some embodiments, the microbial oil further comprises about 5% or less by
weight of heptadecanoic acid.

[0026] The present invention is also directed to a food product, cosmetic, or
pharmaceutical composition for animals or humans comprising any of the microbial oils
of the invention. In some embodiments, the food product is an infant formula. In some
embodiments, the infant formula is suitable for premature infants. In some embodiments,
the food product is a milk, a beverage, a therapeutic drink, a nutritional drink, or a
combination thereof. In some embodiments, the food product is an additive for animal or
human food. In some embodiments, the food product is a nutritional supplement. In
some embodiments, the food product is an animal feed. In some embodiments, the
animal feed is an aquaculture feed. In some embodiments, the animal feed is a domestic
animal feed, a zoological animal feed, a work animal feed, a livestock feed, or a
combination thereof.

[0027] The present invention is also directed to a method for producing a microbial oil

comprising omega-3 fatty acids, the method comprising: (a) growing any one of the
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isolated thraustochytrid microorganisms of the invention or mixtures thereof in a culture
to produce a biomass, and (b) extracting an oil comprising omega-3 fatty acids from the
biomass. In some embodiments, the culture comprises at least about 5% dissolved
oxygen. In some embodiments, the culture pH is maintained at about 6.5 to about 8.5. In
some embodiments, the culture temperature is maintained at about 17 °C to about 30 °C.
In some embodiments, the culture comprises a glucose concentration of about 5 g/L to
about 50 g/L.

[0028] The present invention is also directed to a method for producing a microbial oil
comprising omega-3 fatty acids, the method comprising extracting an oil comprising
omega-3 fatty acids from any one of the biomasses of the invention. In some
embodiments, the microbial oil is extracted using a hexane extraction process. In some
embodiments, the microbial oil is extracted using a solventless extraction process.

[0029] In some embodiments, the dry cell weight of the biomass isolated from each liter
of any one of the cultures of the invention is at least about 50 g after growing for 7 days at
about 17°C to about 30°C in a culture medium of about pH 6.5 to about pH 8.0
comprising sources of carbon, nitrogen, and nutrients, and about 950 ppm to about
8500 ppm chloride ions.

[0030] In some embodiments, any one of the isolated cultures of the invention has an
omega-3 fatty acid productivity of at least about 2 g/L/day after growing for about 7 days
at about 17°C to about 30°C in a culture medium of about pH 6.5 to about pH 8.0
comprising sources of carbon, nitrogen, and nutrients, and about 950 ppm to about 8500
ppm chloride ions.

[0031] The present invention is also directed to a microbial oil produced by a method of
the invention.

[0032] The present invention is also directed to use of any of the isolated
microorganisms, biomasses, or microbial oils of the invention, or mixtures thereof, for the
manufacture of a medicament for the treatment of inflammation or a condition related
thereto.

[0033] The present invention is also directed to use of any of the isolated
microorganisms, biomasses, or microbial oils of the invention, or mixtures thereof, for the

treatment of inflammation or a condition related thereto.
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[0034] The present invention is also directed to any of the isolated microorganisms,
biomasses, or microbial oils of the invention, or mixtures thereof, for use in the treatment
of inflammation or a condition related thereto.

[0035] The present invention is also directed to a method for treating inflammation or a
condition related thereto in a subject in need thereof, comprising administering to the
subject any of the isolated microorganisms, biomasses, or microbial oils of the invention,

or mixtures thereof, and a pharmaceutically acceptable carrier.

DETAILED DESCRIPTION OF THE INVENTION

[0036] The present invention is directed to isolated thraustochytrid microorganisms, as
well as strains and mutants thereof, as well as biomasses, microbial oils, compositions,
and cultures thereof. The present invention is also directed to methods of producing
microbial oils from the thraustochytrids of the invention, and methods of using the
thraustochytrids, biomasses, and microbial oils. The thraustochytrids described herein are
highly productive as compared to prior isolates and produce unique fatty acid profiles,
characterized in part by high levels of omega-3 fatty acids, in particular high levels of
DHA.

Thraustochytrid Microorganisms

[0037] The invention is directed to isolated thraustochytrids, including mutants,
recombinants, and variants thereof.

[0038] In some embodiments, the invention is directed to a thraustochytrid of the species
deposited under ATCC Accession No. PTA-9695. The isolated thraustochytrid is also
known herein as Schizochytrium sp. ATCC PTA-9695. The thraustochytrid associated
with ATCC Accession No. PTA-9695 was deposited under the Budapest Treaty on
January 7, 2009 at the American Type Culture Collection, Patent Depository, 10801
University Boulevard, Manassas, VA 20110-2209.

[0039] In some embodiments, the invention is directed to an isolated thraustochytrid
strain deposited under ATCC Accession No. PTA-9695. In some embodiments, the
invention is directed to an isolated thraustochytrid microorganism of the same species as
the thraustochytrid deposited under ATCC Accession No. PTA-9695.

[0040] In some embodiments, the invention is directed to an isolated thraustochytrid

having the characteristics of the species deposited under ATCC Accession No. PTA-9695
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or a strain derived therefrom. The characteristics of the thraustochytrid species deposited
under ATCC Accession No. PTA-9695 include its growth and phenotypic properties
(examples of phenotypic properties include morphological and reproductive properties),
its physical and chemical properties (such as dry weights and lipid profiles), and its gene
sequences. In some embodiments, the isolated thraustochytrids of the invention have
substantially identical phenotypic properties of the thraustochytrid deposited under ATCC
Accession No. PTA-9695. In some embodiments, the isolated thraustochytrids of the
invention have substantially identical growth properties of the thraustochytrid deposited
under ATCC Accession No. PTA-9695.

[0041] In some embodiments, the invention is directed to a mutant, variant, or
recombinant of an isolated thraustochytrid of the invention, wherein the total fatty acids
produced by the mutant, variant, or recombinant comprise about 10% or less by weight
eicosapentaenoic acid. Mutant strains can be produced by well-known procedures.
Common procedures include irradiation; treatment at high temperatures; and treatment
with a mutagen. Variant strains can be other naturally occurring isolates and/or
subisolates of the species described herein. Recombinant strains can be produced by any
well-known methods in molecular biology for the expression of exogenous genes or the
alteration of endogenous gene function or expression. In some embodiments, the mutant,
variant, or recombinant strain produces a higher amount of omega-3 fatty acids, including
DHA and/or EPA, than the wild-type strain. In some embodiments, the mutant, variant,
or recombinant strain produces a lower amount of one or more fatty acids, such as lower
amounts of EPA, ARA, DPA n-6, or combinations thereof. In some embodiments, the
mutant, variant, or recombinant strain produces a larger dry cell weight per liter of culture
than the wild-type strain. Such mutant, variant, or recombinant strains are examples of
strains derived from an isolated thraustochytrid of the invention.

[0042] In some embodiments, the invention is directed to a mutant strain of the
thraustochytrid deposited under ATCC Accession No. PTA-9695. In further
embodiments, the mutant strain is a strain deposited under ATCC Accession Nos. PTA-
9696, PTA-9697, or PTA-9698. The thraustochytrid strains associated with ATCC
Accession Nos. PTA-9696, PTA-9697, and PTA-9698 were deposited under the Budapest
Treaty on January 7, 2009 at the American Type Culture Collection, Patent Depository,
10801 University Boulevard, Manassas, VA 20110-2209. These deposited mutant strains
are derivatives of the thraustochytrid deposited under ATCC Accession No. PTA-9695.
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[0043] In some embodiments, an isolated thraustochytrid of the invention, including
mutants, variants, or recombinants thereof, comprises a fatty acid profile in one or more
fractions isolated from the thraustochytrid. The one or more fractions isolated from the
thraustochytrid includes the total fatty acid fraction, the sterol esters fraction, the
triglyceride fraction, the free fatty acid fraction, the sterol fraction, the diglyceride
fraction, the polar fraction (including the phospholipid fraction), and combinations

thereof.

Thraustochytrid Cultures and Isolated Thraustochytrid Biomasses

[0044] The invention is further directed to a culture comprising one or more isolated
thraustochytrids of the invention. Various fermentation parameters for inoculating,
growing, and recovering microflora are known in the art, such as described in U.S. Patent
No. 5,130,242. Any conventional medium for growth of thraustochytrids can be used.
Liquid or solid mediums can contain natural or artificial sea water. Carbon sources
include, but are not limited to, glucose, fructose, xylose, saccharose, maltose, soluble
starch, molasses, fucose, glucosamine, dextran, fats, oils, glycerol, sodium acetate, and
mannitol. Nitrogen sources include, but are not limited to, peptone, yeast extract,
polypeptone, malt extract, meat extract, casamino acid, corn steep liquor, organic nitrogen
sources, sodium glutamate, urea, inorganic nitrogen sources, ammonium acetate,
ammonium sulfate, ammonium chloride, ammonium nitrate, sodium sulfate. A typical

media is shown in Table 1:

Table 1: Vessel Media

Ingredient concentration ranges

NaCl g/L 12.5 0-25, 5-20, or 10-15
KCl g/L 1.0 0-5, 0.25-3, or 0.5-2
MgSO047H,0 gL 5.0 0-10, 2-8, or 3-6
(NH4):S0,4 gL 06 0-10, 0.25-5, or 0.5-3
CaCl, gL 0.29 0.1-5, 0.15-3, 0r 0.2-1
T 154 (yeast extract) g/l 6.0 0-20, 1-15, or 5-10
KH,PO, g/L 1.2 0.1-10, 0.5-5, or 1-3
Post autoclave (Metals)

Citric acid mg/L 3.5 0.1-100, 1-50, or 2-25
FeSO47H,O mg/L. 10.30 0.1-100, 1-50, or 5-25
MnCl, 4H,0 mg/L 3.10 0.1-100, 1-50, or 2-25
ZnS0Q47H,0 mg/L. 3.10 0.1-100, 1-50, or 2-25
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CoCl'6H,0 mg/L  0.04 0.001-1, 0.005-0.5, or 0.01-0.1
Na;MoO42H,0 mg/L. 0.04 0.001-1, 0.005-0.5, or 0.01-0.1
CuSQO45H,0 mg/L  2.07 0.1-100, 0.5-50, or 1-25
NiSO46H;0O mg/L  2.07 0.1-100, 0.5-50, or 1-25

Post autoclave (Vitamins)

Thiamine** mg/L 9.75 0.1-100, 1-50, or 5-25
Vitamin B12*#* mg/L. 0.16 0.1-100, 0.1-10, or 0.1-1
Cals-pantothenate®** mg/T. 3.33 0.1-100, 0.1-50, or 1-10

Post autoclave (Carbon)
Glucose g/L 30.0 5-150, 10-100, or 20-50

Nitrogen Feed:

Ingredient Concentration
NH,OH mL/L. 21.6 0-150, 10-100, or 15-50

Typical cultivation conditions would include the following:

pH about 6.5 — about 8.5, about 6.5 — about 8.0, or about 7.0 -
about 7.5

temperature: about 17 — about 30 degrees Celsius, about 20 — about 25
degrees Celsius, or about 22 to about 23 degrees Celsius

dissolved oxygen: about 5 — about 100% saturation, about 10 — about 80%
saturation, or about 20 — about 50% saturation

glucose controlled @: about 5 - about 50 g/L, about 10 — about 40 g/L, or about 20
— about 35 g/L.

[0045] In some embodiments, the culture medium comprises at least about 5%, at least
about 10%, at least about 20%, at least about 30%, at least about 40%, at least about 50%,
at least about 60%, at least about 70%, at least about 80%, or at least about 90% dissolved
oxygen, as a percentage of saturation level. In some embodiments, the culture medium
comprises from about 5% to about 20%, about 5% to about 50%, about 5% to about
100%, about 10% to about 20%, about 10% to about 50%, about 10% to about 100%,
about 20% to about 50%, or about 20% to about 100% dissolved oxygen, as a percentage
of saturation level.

[0046] The invention is further directed to an isolated biomass of a thraustochytrid of the
invention. An isolated thraustochytrid biomass of the invention is a harvested cellular
biomass obtained by any conventional method for the isolation of a thraustochytrid
biomass, such as described in U.S. Patent No. 5,130,242 and U.S. Appl. Publ. No.

2002/0001833.
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[0047] In some embodiments, the dry cell weight of the biomass isolated from each liter
of culture is at least about 50 g, at least about 60 g, at least about 70 g, at least about 80 g,
at least about 100 g, at least about 120 g, at least about 140 g, at least about 160 g, at least
about 180 g, or at least about 200 g after growing for about 7 days at about 17°C to about
30°C in a culture medium of about pH 6.5 to about 8.5 comprising sources of carbon,
nitrogen, and nutrients, and about 950 ppm to about 8500 ppm chloride ions. In some
embodiments, the dry cell weight of the biomass isolated from each liter of culture is at
least about 50 g, at least about 60 g, at least about 70 g, at least about 80 g, at least about
100 g, at least about 120 g, at least about 140 g, at least about 160 g, at least about 180 g,
or at least about 200 g after growing for about 7 days at about 17°C , at about 18°C , at
about 19°C, at about 20°C, at about 21°C, at about 22°C, at about 23°C, at about 24°C, at
about 25°C, at about 26°C, at about 27°C, at about 28°C, at about 29°C, or at about 30°C
in a culture medium of about pH 6.5, about pH 7, about pH 7.5, about pH 8.0, or about
pH 8.5 comprising sources of carbon, nitrogen, and nutrients, and about 950 ppm to about
8500 ppm chloride ions. In some embodiments, the dry cell weight of the biomass
isolated from each liter of culture is from about 50 g to about 200 g after growing for
about 7 days at about 17°C to about 30°C in a culture medium of about pH 6.5 to about
pH 8.5 comprising sources of carbon, nitrogen, and nutrients, and about 950 ppm to about
8500 ppm chloride ions. In some embodiments, the dry cell weight of the biomass
isolated from each liter of culture is from about 50 g to about 200 g after growing for
about 7 days at about 17°C , at about 18°C , at about 19°C, at about 20°C, at about 21°C,
at about 22°C, at about 23°C, at about 24°C, at about 25°C, at about 26°C, at about 27°C,
at about 28°C, at about 29°C, or at about 30°C in a culture medium of about pH 6.5,
about pH 7, about pH 7.5, about pH 8.0, or about pH 8.5 comprising sources of carbon,
nitrogen, and nutrients, and about 950 ppm to about 8500 ppm chloride ions.

{0048] In some embodiments, the isolated thraustochytrid culture has an omega-3 fatty
acid productivity of at least about 2 g/L/day, at least about 4 g/L/day, or at least about 8
g/L/day after growing for about 7 days at about 17°C to about 30°C in a culture medium
of about pH 6.5 to about pH 8.5 comprising sources of carbon, nitrogen, and nutrients,
and about 950 ppm to about 8500 ppm chloride ions. In some embodiments, the isolated
thraustochytrid culture has an omega-3 fatty acid productivity of between about 1 g/L/day
to about 20 g/L/day, about 2 g/l/day to about 15 g/L/day, about 2 g/L/day to about
10 g/L/day, about 3 g/I/day to about 10 g/I/day, or about 4 g/I./day to about 9 g/I/day,
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after growing for about 7 days at about 17°C to about 30°C in a culture medium of about
pH 6.5 to about pH 8.5 comprising sources of carbon, nitrogen, and nutrients, and about
950 ppm to about 8500 ppm chloride ions.

[0049] In some embodiments, the fermentation volume (volume of culture) is at least
about 2 liters, at least about 10 liters, at least about 50 liters, at least about 100 liters, at
least about 200 liters, at least about 500 liters, at least about 1000 liters, at least about
10,000 liters, at least about 20,000 liters, at least about 50,000 liters, at least about
100,000 liters, at least about 150,000 liters, at least about 200,000 liters, or at least about
250,000 liters. In some embodiments, the fermentation volume is about 2 liters to about
300,000 liters, about 2 liters, about 10 liters, about 50 liters, about 100 liters, about 200
liters, about 500 liters, about 1000 liters, about 10,000 liters, about 20,000 liters, about
50,000 liters, about 100,000 liters, about 150,000 liters, about 200,000 liters, about
250,000 liters, or about 300,000 liters.

[0050] In some embodiments, the invention is directed to an isolated thraustochytrid
biomass comprising a fatty acid profile of the invention. In some embodiments, at least
about 50%, at least about 60%, at least about 70%, or at least about 80% of the dry cell
weight of the biomass are fatty acids. In some embodiments, greater than about 50%,
greater than about 55%, or greater than about 60% of the dry cell weight of the biomass
are fatty acids. In some embodiments, from abdut 50% to about 60%, about 50% to about
70%, about 50% to about 80%, about 55% to about 70%, about 55% to about 80%, about
60% to about 70%, or about 60% to about 80% by weight of the dry cell weight of the
biomass are fatty acids. In some embodiments, the biomass comprises at least about
50%, at least about 60%, at least about 70%, or at least about 80% by weight of the fatty
acids as omega-3 fatty acids. In some embodiments, the biomass comprises from about
50% to about 60%, about 50% to about 70%, about 50% to about 80% by weight of the
fatty acids as omega-3 fatty acids. In some embodiments, the biomass comprises at least
about 50%, at least about 55%, at least about 60%, at least about 65%, at least about 70%,
at least about 75%, or at least about 80% by weight of the fatty acids as DHA. In some
embodiments, the biomass comprises from about 50% to about 60%, about 50% to about
70%, or about 50% to about 80% by weight of the fatty acids as DHA. In some
embodiments, at least about 25%, at least about 30%, at least about 40%, at least about
50%, or at least about 60% by weight of the dry cell weight of the biomass is

docosahexaenoic acid. In some embodiments, about 25% to about 65%, about 25% to
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about 50%, about 30% to about 40%, or about 25% to about 35% by weight of the dry
cell weight of the biomass is docosahexaenoic acid. In some embodiments, the biomass
comprises about 10% or less, about 9% or less, about 8% or less, about 7% or less, about
6% or less, about 5% or less, about 4% or less, about 3% or less, about 2% or less, or
about 1% or less by weight of the fatty acids as EPA. In some embodiments, the biomass
comprises from about 1% to about 10%, about 1% to about 5%, about 2% to about 5%,
about 3% to about 5%, or about 3% to about 10% by weight of the fatty acids as EPA. In
some embodiments, the biomass is substantially free of EPA. In some embodiments, the
biomass comprises a weight ratio of DHA to EPA of at least about 5:1, at least about 7:1,
at least about 10:1, at least about 11:1, at least about 14:1, at least about 15:1, at least
about 17:1, at least about 20:1, at least about 25:1, at least about 50:1, or at least about
100:1, wherein the biomass comprises about 10% or less by weight of the fatty acids as
EPA. In some embodiments, the biomass comprises from about 0.1% to 0.2%, about
0.1% to about 0.3%, about 0.1% to about 0.4%, about 0.1% to about 0.5%, or about 0.1%
to about 1.5% by weight of the fatty acids as ARA. In some embodiments, the biomass
comprises about 1.5% or less, about 1% or less, about 0.5% or less, about 0.4% or less,
about 0.3% or less, about 0.2% or less, or about 0.1% or less by weight of the fatty acids
as ARA. In some embodiments, the biomass is substantially free of ARA. In some
embodiments, the biomass comprises a weight ratio of DHA to ARA of at least about
20:1, at least about 40:1, at least about 60:1, at least about 80:1, at least about 100:1, at
least about 150:1, at least about 200:1, at least about 250:1, or at least about 300:1. In
some embodiments, the biomass comprises from about 0.5% to about 1%, about 0.5% to
about 2%, about 0.5% to about 5%, about 0.5% to about 6%, about 1% to about 5%,
about 1% to about 6%, about 2% to about 5%, or about 2% to about 6% by weight of the
fatty acids as DPA n-6. In some embodiments, the biomass comprises about 6% or less,
about 5% or less, about 2% or less, about 1% or less, or about 0.5% or less by weight of
the fatty acids as DPA n-6. In some embodiments, the biomass is substantially free of
DPA n-6. In some embodiments, the biomass comprises a weight ratio of DHA to DPA
n-6 of greater than about 6:1, at least about 8:1, at least about 10:1, at least about 15:1, at
least about 20:1, at least about 25:1, at least about 50:1, or at least about 100:1. In some
embodiments, the biomass comprises fatty acids with about 5% or less, about 4% or less,
about 3% or less, or about 2% or less by weight each of linoleic acid (18:2 n-6), linolenic

acid (18:3 n-3), eicosenoic acid (20:1 n-9), and erucic acid (22:1 n-9).
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[0051] The characteristics of an isolated biomass of the invention are associated with
endogenous or native properties of the isolated biomass rather than exogenously

introduced materials.

Microbial Oils

[0052] The present invention is further directed to methods of producing microbial oils.
In some embodiments, the method comprises growing a thraustochytrid of the invention
in a culture to produce a biomass and extracting an oil comprising omega-3 fatty acids
from the biomass. The oil can be extracted from a freshly harvested biomass or can be
extracted from a previously harvested biomass that has been stored under conditions that
prevent spoilage. Known methods can be used to culture a thraustochytrid of the
invention, to isolate a biomass from the culture, to extract a microbial oil from the
biomass, and to analyze the fatty acid profile of oils extracted from the biomass. See,
e.g., U.S. Patent No. 5,130,242.

[0053] The invention is further directed to a microbial oil comprising a fatty acid profile
of the invention. A microbial oil of the invention can be any oil derived from a
microorganism, including, for example: a crude oil extracted from the biomass of the
microorganism without further processing; a refined oil that is obtained by treating a
crude microbial oil with further processing steps such as refining, bleaching, and/or
deodorizing; a diluted microbial oil obtained by diluting a crude or refined microbial oil;
or an enriched oil that is ‘obtained, for example, by treating a crude or refined microbial
oil with further methods of purification to increase the concentration of a fatty acid (such
as DHA) in the oil.

[0054] In some embodiments, the microbial oil comprises a sterol esters fraction of about
0%, at least about 0.1%, at least about 0.2%, at least about 0.5%, at least about 1%, at
least about 1.5%, at least about 2%, or at least about 5% by weight. In some
embodiments, the microbial oil comprises a sterol esters fraction of from about 0% to
about 1.5%, about 0% to about 2%, about 0% to about 5%, about 1% to about 1.5%,
about 0.2% to about 1.5%, about 0.2% to about 2%, or about 0.2% to about 5% by
weight. In some embodiments, the microbial oil comprises a sterol esters fraction of less
than about 5%, less than about 4%, less than about 3%, or less than about 2% by weight.
In some embodiments, the microbial oil comprises a triglyceride fraction of at least about

65%, at least about 70%, at least about 75%, at least about 80%, at least about 85%, or at
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least about 90% by weight. In some embodiments, the microbial oil comprises a
triglyceride fraction of from about 65% to about 95%, about 75% to about 95%, or about
80% to about 95% by weight, or about 97% by weight, or about 98% by weight. In some
embodiments, the microbial oil comprises a free fatty acid fraction of at least about 0.5%,
at least about 1%, at least about 1.5%, at least about 2%, at least about 2.5%, or at least
about 5% by weight. In some embodiments, the microbial oil comprises a free fatty acid
fraction of from about 0.5% to about 5%, about 0.5% to about 2.5%, about 0.5% to about
2%, about 0.5% to about 1.5%, about 0.5% to about 1%, about 1% to about 2.5%, about
1% to about 5%, about 1.5% to about 2.5%, about 2% to about 2.5%, or about 2% to
about 5% by weight. In some embodiments, the microbial oil comprises a free fatty acid
fraction of less than about 5%, less than about 4%, less than about 3%, less than about
2%, or less than about 1% by weight. In some embodiments, the microbial oil comprises
a sterol fraction of at least about 0.5%, at least about 1%, at least about 1.5%, at least
about 2%, or at least about 5% by weight. In some embodiments, the microbial oil
comprises a sterol fraction of from about 0.5% to about 1.5%, about 1% to about 1.5%,
about 0.5% to about 2%, about 0.5% to about 5%, about 1% to about 2%, or about 1% to
about 5% by weight. In some embodiments, the microbial oil comprises a sterol fraction
of less than about 5%, less than about 4%, less than about 3%, less than about 2%, or less
than about 1% by weight. In some embodiments, the microbial oil comprises a
diglyceride fraction of at least about 1.5%, at least about 2%, at least about 2.5%, at least
about 3%, at least about 3.5%, or at least about 5% by weight. In some embodiments, the
microbial oil comprises a diglyceride fraction of from about 1.5% to about 3%, about 2%
to about 3%, about 1.5% to about 3.5%, about 1.5% to about 5%, about 2.5% to about
3%, about 2.5% to about 3.5%, or about 2.5% to about 5% by weight. In some
embodiments, the microbial oil comprises unsaponifiables of less than about 2%, less
than about 1.5%, less than about 1%, or less than about 0.5% by weight of the oil. The
lipid classes present in the microbial oil, such as the triglyceride fraction, can be separated
by flash chromatography and analyzed by thin layer chromatography (TLC), or separated
and analyzed by other methods know in the art.

[0055] In some embodiments, the microbial oil and/or one or more fractions thereof
selected from the triglyceride fraction, the free fatty acid fraction, the sterol fraction, the
diglyceride fraction, and combinations thereof, comprises at least about 40%, at least

about 45%, at least about 50%, at least about 55%, at least about 60%, at least about 65%,
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at least about 70%, at least about 75%, or at least about 80% by weight DHA. In some
embodiments, the microbial oil and/or one or more fractions thereof selected from the
triglyceride fraction, the free fatty acid fraction, the sterol fraction, the diglyceride
fraction, and combinations thereof, comprises from about 40% to about 45%, about 40%
to about 50%, about 40% to about 60%, about 50% to about 60%, about 55% to about
60%, about 40% to about 65%, about 50% to about 65%, about 55% to about 65%, about
40% to about 70%, about 40% to about 80%, about 50% to about 80%, about 55% to
about 80%, about 60% to about 80%, or about 70% to about 80% by weight DHA. In
some embodiments, the microbial o1l comprises a sterol esters fraction comprising about
45% or less, about 40% or less, about 35% or less, about 30% or less, about 25% or less,
about 20% or less, about 15% or less, or about 13% or less by weight DHA. In some
embodiments, the microbial oil and/or one or more fractions thereof selected from the
triglyceride fraction, the free fatty acid fraction, the sterol fraction, the diglyceride
fraction, and combinations thereof, comprises about 10% or less, about 9% or less, about
8% or less, about 7% or less, about 6% or less, about 5% or less, about 4% or less, about
3% or less, about 2% or less, or about 1% or less by weight EPA. In some embodiments,
the microbial oil and/or one or more fractions thereof selected from the triglyceride
fraction, the free fatty acid fraction, the sterol fraction, the diglyceride fraction, and
combinations thereof, comprises from about 2% to about 3%, about 2% to about 3.5%,
about 2.5% to about 3.5%, about 2% to about 6%, about 2.5% to about 6%, about 3.0% to
about 6%, about 3.5% to about 6%, about 5% to about 6%, or about 2% to about 10% by
weight EPA. In some embodiments, the microbial oil and/or one or more fractions
thereof selected from the sterol esters fraction, the triglyceride fraction, the free fatty acid
fraction, the sterol fraction, the diglyceride fraction, the polar fraction (including the
phospholipid fraction), and combinations thereof, is substantially free of EPA. In some
embodiments, the microbial oil and/or one or more fractions thereof selected from the
sterol esters fraction, the triglyceride fraction, the free fatty acid fraction, the sterol
fraction, the diglyceride fraction, the polar fraction (including the phospholipid fraction),
and combinations thereof, comprises a weight ratio of DHA to EPA of at least about 5:1,
at least about 7:1, at least about 9:1, at least about 10:1, at least about 15:1, at least about
20:1, at least about 25:1, at least about 30:1, or at least about 50:1, wherein the microbial
oil and/or one or more fractions thereof comprises 10% or less by weight of EPA. In

some embodiments, the microbial oil and/or one or more fractions thereof selected from
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the sterol esters fraction, the triglyceride fraction, the free fatty acid fraction, the sterol
fraction, the diglyceride fraction, the polar fraction (including the phospholipid fraction),
and combinations thereof, comprises a weight ratio of DHA to EPA of at least about 5:1,
but less than about 20:1. In some embodiments, the weight ratio of DHA to EPA is from
about 5:1 to about 18:1, from about 7:1 to about 16:1, or from about 10:1 to about 15:1.
In some embodiments, the microbial oil and/or one or more fractions thereof selected
from the sterol esters fraction, the triglyceride fraction, the free fatty acid fraction, the
sterol fraction, the diglyceride fraction, the polar fraction (including the phospholipid
fraction), and combinations thereof comprises from about 0.1% to about 0.25%, about
0.2% to about 0.25%, about 0.1% to about 0.5%, or about 0.1% to about 1.5% by weight
ARA. In some embodiments, the microbial oil and/or one or more fractions thereof
selected from the sterol esters fraction, the triglyceride fraction, the free fatty acid
fraction, the sterol fraction, the diglyceride fraction, the polar fraction (including the
phospholipid fraction), and combinations thereof, comprises about 1.5% or less, about 1%
or less, about 0.5% or less, about 0.2% or less, or about 0.1% or less by weight ARA. In
some embodiments, the microbial oil and/or one or more fractions thereof selected from
the sterol esters fraction, the triglyceride fraction, the free fatty acid fraction, the sterol
fraction, the diglyceride fraction, the polar fraction (including the phospholipid fraction),
and combinations thereof, is substantially free of ARA. In some embodiments, the
microbial oil and/or one or more fractions thereof selected from the sterol esters fraction,
the triglyceride fraction, the free fatty acid fraction, the diglyceride fraction, the polar
fraction (including the phospholipid fraction), and combinations thereof, comprises a
weight ratio of DHA to ARA of at least about 20:1, at least about 30:1, at least about
35:1, at least about 40:1, at least about 60:1, at least about 80:1, at least about 100:1, at
least about 150:1, at least about 200:1, at least about 250:1, or at least about 300:1. In
some embodiments, the microbial oil and/or one or more fractions thereof selected from
the sterol esters fraction, the triglyceride fraction, the free fatty acid fraction, the sterol
fraction, the diglyceride fraction, the polar fraction (including the phospholipid fraction),
and combinations thereof, comprises from about 0.5% to about 1%, about 0.5% to about
2%, about 0.5% to about 2.5%, about 0.5% to about 3%, about 0.5% to about 3.5%, about
0.5% to about 5%, about 0.5% to about 6%, about 1% to about 2%, about 2% to about
3%, about 2% to about 3.5%, about 1% to about 2.5%, about 1% to about 3%, about 1%
to about 3.5%, about 1% to about 5%, or about 1% to about 6% by weight DPA n-6. In
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some embodiments, the microbial oil and/or one or more fractions thereof selected from
the sterol esters fraction, the triglyceride fraction, the free fatty acid fraction, the sterol
fraction, the diglyceride fraction, the polar fraction (including the phospholipid fraction),
and combinations thereof, comprises about 6% or less, about 5% or less, about 3% or
less, about 2.5% or less, about 2% or less, about 1% or less, or about 0.5% or less by
weight DPA n-6. In some embodiments, the microbial oil and/or one or more fractions
thereof selected from the sterol esters fraction, the triglyceride fraction, the free fatty acid
fraction, the sterol fraction, the diglyceride fraction, the polar fraction (including the
phospholipid fraction), and combinations thereof, is substantially free of DPA n-6. In
some embodiments, the microbial oil and/or one or more fractions thereof selected from
the sterol esters fraction, the triglyceride fraction, the free fatty acid fraction, the sterol
fraction, the diglyceride fraction, the polar fraction (including the phospholipid fraction),
and combinations thereof, comprises a weight ratio of DHA to DPA n-6 of greater than
about 6:1, of at least about 8:1, at least about 10:1, at least about 15:1, at least about 20:1,
at least about 25:1, at least about 50:1, or at least about 100:1. In some embodiments, the
microbial oil and/or one or more fractions thereof selected from the sterol esters fraction,
the triglyceride fraction, the free fatty acid fraction, the sterol fraction, the diglyceride
fraction, the polar fraction (including the phospholipid fraction), and combinations
thereof, comprises about 5% or less, about 4% or less, about 3% or less, about 2% or less,
about 1.5% or less, about 1% or less, or about 0.5% or less by weight each of linoleic acid
(18:2 n-6), linolenic acid (18:3 n-3), eicosenoic acid (20:1 n-9), and erucic acid (22:1 n-
9). In some embodiments, the microbial oil and/or one or more fractions thereof selected
from the sterol esters fraction, the triglyceride fraction, the free fatty acid fraction, the
sterol fraction, the diglyceride fraction, the polar fraction (including the phospholipid
fraction), and combinations thereof, comprises about 5% or less, about 4% or less, about
3% or less, about 2% or less, about 1.5% or less, or about 1% or less by weight of
heptadecanoic acid (17:0). In some embodiments, the microbial oil and/or one or more
fractions thereof comprise about 0.01% to about 5% by weight, about 0.05% to about 3%
by weight, or about 0.1% to about 1% by weight of heptadecanoic acid.

[0056] The triglyceride molecule contains 3 central carbon atoms (C,,.1H,R1-C,,2HoR2-
Csn3HoR3), allowing for formation of different positional isomers. In some
embodiments, the microbial oil comprises a triglyceride fraction in which at least about

20%, at least about 30%, at least about 35%, or at least about 40% of the triglycerides in
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the triglyceride fraction contain DHA at two positions in the triglyceride (di-substituted
DHA) selected from any two of the sn-1, sn-2, and sn-3 positions, based on the relative
area percent of peaks on an HPLC chromatograph. In some embodiments, the microbial
oil comprises a triglyceride fraction in which from about 20% to about 40%, about 20%
to about 35%, about 30% to about 40%, or about 30% to about 35% of the triglycerides in
the triglyceride fraction contain DHA at two positions in the triglyceride selected from
any two of the sn-1, sn-2, or sn-3 positions, based on the relative area percent of peaks on
an HPLC chromatograph. In some embodiments, the microbial oil comprises a
triglyceride fraction in which at least about 5%, at least about 10%, at least about 15%, or
at least about 20% of the triglycerides in the triglyceride fraction contain DHA at all of
the sn-1, sn-2, and sn-3 positions (tri-substituted DHA), based on the relative area percent
of peaks on an HPLC chromatograph. In some embodiments, the microbial oil comprises
a triglyceride fraction in which from about 5% to about 20%, about 5% to about 15%,
about 10% to about 20%, or about 10% to about 15% of the triglycerides in the
triglyceride fraction contain DHA at all of the sn-1, sn-2, and s»-3 positions, based on the
relative area percent of peaks on an HPLC chromatograph. In contrast, the TAG species
reported in U.S. Patent No. 6,582,941 does not contain DHA at all three positions. In
some embodiments, the microbial oil comprises a triglyceride fraction in which at least
about 50%, at least about 55%, at least about 60%, at least about 65%, at Ieast about 70%,
or at least about 75% of the triglycerides in the triglyceride fraction contain DHA at one
position in the triglyceride selected from any one of the sn-1, sn-2, or sn-3 positions,
based on the relative area percent of peaks on an HPLC chromatograph. In some
embodiments, the microbial oil comprises a triglyceride fraction in which from about
50% to about 75%, about 50% to about 70%, about 50% to about 65%, about 60% to
about 75%, about 60% to about 70%, or about 60% to about 65% of the triglycerides in
the triglyceride fraction contain DHA at one position in the triglyceride selected from any
one of the sn-1, sn-2, and sn-3 positions, based on the relative area percent of peaks on an

HPLC chromatograph.

Compositions

[0057] The invention is further directed to compositions comprising a thraustochytrid of
the invention, an isolated biomass of the invention, a microbial oil of the invention, or

combinations thereof.
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[0058] A thraustochytrid, biomass, or microbial oil of the invention can be further
chemically or physically modified or processed based on the requirements of the
composition by any known technique.

[0059] Thraustochytrid cells or biomasses can be dried prior to use in a composition by
methods including, but not limited to, freeze drying, air drying, spray drying, tunnel
drying, vacuum drying (lyophilization), or a similar process. Alternatively, a harvested
and washed biomass can be used directly in a composition without drying. See, e.g., U.S.
Patent Nos. 5,130,242 and 6,812,009.

[0060] Microbial oils of the invention can be used as starting material to more efficiently
produce a product enriched in a fatty acid such as DHA. For example, the microbial oils
of the invention can be subjected to various purification techniques known in the art, such
as distillation or urea adduction, to produce a higher potency product with higher
concentrations of DHA or another fatty acid. The microbial oils of the invention can also
be used in chemical reactions to produce compounds derived from fatty acids in the oils,
such as esters and salts of DHA or another fatty acid.

[0061] A composition of the invention can include one or more excipients. As used
herein, "excipient" refers to a component, or mixture of components, that is used in a
composition of the present invention to give desirable characteristics to the composition,
including foods as well as pharmaceutical, cosmetic, and industrial compositions. An
excipient of the present invention can be described as a "pharmaceutically acceptable”
excipient when added to a pharmaceutical composition, meaning that the excipient is a
compound, material, composition, salt, and/or dosage form which is, within the scope of
sound medical judgment, suitable for contact with the tissues of human beings and
animals without excessive toxicity, irritation, allergic response, or other problematic
complications over the desired duration of contact commensurate with a reasonable
benefit/risk ratio. In some embodiments, the term "pharmaceutically acceptable” means
approved by a regulatory agency of the Federal or a state government or listed in the U.S.
Pharmacopeia or other generally recognized international pharmacopeia for use in
animals, and more particularly in humans. Various excipients can be used. In some
embodiments, the excipient can be, but is not limited to, an alkaline agent, a stabilizer, an
antioxidant, an adhesion agent, a separating agent, a coating agent, an exterior phase
component, a controlled-release component, a solvent, a surfactant, a humectant, a

buffering agent, a filler, an emollient, or combinations thereof. Excipients in addition to

Atty. Dkt. No. 2715.0030000/JUK/SAS

269



21-

those discussed herein can include excipients listed in, though not limited to, Remington:
The Science and Practice of Pharmacy, 21* ed. (2005). Inclusion of an excipient in a
particular classification herein (e.g., "solvent™) is intended to illustrate rather than limit
the role of the excipient. A particular excipient can fall within multiple classifications.

[0062] Compositions of the invention include, but are not limited to, food products,
pharmaceutical compositions, cosmetics, and industrial compositions.

[0063] In some embodiments, the composition is a food product. A food product is any
food for animal or human consumption, and includes both solid and liquid compositions.
A food product can be an additive to animal or human foods. Foods include, but are not
limited to, common foods; liquid products, including milks, beverages, therapeutic drinks,
and nutritional drinks; functional foods; supplements; nutraceuticals; infant formulas,
including formulas for pre-mature infants; foods for pregnant or nursing women; foods
for adults; geriatric foods; and animal foods.

[0064] In some embodiments, a thraustochytrid, biomass, or microbial oil of the
invention can be used directly as or included as an additive within one or more of: an oil,
shortening, spread, other fatty ingredient, beverage, sauce, dairy-based or soy-based food
(such as milk, yogurt, cheese and ice-cream), a baked good, a nutritional product, e.g., as
a nutritional supplement (in capsule or tablet form), a vitamin supplement, a diet
supplement, a powdered drink, a finished or semi-finished powdered food product, and
combinations thereof.

[0065] A partial list of food compositions that can include a microbial oil of the invention
includes, but is not limited to, soya based products (milks, ice creams, yogurts, drinks,
creams, spreads, whiteners); soups and soup mixes; doughs, batters, and baked food items
including, for example, fine bakery wares, breakfast cereals, cakes, cheesecakes, pies,
cupcakes, cookies, bars, breads, rolls, biscuits, muffins, pastries, scones, croutons,
crackers, sweet goods, snack cakes, pies, granola/snack bars, and toaster pastries; candy;
hard confectionery; chocolate and other confectionery; chewing gum; liquid food
products, for example milks, energy drinks, infant formula, carbonated drinks, teas, liquid
meals, fruit juices, fruit-based drinks, vegetable-based drinks; multivitamin syrups, meal
replacers, medicinal foods, and syrups; powdered beverage mixes; pasta; processed fish
products; processed meat products; processed poultry products; gravies and sauces;
condiments (ketchup, mayonnaise, etc.); vegetable oil-based spreads; dairy products;

yogurt; butters; frozen dairy products; ice creams; frozen desserts; frozen yogurts; semi-
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solid food products such as baby food; puddings and gelatin desserts; processed and
unprocessed cheese; pancake mixes; food bars including energy bars; waffle mixes; salad
dressings; replacement egg mixes; nut and nut-based spreads; salted snacks such as potato
chips and other chips or crisps, corn chips, tortilla chips, extruded snacks, popcorn,
pretzels, potato crisps, and nuts; specialty snacks such as dips, dried fruit snacks, meat
snacks, pork rinds, health food bars and rice/corn cakes.

[0066] In some embodiments, a microbial oil of the invention can be used to supplement
infant formula. Infant formula can be supplemented with a microbial oil of the invention
alone or in combination with a physically refined oil derived from an arachidonic acid
(ARA)-producing microorganism. An ARA-producing microorganism, for example, is
Mortierella alpina or Mortierella sect. schmuckeri. Alternatively, infant formulas can be
supplemented with a microbial oil of the invention in combination with an oil rich in
ARA, including ARASCO® (Martek Biosciences, Columbia, MD).

[0067] In some embodiments, the composition is an animal feed. An "animal" means any
non-human organism belonging to the kingdom Animalia, and includes, without
limitation, aquatic animals and terrestrial animals. The term "animal feed” or "animal
food" refers to any food intended for non-human animals, whether for fish; commercial
fish; ornamental fish; fish larvae; bivalves; mollusks; crustaceans; shellfish; shrimp;
larval shrimp; artemia; rotifers; brine shrimp; filter feeders; amphibians; reptiles;
mammals; domestic animals; farm animals; zoo animals; sport animals; breeding stock;
racing animals; show animals; heirloom animals; rare or endangered animals; companion
animals; pet animals such as dogs, cats, guinea pigs, rabbits, rats, mice, or horses;
primates such as monkeys (e.g., cebus, rhesus, African green, patas, cynomolgus, and
cercopithecus), apes, orangutans, baboons, gibbons, and chimpanzees; canids such as
dogs and wolves; felids such as cats, lions, and tigers; equids such as horses, donkeys,
and zebras; food animals such as cows, cattle, pigs, and sheep; ungulates such as deer and
giraffes; rodents such as mice, rats, hamsters and guinea pigs; and so on. An animal feed
includes, but is not limited to, an aquaculture feed, a domestic animal feed including pet
feed, a zoological animal feed, a work animal feed, a livestock feed, or a combination
thereof.

[0068] In some embodiments, the composition is a feed or feed supplement for any
animal whose meat or products are consumed by humans, such as any animal from which

meat, eggs, or milk is derived for human consumption. When fed to such animals,
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nutrients such as LC-PUFAs can be incorporated into the flesh, milk, eggs or other
products of such animals to increase their content of these nutrients.

[0069] In some embodiments, the composition is a spray-dried material that can be
crumbled to form particles of an appropriate size for consumption by zooplankton,
artemia, rotifers, and filter feeders. In some embodiments, the zooplankton, artemia, or
rotifers fed by the composition are in turn fed to fish larvae, fish, shellfish, bivalves, or
crustaceans.

[0070] In some embodiments, the composition is a pharmaceutical composition. Suitable
pharmaceutical compositions include, but are not limited to, an anti-inflammatory
composition, a drug for treatment of coronary heart disease, a drug for treatment of
arteriosclerosis, a chemotherapeutic agent, an active excipient, an osteoporosis drug, an
anti-depressant, an anti-convulsant, an anti-Helicobacter pylori drug, a drug for treatment
of neurodegenerative disease, a drug for treatment of degenerative liver disease, an
antibiotic, a cholesterol lowering composition, and a triglyceride lowering composition.
In some embodiments, the composition is a medical food. A medical food includes a
food that is in a composition to be consumed or administered externally under the
supervision of a physician and that is intended for the specific dietary management of a
condition, for which distinctive nutritional requirements, based on recognized scientific
principles, are established by medical evaluation.

[0071] In some embodiments, the microbial oil can be formulated in a dosage form.
Dosage forms can include, but are not limited to, tablets, capsules, cachets, pellets, pills,
powders and granules, and parenteral dosage forms, which include, but are not limited to,
solutions, suspensions, emulsions, and dry powders comprising an effective amount of the
microbial oil. It is also known in the art that such formulations can also contain
pharmaceutically acceptable diluents, fillers, disintegrants, binders, lubricants,
surfactants, hydrophobic vehicles, water soluble vehicles, emulsifiers, buffers,
humectants, moisturizers, solubilizers, preservatives and the like. Administration forms
can include, but are not limited to, tablets, dragees, capsules, caplets, and pills, which
contain the microbial oil and one or more suitable pharmaceutically acceptable carriers.

[0072] For oral administration, the microbial oil can be combined with pharmaceutically
acceptable carriers well known in the art. Such carriers enable the microbial oils of the
invention to be formulated as tablets, pills, dragees, capsules, liquids, gels, syrups,

slurries, suspensions and the like, for oral ingestion by a subject to be treated. In some
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embodiments, the dosage form is a tablet, pill or caplet. Pharmaceutical preparations for
oral use can be obtained by adding a solid excipient, optionally grinding the resulting
mixture, and processing the mixture of granules, after adding suitable auxiliaries, if
desired, to obtain tablets or dragee cores. Suitable excipients include, but are not limited
to, fillers such as sugars, including, but not limited to, lactose, sucrose, mannitol, and
sorbitol; cellulose preparations such as, but not limited to, maize starch, wheat starch, rice
starch, potato starch, gelatin, gum tragacanth, methyl cellulose, hydroxypropylmethyl
cellulose, sodium carboxymethyl cellulose, and polyvinylpyrrolidone (PVP). If desired,
disintegrating agents can be added, such as, but not limited to, the cross-linked polyvinyl
pyrrolidone, agar, or alginic acid or a salt thereof such as sodium alginate.
Pharmaceutical preparations that can be used orally include, but are not limited to, push-
fit capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a
plasticizer, such as glycerol or sorbitol.

[0073] In some embodiments, the composition is a cosmetic. Cosmetics include, but are
not limited to, emulsions, creams, lotions, masks, soaps, shampoos, washes, facial
creams, conditioners, make-ups, bath agents, and dispersion liquids. Cosmetic agents can
be medicinal or non-medicinal.

[0074] In some embodiments, the composition is an industrial composition. In some
embodiments, the composition is a starting material for one or more manufactures. A
manufacture includes, but is not limited to, a polymer; a photographic photosensitive
material; a detergent; an industrial oil; or an industrial detergent. For example, U.S.
Patent No. 7,259,006 describes use of DHA-containing fat and oil for production of

behenic acid and production of photographic sensitive materials using behenic acid.

Methods of Using the Compositions

[0075] In some embodiments, the compositions can be used in the treatment of a
condition in humans or animals.

[0076] The terms "treat" and "treatment” refer to both therapeutic treatment and
prophylactic or preventative measures, wherein the object is to prevent or slow down
(lessen) an undesired physiological condition, disease, or disorder, or to obtain beneficial
or desired clinical results. For purposes of this invention, beneficial or desired clinical
results include, but are not limited to, alleviation of the symptoms or signs associated with

a condition, disease, or disorder; diminishment of the extent of a condition, disease, or
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disorder; stabilization of a condition, disease, or disorder, (i.e., where the condition,
disease, or disorder is not worsening); delay in onset or progression of the condition,
disease, or disorder; amelioration of the condition, disease, or disorder; remission
(whether partial or total and whether detectable or undetectable) of the condition, disease,
or disorder; or enhancement or improvement of a condition, disease, or disorder.
Treatment includes eliciting a clinically significant response without excessive side
effects. Treatment also includes prolonging survival as compared to expected survival if
not receiving treatment.

[0077] In some embodiments, the composition is used to treat a condition, disease, or
disorder such as acne, acute inflammation, age related maculopathy, allergy, Alzheimer's,
arthritis, asthma, atherosclerosis, autoimmune disease, blood lipid disorder, breast cysts,
cachexia, cancer, cardiac restenosis, cardiovascular diseases, chronic inflammation,
coronary heart disease, cystic fibrosis, degenerative disorder of the liver, diabetes,
eczema, gastrointestinal disorder, heart disease, high triglyceride levels, hypertension,
hyperactivity, immunological diseases, inhibiting tumor growth, inflammatory conditions,
intestinal disorders, kidney dysfunction, leukemia, major depression, multiple sclerosis,
neurodegenerative  disorder, osteoarthritis, osteoporosis, peroxisomal disorder,
preeclampsia, preterm birth, psoriasis, pulmonary disorder rheumatoid arthritis, risk of
heart disease, or thrombosis.

[0078] In some embodiments, the composition is used to increase the length of gestation

in the third trimester.

[0079] In some embodiments, the composition is used to control blood pressure.

[0080} In some embodiments, the composition is used to improve or maintain cognitive
function.

[0081] In some embodiments, the composition is used to improve or maintain memory.

[06082] The composition or dosage form can be administered into the body of a subject by

any route compatible with the composition or dosage form. A substance is considered to
be "administered" if the substance is introduced into the body of the subject by the
subject, or if another person, a machine, or a device introduces the substance into the
body of the subject. "Administering," therefore, includes, e.g., self-administration,
administration by others, and indirect administration. The term "continuous" or
"consecutive,” as used herein in reference to "administration, " means that the frequency

of administration is at least once daily. Note, however, that the frequency of
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administration can be greater than once daily and still be "continuous" or "consecutive,"
e.g., twice or even three times daily, as long as the dosage levels as specified herein are
not exceeded. The means and methods for administration are known in the art and an
artisan can refer to various pharmacologic references for guidance. For example, "Modern
Pharmaceutics," Banker & Rhodes, Informa Healthcare, USA, 4th ed. (2002); and
"Goodman & Gilman’s The Pharmaceutical Basis of Therapeutics,” McGraw-Hill
Companies, Inc., New York, 10th ed. (2001) can be consulted.

[0083] By "subject,” "individual," or "patient" is meant any subject, whether human or
non-human, for whom diagnosis, prognosis, or therapy is desired. Mammalian subjects
include, but are not limited to, humans; domestic animals; farm animals; zoo animals;
sport animals; pet animals such as dogs, cats, guinea pigs, rabbits, rats, mice, or horses;
primates such as monkeys (e.g., cebus, rhesus, African green, patas, cynomolgus, and
cercopithecus), apes, orangutans, baboons, gibbons, and chimpanzees; canids such as
dogs and wolves; felids such as cats, lions, and tigers; equids such as horses, donkeys,
and zebras; food animals such as cows, cattle, pigs, and sheep; ungulates such as deer and
giraffes; rodents such as mice, rats, hamsters and guinea pigs; and so on. The term
subject also encompasses model animals, e.g., disease model animals. In some
embodiments, the term subject includes valuable animals, either economically or
otherwise, e.g., economically important breeding stock, racing animals, show animals,
heirloom animals, rare or endangered animals, or companion animals. In certain
embodiments, the subject is a human subject. In certain embodiments, the subject is a
non-human subject.

[0084] The composition can be administered as a "therapeutically effective amount,”" a
"prophylactically effective amount," a "therapeutic dose,” or a "prophylactic dose." A
"therapeutically effective amount” or "therapeutic dose" refers to an amount effective, at
dosages and for periods of time necessary, to achieve a desired therapeutic result. A
therapeutic result can be, e.g., lessening of symptoms, prolonged survival, improved
mobility, and the like. A therapeutic result need not be a "cure." A "prophylactically
effective amount" or "prophylactic dose" refers to an amount effective, at dosages and for
periods of time necessary, to achieve the desired prophylactic result. Typically, since a
prophylactic dose is used in subjects prior to or at an earlier stage of disease, a
prophylactically effective amount will be less than a therapeutically effective amount for

treatment of an advanced stage of disease.
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[0085] Various dosage amounts of the pharmaceutical composition can be administered
to a subject, based on the amount of DHA or other fatty acid component of the
thraustochytrid, biomass, or microbial oil to be administered to the subject. The terms
"daily dosage," "daily dosage level," and "daily dosage amount” refer herein to the total
amount of DHA or other fatty acid component administered per day (per 24 hour period).
Thus, for example, administration of DHA to a subject at a daily dosage of 2 mg means
that the subject receives a total of 2 mg of DHA on a daily basis, whether the DHA is
administered as a single dosage form comprising 2 mg DHA, or alternatively, four dosage
forms comprising 0.5 mg DHA each (for a total of 2 mg DHA). In some embodiments,
the daily amount of DHA is administered in a single dosage form, or in two dosage forms.
The dosage forms of the present invention can be taken in a single application or multiple
applications. For example, if four tablets are taken daily, each tablet comprising 0.5 mg
DHA, then all four tablets can be taken once daily, or 2 tablets can be taken twice daily,
or 1 tablet can be taken every 6 hours. In some embodiments, the daily dosage is from
about 100 mg to about 15 g of DHA. In some embodiments, the daily dosage is from
about 100 mg to about 250 mg, about 100 mg to about 500 mg, about 100 mg to about 1
g, about 1 g to about 2.5 g, about 1 g to about 5 g, about 1 g to about 10 g, about 1 g to
about 15 g, about 5 g to about 10 g, about 5 g to about 15 g, about 10 g to about 15 g,
about 100 mg to about 10 g, about 100 mg to about 5 g, or about 100 mg to about 2.5 g.

[0086] Administration of the compositions or dosage forms of the present invention can
be achieved using various regimens. For example, in some embodiments, administration
occurs daily on consecutive days, or alternatively, occurs every other day (bi-daily).
Administration can occur on one or more days.

[0087] Administration of the compositions and dosage forms can be combined with other
regimens used for treatment of the condition. For example, the method of the present
invention can be combined with diet regimens (e.g., low carbohydrate diets, high protein
diets, high fiber diets, etc.), exercise regimens, weight loss regimens, smoking cessation
regimens, or combinations thereof. The method of the present invention can also be used
in combination with other pharmaceutical products in the treatment of the condition. The
compositions or dosage forms of the present invention can be administered before or after

other regimens or pharmaceutical products.
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Kits Comprising the Compositions

[0088] The invention is further directed to kits or packages containing one or more units
of a composition of the invention. Kits or packages can include units of a food product,
pharmaceutical composition, cosmetic, or industrial composition comprising the
thraustochytrid, biomass, or microbial oil of the invention, or combinations thereof. Kits
or packages can also include an additive comprising the thraustochytrid, biomass, or
microbial oil of the invention, or combinations thereof for preparation of a food,
cosmetic, pharmaceutical composition, or industrial composition.

[0089] In some embodiments, the kit or package contains one or more units of a
pharmaceutical composition to be administered according to the methods of the present
invention. The kit or package can contain one dosage unit, or more than one dosage unit
(i.e., multiple dosage units). If multiple dosage units are present in the kit or package, the
multiple dosage units can be optionally arranged for sequential administration.

[0090] The kits of the present invention can optionally contain instructions associated
with the units or dosage forms of the kits. Such instructions can be in a form prescribed
by a governmental agency regulating the manufacture, use or sale of pharmaceutical
products, which notice reflects approval by the agency of the manufacture, use or sale for
human administration to treat a condition or disorder. The instructions can be in any form
which conveys information on the use of the units or dosage forms in the kit according to
the methods of the invention. For example, the instructions can be in the form of printed
matter, or in the form of a pre-recorded media device.

[0091] In the course of examination of a patient, a medical professional can determine
that administration of one of the methods of the present invention is appropriate for the
patient, or the physician can determine that the patient's condition can be improved by the
administration of one of the methods of the present invention. Prior to prescribing any
regimen, the physician can counsel the patient, for example, on the various risks and
benefits associated with the regimen. The patient can be provided full disclosure of all
known and suspected risks associated with the regimen. Such counseling can be provided
verbally, as well as in written form. In some embodiments, the physician can provide the
patient with literature materials on the regimen, such as product information, educational
materials, and the like.

[0092] The present invention is also directed to methods of educating consumers about
the methods of treatment, the method comprising distributing the dosage forms with

Atty. Dkt. No. 2715.0030000/JUK/SAS

277



-20-

consumer information at a point of sale. In some embodiments, the distribution will
occur at a point of sale having a pharmacist or healthcare provider.

[0093] The term "consumer information” can include, but is not limited to, an English
language text, non-English language text, visual image, chart, telephone recording,
website, and access to a live customer service representative. In some embodiments,
consumer information will provide directions for use of the dosage forms according to the
methods of the present invention, appropriate age use, indication, contraindications,
appropriate dosing, warnings, telephone number of website address. In some
embodiments, the method further comprises providing professional information to
relevant persons in a position to answer consumer questions regarding use of the
disclosed regimens according to the methods of the present invention. The term
"professional information" includes, but is not limited to, information concerning the
regimen when administered according to the methods of the present invention that is
designed to enable a medical professional to answer costumer questions.

[0094] A "medical professional,” includes, for example, a physician, physician assistant,
nurse practitioner, pharmacist and customer service representative.

[0095] Having generally described this invention, a further understanding can be obtained
by reference to the examples provided herein. These examples are for purposes of

illustration only and are not intended to be limiting.

EXAMPLE 1

{0096] The isolated thraustochytrid deposited under ATCC Accession No. PTA-9695 was
characterized for taxonomic classification.

[0097] Samples were collected from intertidal habitats during low tide. Water, sediment,
living plant material and decaying plant/animal debris were placed into sterile 50 ml
tubes. Portions of each sample along with the water were spread onto solid agar plates of
isolation media. Isolation media consisted of: 500 ml of artificial seawater, 500 ml of
distilled water, 1 g of glucose, 1 g of glycerol, 13 g of agar, 1 g of glutamate, 0.5 g of
yeast extract, 0.5 g casein hydrolysate, 1ml of a vitamin solution (100 mg/L thiamine, 0.5
mg/L biotin, 0.5 mg B;;), 1 ml of a trace mineral solution (PII metals, containing per liter:
6.0 g FeCl36H,0, 6.84 g H3BO3, 0.86 g MnC1,4H,0, 0.06 g ZnCl,, 0.026 CoCl,6H;0,
0.052 g NiSO4H,0, 0.002 g CuSO;5H,0 and 0.005 g Na,Mo0O42H,0), and 500 mg each
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of penicillin G and streptomycin sulfate. The agar plates were incubated in the dark at
20-25°C. After 2-4 days the agar plates were examined under magnification, and
colonies of cells were picked with a sterile toothpick and restreaked onto a fresh plate of
media. Cells were repeatedly streaked onto fresh media until contaminated organisms
were removed.

[0098] Colonies from agar plates were transferred to petri dishes with half-strength
seawater and (1 ml) of a suspension of autoclaved newly hatched brine shrimp larvae.
The brine shrimp larvae became heavily overgrown with clusters of sporangia after 2-3
days. Released zoospores were biflagellate at discharge, swimming actively away from
the mature sporangium, wall remnants of which are clearly visible (in phase contrast)
after spore release. Sporangia measured 12.5 um to 25 pm in diameter, and zoospores
were 2.5 pym to 2.8 pm x 4.5 pm to 4.8 pm in size. There were 8 to 24 spores per
individual sporangium. Settled zoospores enlarged and rapidly underwent binary
divisions leading to tetrads, octads, and finally to clusters of sporangia. Tetrad formation
commenced at a very early stage prior to maturity of the sporangia. These characteristics
are in agreement with the genus Schizochytrium.

[0099] The isolated thraustochytrid deposited under ATCC Accession No. PTA-9695
was further characterized based on the similarity of its 18s rRNA gene to that of known
species. Total genomic DNA from the thraustochytrid deposited under ATCC Accession
No. PTA-9695 was prepared by standard procedures (Sambrook J. and Russell D. 2001.
Molecular cloning: A laboratory manual, 3rd edition. Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, New York) and used for PCR amplification of the 18s RNA
gene. The PCR amplification of the 18s rRNA gene was carried out with primers
previously described (Honda et. al., J. Eukaryot. Microbiol. 46(6) 1999). The PCR
conditions with chromosomal DNA template were as follows: 0.2 uM dNTPs, 0.1 uM
each primer, 8% DMSO, 200 ng chromosomal DNA, 2.5 U PfuUltra® II fusion HS DNA
polymerase (Stratagene), and 1X PfuUltra® buffer (Stratagene) in a 50 pL total volume.
The PCR Protocol included the following steps: (1) 95°C for 2 minutes; (2) 95°C for 45
seconds; (3) 55°C for 30 seconds; (4) 72°C for 2 minutes; (5) repeat steps 2-4 for 40
cycles; (6) 72°C for 5 minutes; and (7) hold at 6°C.

[0100] PCR amplification yielded a distinct DNA product with the expected size using

chromosomal template described above. The PCR product was cloned into the vector
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pJET1.2/blunt (Fermentas) according to the manufacturer's instructions, and the insert
sequence was determined using supplied standard primers.

[0101] Table 2 shows a comparison of the 18s rRNA sequence from the thraustochytnd
deposited under ATCC Accession No. PTA-9695 to DNA sequences in the National
Center for Biotechnology Information (NCBI) electronic database. Briefly, "% Identity”
was determined by the scoring matrix "swgapdnamt" within the "AlignX" program of the
VectorNTI program (Invitrogen), a standard for DNA alignment. The "% Coverage" was
taken from the results of a Basic Local Alignment Search Tool (BLAST) calculation from
the NCBI electronic database and is the percent of the query length that is included in the
aligned segments.

Table 2: Comparison of 18s rRNA Sequences

Thraustochytrids % Identity % Coverage
Calculation #1 Calculation #2
Thraustochytrium aggregatum (p) 98 90
Thraustochutriidae sp. HU1 84 86
Thraustochutriidae sp. 8-7 84 91
Thraustochytrium multirudimentale 81 88
Thraustochutriidae sp. PW19 81 85
Schizochytrium sp. ATCC 20888 81 95

(p): indicates partial sequence

[0102] As shown in Table 2, it was found that, in terms of % identity, the 18s rRNA gene
sequence (SEQ ID NO: 1) from the thraustochytrid deposited under ATCC Accession No.
PTA-9695 is closely related, though not identical, to the 18s rRNA gene sequence of 7.
aggregatum provided in Honda, D. et al., J. Euk. Micro. 46(6): 637-647 (1999). The 18s
rRNA sequence published for Thraustochytrium aggregatum is a partial sequence, with
an approximately 71 DNA nucleotide gap in the middle of the sequence. In terms of
percent coverage, the 18s rRNA gene sequence of the isolate of the invention is more
closely related to Schizochytrium sp. ATCC 20888 than to 7. aggregatum.

[0103] Highly conserved proteins such as actin and beta-tubulin have been widely used,
along with 18s rRNA gene, as markers for assessing phylogenetic relationships between
organisms (Baldauf, S. M. Am. Nat. 154, S178 (1999)). Total genomic DNA from the
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thraustochytrid deposited under ATCC Accession No. PTA-9695 was also used as a
template for PCR amplification of both the actin and beta-tubulin genes. The PCR
amplification was carried out with primers designed to conserved regions from the actin
and beta-tubulin DNA sequences from 7. aggregatum.

The PCR conditions with chromosomal DNA template were as follows: 0.2 uM
dNTPs, 0.1 uM each primer, 8% DMSO, 200 ng chromosomal DNA, 2.5 U Herculase®
II fusion DNA polymerase (Stratagene), and 1X Herculase® buffer (Stratagene) in a
50 uL total volume. The PCR Protocol included the following steps: (1) 95°C for 2
minutes; (2) 95°C for 30 seconds; (3) 55°C for 30 seconds; (4) 72°C for 2 minutes; (5)
repeat steps 2-4 for 40 cycles; (6) 72°C for 5 minutes; and (7) hold at 6°C.

PCR amplification yielded distinct DNA products with the expected sizes using
chromosomal template described above. The respective PCR products were cloned into
the vector pJET1.2/blunt (Fermentas) according to the manufacturer's instructions, and
the insert sequence of each were determined using supplied standard primers.

Table 3 shows identities for the actin amino acid sequence (SEQ ID NO: 3) from
the thraustochytrid deposited under ATCC Accession No. PTA-9695 as compared to actin
sequences available in the public database. Identities were determined through use of the
scoring matrix "blosum62mt2" within the "AlignX" program of the VectorNTI program,

a standard for protein alignment.

Table 3: Comparison of Actin Protein Sequence % Identities

Thraustochytrids % Identity
Thraustochytriidae sp. RT49 98
Schizochytrium sp. ATCC 20888 96

Thraustochytrium striatum 96
Thraustochytrium aggregatum 96
Japonochytrium marinum 95
Thraustochytrium aureum 95

Table 4 shows identities for the beta-tubulin amino acid sequence (SEQ ID NO: 5)
from the thraustochytrid deposited under ATCC Accession No. PTA-9695 as compared to
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beta-tubulin sequences available in the public database. Identities were determined
through use of the scoring matrix "blosum62mt2” within the "AlignX" program of the
VectorNTI program, a standard for protein alignment.

Table 4: Comparison of Beta-Tubulin Protein Sequence % Identities

Thraustochytrids % Identity
Aplanochytrium kerguelense 100
Aplanochytrium stocchinoi 100
Japonochytrium marinum 100
Labyrinthula sp. N8 100
Thraustochytriidae sp. RT49 100
Thraustochytrium aggregatum 100
Thraustochytriidae sp. HU1 100
Thraustochytrium aureum 100
Thraustochytrium kinnei 100
Thraustochytriidae sp. #32 100
Thraustochytriidae sp. PW19 100
Schizochytrium aggregatum 100
Schizochytrium sp. ATCC 20888 100
[0108] Based on the above characterizations, the isolated thraustochytrid deposited under

ATCC Accession No. PTA-9695 is believed to represent a new Schizochytrium species
and is therefore also designated as Schizochytrium sp. ATCC PTA-9695.

EXAMPLE 2

[0109] The isolated thraustochytrid deposited under ATCC Accession No. PTA-9695
produced high levels of cell growth under varying culture conditions, as described below.
Typical media and cultivation conditions are shown in Table 1. Also, high levels of fatty
acids and DHA were observed (i.e., greater than 50% by weight of the dry cell weight
were fatty acids and greater than 50% by weight of the fatty acid methyl esters was
DHA).

[0110] In carbon and nitrogen-fed cultures with 8200 ppm CI at 22.5 °C with 20%
dissolved oxygen at pH 7.0, the isolate produced a dry cell weight of 140 g/L after 7 days
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of culture, with a fatty acid content of 70% by weight. Closed loop ammonia feed was
used and the pH was maintained at 7.0. The omega-3 productivity was 8.92 g/(L*day)
under these conditions, with 4.7 g/LL EPA (5% by weight of fatty acids) and 56.3 g/L
DHA (57% by weight of fatty acids) in 7 days.

[0111] In carbon and nitrogen-fed cultures with 3640 ppm CI at 22.5 °C with 20%
dissolved oxygen at pH 7.0, the isolate produced a dry cell weight of 82 g/L after 7 days
of culture, with a fatty acid content of 58% by weight. The omega-3 productivity was 4.5
g/(L*day) under these conditions, with 2.1 g/I. EPA (4.3% by weight of fatty acids) and
28.5 g/L DHA (58.7% by weight of fatty acids) in 7 days.

[0112] In carbon and nitrogen-fed cultures with 980 ppm CI” at 22.5 °C with 20%
dissolved oxygen at pH 7.0, the isolate produced a dry cell weight of 60 g/L after 7 days
of culture, with a fatty acid content of 53% by weight. The omega-3 productivity was 2.8
g/(L*day) under these conditions, with 1.1 g/L EPA (3.4% by weight of fatty acids) and
18.4 g/l DHA (56.8% by weight of fatty acids) in 7 days.

EXAMPLE 3

[0113] Oils were extracted from a biomass sample (Sample A) of the isolated
thraustochytrid deposited under ATCC Accession No. PTA-9695. The biomass sample
was produced in a carbon and nitrogen-fed culture with 980 ppm CY at 22.5 °C with 20%
dissolved oxygen at pH 7.0. Oils were extracted from biomass Sample A by the hexane
extraction process to yield microbial oil Sample Al. Briefly, dried biomass was ground
with hexane using stainless steel tubes and stainless steel ball bearings for approximately
2 hours. The slurry was vacuum filtered and the filtrate was collected. The hexane was
removed using a rotary evaporator. Oils were also extracted from biomass Sample A
using the FRIOLEX® process (GEA Westfalia Separator UK Ltd., Milton Keynes,
England) to yield microbial oil Sample A2. Individual lipid classes were isolated from
microbial oil Samples Al and A2 using low pressure flash chromatography, and the
weight percent of each class was determined. The fatty acid profile of each class was
determined using gas chromatography with flame ionization detection (GC-FID) as fatty
acid methyl esters (FAME).

[0114] Flash Chromatography — Flash chromatography was used to separate the lipid

classes present in the crude oils, and to determine the weight percent of each class present

Atty. Dkt. No. 2715.0030000/JUK/SAS

283



-35-

in the oils. The chromatography system utilized Silica Gel 60 (EMD Chemical,
Gibbstown, NJ) with mobile phase composed of Petroleum Ether and Ethyl Acetate at
3 mL/min. A step gradient was used to selectively elute each lipid class from the column.
The mobile phase gradient started from 100% petroleum ether and finished with 50%
ethyl acetate (followed by a 100% methanol wash). Fractions were collected in 10 mL
test tubes using a Gilson FC 204 large-bed fraction collector (Gilson, Inc., Middleton,
WI). Each tube was analyzed by thin layer chromatography (TLC) and the tubes
containing individual lipid classes (as judged by single spots on TLC plate with expected
retention factor (Rf)) were pooled, concentrated to dryness, and weighed. The total
fraction content was then determined gravimetrically.

[0115] TLC Analysis — Thin layer chromatography was conducted on silica gel plates.
The plates were eluted using a solvent system consisting of petroleum ether : ethyl ether :
acetic acid (80:20:1) and were visualized using iodine vapor. The Rf values of each spot
were then compared with reported literature values for each lipid class.

[0116] Fatty Acid Analysis — The samples of biomass and isolated lipid classes were
analyzed for fatty acid composition as FAMEs. Samples were weighed directly into screw
cap test tubes, and 1 mL of C19:0 internal standard (NuCheck, Elysian, MN) in toluene
and 2 mL of 1.5 N HCI in methanol was added to each tube. The tubes were vortexed
briefly and placed in a heating block for 2 hours at 100° C. The tubes were removed from
the heating block, allowed to cool, and 1 mL of saturated NaCl in water was added. The
tubes were vortexed again, centrifuged, and a portion of the top (organic) layer was
placed in a GC vial and analyzed by GC-FID. FAME’s were quantified using a 3-point
internal standard calibration curve generated using Nu-Chek-Prep GLC reference
standard (Nu-Chek Prep, Inc., Elysian, MN) and tentatively identified based on retention
time. Fatty acids present were expressed as mg/g and % of total FAME.

[0117] Sample Al was prepared by dissolving the crude oil in hexane and applying to the
head of the column. After fractionation of the sample using flash chromatography, the
sterol ester fraction accounted for 1.2% by weight, the triacylglycerol (TAG) fraction
accounted for 82.7% by weight, the free fatty acid (FFA) fraction accounted for 0.9% by
weight, and the diacylglycerol (DAG) fraction accounted for 2.9% by weight of the crude
oil. The total fatty acid profiles of the Sample Al crude oil and isolated fractions are

shown below in Table 5 and Table 6 calculated as mg/g and %FAME, respectively.
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Table 5: Sample A1 Fatty Acid Profiles Calculated as Milligrams per Gram FAME

Biomass Crude Oil Sterol Esters TAG FFA DAG
Wt. % NA 38% 1.2% 82.7% 0.9 2.9%
Fatty Acid FAME (mg/g) | FAME (mg/g} | FAME (mg/g) | FAME (mg/g) | FAME (mg/g) | FAME (mg/g)
C12:0* 0.6 0.0 1.9 32 1.7 0.0
C14:0* 5.7 13.6 12.8 20.2 13.0 17.6
Cl4:1* 0.0 0.0 0.0 0.0 0.0 0.0
C15:0 1.3 34 3.1 31 2.1 2.6
C16:0* 105.5 239.5 2222 2743 183.3 225.1
Cl6:1* 0.0 0.0 0.8 0.0 0.8 0.0
C18:0* 6.4 16.4 43.1 16.8 9.8 14.0
C18:1 N9* 0.0 3.8 1.9 33 1.0 35
C18:1 N7 0.0 0.0 0.0 0.0 0.0 0.0
C18:2 N6* 0.0 0.0 0.0 0.0 0.0 0.0
C20:0* 1.8 5.5 13.0 4.7 2.0 2.9
C18:3 N3* 0.0 0.0 0.0 0.0 0.0 0.0
C20:1 N9* 0.0 0.0 0.0 0.0 0.0 0.0
C18:4 N3 0.0 0.0 0.0 0.0 0.6 0.0
C20:2 N6* 0.0 0.0 0.0 0.0 0.0 0.0
C20:3 N6 0.0 0.0 0.0 0.0 0.0 0.0
C22:0* 0.0 0.8 7.3 0.8 0.0 1.2
C20:4 N7 0.0 0.0 0.8 0.0 0.0 0.0
C20:3 N3 0.0 0.0 0.0 0.0 0.0 0.0
C20:4N6* 1.0 34 0.0 2.6 2.0 1.9
C22:1 N9* 0.0 0.0 0.0 0.0 0.0 0.0
C20:4 N5 0.0 0.0 0.0 0.0 0.0 0.0
C20:4 N3 1.5 4.1 1.5 35 2.1 2.1
C20:5 N3* 18.2 395 35 384 306 42.8
C24:0* 0.0 0.0 6.3 0.0 0.0 0.0
C22:4 N9 0.0 0.0 0.0 0.0 0.0 0.0
C24:1 N9* 0.0 0.0 0.0 0.0 0.0 0.0
C22:5 N6* 11.9 295 8.9 26.9 14.8 18.7
C22:5 N3* 1.1 4.7 0.9 36 34 2.7
C22:6 N3* 2535 569.7 107.3 556.5 352.8 451.4
Sum of all FAME's 408.6 934.0 435.4 958.0 620.1 786.4
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Table 6: Sample Al Fatty Acid Profiles as a Percent of Total FAME

Biomass Crude Oil Sterol Esters TAG FFA DAG
Fatty Acid % FAME % FAME % FAME % FAME % FAME % FAME

C12:0* 0.1 0.0 0.4 0.3 03 0.0
C14:0* 1.4 1.5 29 2.1 2.1 2.2
Cl4:1* 0.0 0.0 0.0 0.0 0.0 0.0
C15:0 0.3 0.4 0.7 0.3 0.3 0.3
C16:0* 25.8 256 51.0 28.6 29.6 28.6
Clé6:1* 0.0 0.0 0.2 0.0 0.1 0.0
C18:0* 1.6 1.8 9.9 1.8 1.6 1.8
C18:1 N9* 0.0 0.4 0.4 0.3 0.2 04
C18:1 N7 0.0 0.0 0.0 0.0 0.0 0.0
C18:2 N6* 0.0 0.0 0.0 0.0 0.0 0.0
C20:0* 0.4 0.6 3.0 0.5 0.3 04
C18:3 N3* 0.0 0.0 0.0 0.0 0.0 0.0
C20:1 N9* 0.0 0.0 0.0 0.0 0.0 0.0
C18:4 N3 0.0 0.0 0.0 0.0 0.1 0.0
C20:2 N6* 0.0 0.0 0.0 0.0 0.0 0.0
C20:3 N6 0.0 0.0 0.0 0.0 0.0 0.0
C22:0* 0.0 0.1 1.7 0.1 0.0 0.1
C20:4 N7 0.0 0.0 0.2 0.0 0.0 0.0
C20:3 N3 0.0 0.0 0.0 0.0 0.0 0.0
C20:4N6* 03 0.4 0.0 0.3 03 0.2
C22:1 N9* 0.0 0.0 0.0 0.0 0.0 0.0
C20:4 N5 0.0 0.0 0.0 0.0 0.0 0.0
C20:4 N3 0.4 0.4 0.4 0.4 0.3 0.3
C20:5 N3* 45 4.2 0.8 4.0 4.9 5.4
C24:0* 0.0 0.0 1.4 0.0 0.0 0.0
C22:4 N9 0.0 0.0 0.0 0.0 0.0 0.0
C24:1 N9* 0.0 0.0 0.0 0.0 0.0 0.0
C22:5 N6* 2.9 32 2.1 2.8 24 2.4
C22:5 N3* 0.3 0.5 0.2 0.4 0.5 0.3
C22:6 N3* 62.0 61.0 24.6 58.1 56.9 57.4

Sum of FAME % 100.0 100.0 100.0 160.0 100.0 100.0

[0118] Sample A2 was prepared by dissolving the crude oil in hexane and applying to the
head of the column. After fractionation of the sample using flash chromatography, the
sterol ester fraction accounted for 0.8% by weight, the triacylglycerol (TAG) fraction
accounted for 83.4% by weight, the free fatty acid (FFA) fraction accounted for 1.8% by
weight, and the diacylglycerol (DAG) fraction accounted for 5.6% by weight of the crude
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oil. The total fatty acid profiles of the Sample A2 crude oil and isolated fractions are

shown below in Table 7 and Table 8 calculated as mg/g and %FAME, respectively.

Table 7: Sample A2 Fatty Acid Profiles Calculated as Milligrams per Gram FAME

Biomass Crude Oil Sterol Esters TAG FFA DAG
Wt. % NA NA 0.8% 83.4% 1.8% 5.6%
Fatty Acid I;:gl\f; FAME (mg/g) | FAME (mg/g) | FAME (mg/g) | FAME (mg/g) | FAME (mg/g)
C12:0* 0.6 0.0 0.0 1.5 0.0 1.0
C14:0* 5.7 13.2 8.9 14.1 9.5 5.4
Cl4:1* 0.0 0.0 0.0 0.0 0.0 0.0
C15:0 13 33 2.8 34 2.1 22
C16:0* 105.5 233.7 183.8 246.1 159.7 137.3
Ci6:1* 0.0 0.0 0.0 0.8 0.0 0.0
C18:0* 6.4 16.6 23.6 16.9 11.3 5.6
C18:1 N9* 0.0 7.6 5.0 4.3 2.4 2.6
C18:1 N7 0.0 0.0 0.0 0.0 0.0 0.0
C18:2 N6* 0.0 22 0.7 1.6 0.8 5.1
C20:0% 1.8 52 12.1 5.5 2.6 1.1
C18:3 N3* 0.0 0.0 0.0 0.0 0.0 0.0
C20:1 N9* 0.0 0.0 0.0 0.0 0.0 0.0
C18:4 N3 0.0 0.0 0.0 0.8 1.0 0.0
C20:2 N6* 0.0 0.0 0.0 0.0 0.0 0.0
C20:3 N6 0.0 0.0 0.0 0.3 0.0 0.0
C22:0* 0.0 0.7 6.0 1.3 0.8 0.0
C20:4 N7 0.0 0.0 0.0 0.0 0.0 0.0
C20:3N3 0.0 0.0 0.0 0.0 0.0 0.0
C20:4 N6* 1.0 3.0 0.0 3.1 23 1.2
C22:1 N9* 0.0 0.0 0.0 0.0 0.0 0.0
C20:4 N5 0.0 0.0 0.0 0.0 0.0 0.0
C20:4 N3 1.5 4.1 14 43 2.7 1.0
C20:5 N3* 18.2 38.6 2.7 38.6 395 455
C24:0* 0.0 0.0 4.7 0.6 0.0 0.3
C22:4 N9 0.0 0.0 0.0 0.0 0.0 0.0
C24:1 N9* 0.0 0.0 0.0 0.0 0.0 0.0
C22:5 N6* 11.9 28.2 8.6 29.6 18.0 14.7
C22:5 N3* 1.1 34 0.0 35 2.5 22
C22:6 N3* 253.5 566.7 102.2 575.0 475.3 4472
Sum of all FAME's 408.6 926.5 362.3 951.3 730.4 672.5
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Table 8: Sample A2 Fatty Acid Profiles as a Percent of Total FAME

Biomass Crude Oil Sterol Esters TAG FFA DAG
Fatty Acid % FAME % FAME % FAME % FAME % FAME % FAME

C12:0* 0.1 0.0 0.0 0.2 0.0 0.2
C14:0* 1.4 14 2.4 1.5 1.3 0.8
Cl4:1* 0.0 0.0 0.0 0.0 0.0 0.0
C15:0 0.3 0.4 0.8 0.4 0.3 0.3
Cl16:0* 25.8 252 50.7 259 21.9 20.4
Cl16:1* 0.0 0.0 0.0 0.1 0.0 0.0
C18:0* 1.6 1.8 6.5 1.8 1.5 0.8
C18:1 N9* 0.0 0.8 1.4 0.5 0.3 0.4
C18:1 N7 0.0 0.0 0.0 0.0 0.0 0.0
C18:2 N6* 0.0 0.2 0.2 0.2 0.1 0.8
C20:0* 0.4 0.6 33 0.6 0.4 0.2
C18:3 N3+* 0.0 0.0 0.0 0.0 0.0 0.0
C20:1 N9* 0.0 0.0 0.0 0.0 0.0 0.0
C18:4 N3 0.0 0.0 0.0 0.1 0.1 0.0
C20:2 N6* 0.0 0.0 0.0 0.0 0.0 0.0
C20:3 N6 0.0 0.0 0.0 0.0 0.0 0.0
C22:0%* 0.0 0.1 1.7 0.1 0.1 0.0
C20:4 N7 0.0 0.0 0.0 0.0 0.0 0.0
C20:3 N3 0.0 0.0 0.0 0.0 0.0 0.0
C20:4 N6* 0.3 0.3 0.0 0.3 0.3 0.2
C22:1 N9* 0.0 0.0 0.0 0.0 0.0 0.0
C20:4 N5 0.0 0.0 0.0 0.0 0.0 0.0
C20:4 N3 0.4 0.4 0.4 0.4 0.4 02
C20:5 N3* 4.5 4.2 0.7 4.1 5.4 6.8
C24:0%* 0.0 0.0 1.3 0.1 0.0 0.0
C22:4 N9 0.0 0.0 0.0 0.0 0.0 0.0
C24:1 N9* 0.0 0.0 0.0 0.0 0.0 0.0
C22:5 N6* 29 3.0 24 3.1 2.5 2.2
C22:5 N3* 0.3 0.4 0.0 0.4 0.3 0.3
C22:6 N3* 62.0 61.2 28.2 60.4 65.1 66.5

Sum of FAME % 100.0 100.0 100.0 100.0 100.0 100.0
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EXAMPLE 4

[0119] Triacylglycerides (TAGs) were isolated from a sample of microbial oil previously
extracted from the isolated thraustochytrid deposited under ATCC Accession No. PTA-
9695 using hexane extraction (sample Al) or the FRIOLEX® process (GEA Westfalia
Separator UK Ltd., Milton Keynes, England) (sample A2), as described in Example 3.
The relative area percent of each TAG isomer was determined using non-aqueous
reversed-phase high performance liquid chromatography (NARP-HPLC) with
atmospheric pressure chemical ionization-mass spectrometry (APCI-MS) detection, and a
tentative identification of each positional isomer was made using the mass spectra
fragmentation patterns.

[0120] Individual lipid classes, including TAGs, were isolated using flash
chromatography. The TAG fraction was analyzed by HPLC/APCI-MS to determine
which fatty acid moieties are present in each TAG species, and the relative amounts of
each TAG species. Tentative identification of each TAG peak was based on retention
time and the APCI spectra of each peak. When using NARP-HPLC, the retention of each
TAG increases with the equivalent carbon number (ECN), which is defined as the total
number of carbons in all of the acyl chains minus two times the number of double bonds.
Also, when using optimal chromatographic conditions, critical pairs of TAG species with
the same ECN but with different distributions of saturated and unsaturated fatty acids, as
well as fatty acids with varying chain lengths can also be resolved. The APCI mass
spectra of each TAG peak provides the masses of the protonated molecular ion [M + H]",
ammonium adduct ions [M + NH4]", and DAG fragment ions. Each TAG yields a
distinctive mass spectrum, and the mass of the DAG fragment ions help to determine the
identity of each TAG species. The fragment ion corresponding to a loss of an acyl group
from the sn-2 position will be the least intense signal in an APCI spectra because it is
energetically less favorable than a loss at the sn-1 or sn-3 position. Modern Methods for
Lipid Analysis by Liquid Chromatography Mass Spectrometry and Related Techniques
276-297 (William Craig Byrdwell ed., 2005).

[0121] Flash Chromatography — Flash chromatography was used to separate the lipid
classes present in the crude oil and to determine the weight percent of each class present
in the oil. The chromatography system utilized Silica Gel 60 with a mobile phase
composed of Petroleum Ether and Ethyl Acetate at 3 mL/min. A step gradient was used
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to selectively elute each lipid class from the column. The mobile phase gradient started
from 100% petroleum ether and finished with 50% ethyl acetate (followed by a 100%
methanol wash). Fractions were collected in 20 mL test tubes using a Gilson FC 204
large-bed fraction collector (Gilson, Inc., Middleton, WI). Each tube was analyzed by
TLC and the tubes containing individual lipid classes (as judged by single spots on TLC
plate with expected Rf) were pooled, -concentrated to dryness, and weighed. The total
fraction content was then determined gravimetrically.

(0122} TLC Analysis — Thin layer chromatography was conducted on silica gel plates.
The plates were eluted using a solvent system consisting of petroleum ether : ethyl ether :
acetic acid (80:20:1) and were visualized using iodine vapor. The Rf values of each spot
were then compared with reported literature values for each lipid class.

[0123] HPLC/APCI-MS Analysis - The LC/MS system used consisted of a Hewlett
Packard model 1100 HPLC equipped with atmospheric pressure chemical ionization
(APCI) and a Hewlett Packard model 1100 mass selective detector (MSD) (Agilent
Technologies, Inc., Santa Clara, CA). The HPLC method utilized two PHENOMENEX®
C18 column (250 mm x 4.6 mm, 5 ym; Phenomenex, Inc. (Torrance, CA)) connected in
series, a flow rate of 1 mI/min., an injection volume of 2 ul,, and a column temperature
of 50°C. The mobile phase consisted of 0.1% ammonium acetate in isopropanol (Solvent
A) and acetonitrile (Solvent B). A linear gradient was used starting at 20% Solvent A,
increasing to 75% Solvent A in 40 minutes, holding at 75% Solvent A for 5 minutes,
returning to 20% Solvent A in 1 minute, and holding at 20% Solvent A for an additional 9
minutes. The MSD mass range was set to m/z 400 — 1150, with a fragmentor voltage of
150, a drying gas flow of 6 L/min, a nebulizer pressure of 45 psig, a drying gas
temperature of 350°C, a vaporizer temperature of 325°C, a capillary voltage of 3500 V,
and a corona current of 10 pA.

[0124] Tridocosahexaenoin (Tri-DHA) — A Tri-DHA STD (WuCheck, Elysian, MN) was
used to evaluate the chromatographic system and the accuracy of the detector response.
The retention time of the Tri-DHA peak was 22.5 minutes, and the total ion
chromatogram (TIC) gave good signal to noise ratio. The APCI mass spectra of the Tri-
DHA peak shows the protonated molecular ion [M + H]" at m/z 1023.7, the ammonium
adduct ions [M + NH4]" at m/z 1040.8, and a single characteristic DAG fragment ion at
m/z 695.5.
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[0125] A sample of the isolated TAG fraction was prepared in hexane and analyzed by
NARP HPLC/APCI-MS to determine the identities of the individual TAG isomers. .
[0126] The mass spectrum of each peak was evaluated and a tentative identification of

each fatty acid moiety was made, as summarized in Tables 9 and 10 below.

Table 9: Tentative Identification of TAG Species by LC/APCI-MS in Sample Al

Re,}‘?“ﬁ"“ Peak # 1(}::2;2:;” Area | viHt | M+ NH4® Major (DAG)
ime (sn-1/sn-2/sn-3) Percent Fragments
214 1 EPA/EPA/DHA 03 971.7 988.8 643.5,669.3
219 2 DHA/DHA/EPA 44 997.8 10147 669.5, 695.5
224 3 DHA/DHA/DHA 11.6 10237 1040.7 695.5
233 4 DHA/ARA/DHA 0.5 999.6 1016.7 671.4
23.6 5 DHA/DPA/DHA 0.2 1025.9 1042.8 697.5
24.1 6 DHA/DHA/ARA 0.7 999.7 1016.8 671.5, 695.5
24.6 7 DHA/DHA/DPA 24 1025.7 10425 695.5,697.4
253 8 EPA/14:0/DHA 03 897.6 914.6 569.4, 595.3
259 9 DHA/DHA/14:0 26 923.7 940.7 595.4, 695.5
27.2 10 DHA/DHA/15:0 0.4 937.8 954.7 609.5, 695.5
275 11 EPA/EPA/16:0 0.2 899.5 916.7 597.5,643.5
28.0 12 DHA/16:0/EPA 47 925.8 9427 597.4, 623.5, 669.3
285 13 DHA/DHA/16:0 30.8 951.7 968.7 623.7, 695.5
29.5 14 DHA/ARA/16:0 0.7 927.6 9447 599.5, 671.5
297 15 DHA/DPA/16:0 0.9 953.7 970.8 625.5, 697.5
304 16 DHA/16:0/ARA 0.9 927.7 944.6 599.5, 623.5
30.8 17 DHA/16:0/DPA 45 953.8 970.7 623.4, 6253
31.1 18 DHA/18:0/DHA 1.8 979.7 996.7 651.5
323 19 DHA/14:0/16:0 23 8517 868.7 523.5
136 20 DHA/15:0/16:0 08 865.7 882.7 5374
DHA/20:0/DHA 1007.8 1024.9 679.5
34.9 21 DHA/16:0/16:0 193 879.7 896.7 551.5,623.5
DHA/22:0/DHA 1035.8 1052.8 707.7
36.1* 22 DHA/18:0/15:0 05 893.8 910.8 565.5
DPA/16:0/16:0 881.8 898.8 551.5, 625.4
374 23 DHA/16:0/18:0 37 907.7 9247 579.5,623.5
389 24 16:0/16:0/14:0 0.3 NA 796.7 523.4,551.5
40.1 25 DHA %;‘gai“i“g 0.4 1117.9 11349 789.7
40.8 26 DHA g:‘gaimng 0.4 1091.9 1108.9 763.7
413 27 16:0/16:0/16:0 1.0 NA 824.6 551.5
42.0 28 DHA/16:0/22:0 02 963.8 980.8 623.3, 6354
P o DHA/20:0/22:1 03 1017.8 10348 689.7
16:0/20:0/14:0 835.6 852.8 579.5, 607.5
45.6* 30 DHA/22:0/22:1 0.7 1045.8 1062.8 7.7
46.3* 31 DHA/20:0/22:0 0.5 1019.8 1036.9 691.7
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Table 10: Tentative Identification of TAG Species by LC/APCI-MS in Sample A2

Retention Time [Peak # Te“‘ég_"ﬁ}:_;‘;gf;’;ti"" Area Percent |[M+H]* | [M+NH4]* |(DAG) Fragments
214 1 EPA/EPA/DHA 03 971.7 988.8 643.5, 669.3
21.9 2 DHA/DHA/EPA 45 997.8 1014.7 669.5, 695.5
223 3 DHA/DHA/DHA 14.0 1023.7 1040.7 695.5
233 4 DHA/ARA/DHA 0.6 999.6 1016.7 6714
236 s DHA/DPA/DHA 03 1025.9 1042.8 697.5
24.1 6 DHA/DHA/ARA 0.9 999.7 1016.8 6715, 695.5
24.6 7 DHA/DHA/DPA 3.0 1025.7 1042.5 695.5, 697.4
254 8 EPA/14:0/DHA 0.2 897.6 914.6 569.4, 5953
259 9 DHA/DHA/14:0 2.1 923.7 940.7 595.4, 695.5
272 10 DHA/DHA/15:0 0.5 937.8 954.7 609.5, 695.5
27.6 11 EPA/EPA/16:0 0.2 899.5 916.7 597.5, 6435
28.1 12 DHA/16:0/EPA 42 925.8 942.7 597'646’9653'5 :
28.5 13 DHA/DHA/16:0 31.4 951.7 968.7 623.7,695.5
296 14 DHA/ARA/16:0 0.7 927.6 944.7 599.5, 671.5
29.8 15 DHA/DPA/16:0 0.6 953.7 970.8 625.5,697.5
304 16 DHA/16:0/ARA 0.9 927.7 944.6 599.5, 623.5
30.8 17 DHA/16:0/DPA 45 953.8 970.7 623.4,6253
311 18 DHA/18:0/DHA 22 979.7 996.7 6515
324 19 DHA/14:0/16:0 15 851.7 868.7 5235
336 2 | Hanoopia 09 1008 | 10 610
34.9 21 DHA/16:0/16:0 16.1 879.7 896.7 5515, 623.5

DHA/22.0/DHA 10358 1052.8 707.7
36.1% 2 DHA/18:0/15:0 0.4 803.8 910.8 565.5

DPA/16:0/16:0 881.8 898.8 5515, 625.4
373 2 DHA/16:0/18:0 3.4 907.7 924.7 579.5,623.5
397 24 16:0/16:0/14:0 0.9 NA 796.7 523.4,551.5
40.0 25 | DHA Containing TAG 0.8 11179 11349 789.7
40.8 26 | DHA Containing TAG 0.6 1091.9 1108.9 763.7
413 27 16:0/16:0/16:0 07 NA 824.6 551.5
42.1 28 DHA/16:0/22:0 03 963.8 980.8 6233, 6354
s | | R a0 02 @56 | s | 5756075
45.6* 30 DHA/22:0/22:1 0.8 1045.8 1062.8 717.7
46.3% 31 DHA/20:0/22:0 0.7 1019.8 1036.9 691.7
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EXAMPLE 5

[0127] After oil was extracted from the fermentation broth using the Friolex process, as
described in Example 3, the crude oil was further processed via refining, bleaching, and
deodorizing steps to obtain a final oil. The final oil was diluted with high oleic sunflower
oil to obtain finished commercial oil with a DHA content of approximately 400 mg/g.
Individual lipid classes were isolated and the fatty acid profiles of each class was
determined using gas chromatography with flame ionization detection (GC-FID) as fatty
acid methyl esters (FAME).

[0128] Flash Chromatography — Flash chromatography was used to separate the lipid
classes present in the final oil, and to determine the weight percent of each class present
in the oil. The chromatography system utilized Silica Gel 60 (EMD Chemical,
Gibbstown, NJ) with mobile phase composed of Petroleum Ether and Ethyl Acetate at 3
mL/min. A step gradient was used to selectively elute each lipid class from the column.
The mobile phase gradient started from 100% petroleum ether and finished with 50%
ethyl acetate (followed by a 100% methanol wash). Fractions were collected in 10 mL
test tubes using a Gilson FC 204 large-bed fraction collector (Gilson, Inc., Middleton,
WI). FEach tube was analyzed by thin layer chromatography (TLC) and the tubes
containing individual lipid classes (as judged by single spots on TLC plate with expected
retention factor (Rf)) were pooled, concentrated to dryness, and weighed. The total
fraction content was then determined gravimetrically.

[0129] TLC Analysis — Thin layer chromatography was conducted on silica gel plates.
The plates were eluted using a solvent system consisting of petroleum ether : ethyl ether :
acetic acid (80:20:1) and were visualized using iodine vapor. The Rf values of each spot
were then compared with reported literature values for each lipid class.

[0130] Fatty Acid Analysis — The final oil sample and isolated lipid classes were analyzed
for fatty acid composition as FAMEs. Samples were weighed directly into screw cap test
tubes, and 1 mL of C19:0 internal standard (NuCheck, Elysian, MN) in toluene and 2 mL
of 1.5 N HCl1 in methanol was added to each tube. The tubes were vortexed briefly and
placed in a heating block for 2 hours at 100° C. The tubes were removed from the
heating block, allowed to cool, and 1 mL of saturated NaCl in water was added. The
tubes were vortexed again, centrifuged, and a portion of the top (organic) layer was

placed in a GC vial and analyzed by GC-FID. FAME’s were quantified using a 3-point
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internal standard calibration curve generated using Nu-Chek-Prep GLC reference
standard (Nu-Chek Prep, Inc., Elysian, MN) and tentatively identified based on retention
time. Fatty acids present were expressed as mg/g and % of total FAME.

[0131] The sample was prepared by dissolving 250 mg of final oil in 600 pL of hexane
and applying to the head of the column. After fractionation of the sample using flash
chromatography, the sterol ester fraction accounted for 1.2% by weight, the
triacylglyceride (TAG) fraction accounted for 92.1% by weight, the free fatty acid (FFA)
fraction accounted for 2.1% by weight, the sterol fraction accounted for 1.1%, the
diacylglyceride (DAG) fraction accounted for 2.8% by weight of the final oil.

[0132] The TLC analysis of the pooled fractions showed that the FFA and sterol fractions
were mixed with TAG and DAG respectively. The total fatty acid profiles of the
FRIOLEX® final oil and isolated fractions are shown below in Table 11 and Table 12
calculated as mg/g and %FAME, respectively.
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Table 11: Fatty Acid Profile Calculated as Milligrams per Gram of FAME

Fimal | Strol | TAG | FFA | Sterol | DAG
Wt % NA 12 92.1 2.1 11 28
Fatty Acid FAME FAME FAME FAME FAME FAME
(mg/g) (mg/g) (mg/g) (mg/g) | (mg/g) | (mg/g)
C12:0% 0.0 0.0 1.0 0.0 12 0.6
Cl4:0* 115 5.1 113 6.0 96 5.7
Cla1r 0.0 0.0 0.0 0.0 0.0 0.0
Cl15:0 23 0.0 23 12 2.0 1.9
C16:0* 183.3 80.0 180.8 99.9 1493 132.2
Cl6:1* 0.0 0.0 0.9 0.0 038 0.6
Cl8:0* 19.6 17.5 196 75 162 | 67
CI8:1N9* | 2433 | 2428 | 2496 | 629 | 1905 | 840
CI8:1 N7 19 1.7 20 0.8 19 0.9
C18:2 N6* 13.8 5.6 13.8 6.2 14.3 9.1
C20:0 43 6.6 45 15 36 14
CI83N3* | 00 0.0 03 0.0 0.0 0.0
C201N9* | 00 0.0 0.8 0.0 038 0.0
C18:4 N3 0.0 0.0 0.7 13 0.9 0.4
C202N6* | 00 0.0 06 0.0 0.0 0.0
€203 N6 0.0 0.0 03 0.0 0.0 0.0
C22:.0%* 33 61.0 32 1.1 3.0 1.2
C20:4 N7 0.0 0.0 0.0 0.0 0.0 0.0
C20:3 N3 0.0 0.0 0.0 0.0 0.0 0.0
C20:4N6* 1.7 0.0 23 1.4 1.9 13
C22:1 N9o* 0.0 0.0 0.0 0.0 0.0 0.0
C20:4 N5 0.0 0.0 0.0 0.0 0.0 0.0
C20:4 N3 2.4 45 3.0 22 26 13
C20:5N3* | 28.1 3.0 277 386 | 256 | 432
C24:0% 1.4 643 1.4 0.0 2.0 1.0
C22:4 N9 0.0 0.0 0.0 0.0 0.0 0.0
C24:1 No* 0.0 0.0 0.0 0.0 0.0 0.0
C22:5 No* 20.0 7.6 21.0 10.1 17.2 14.4
C25N3* | 28 0.0 3.1 3.7 34 29
C22:6 N3* | 407.1 72.5 4174 | 4436 | 3505 | 4285
S;m;‘;“ 936.1 572.1 967.6 | 6880 | 7973 | 7373
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Table 12: Fatty Acid Profiles as a Percent of Total FAME

Fg'i‘;‘l g‘s‘;‘r’; TAG | FFA | Sterol | DAG
Fatty Acid % % % % % %
FAME | FAME | FAME | FAME | FAME | FAME
C12:0% 0.0 0.0 0.1 0.0 02 0.1
Cl14:0* 12 0.9 1.2 0.9 12 0.8
Clan* 0.0 0.0 0.0 0.0 0.0 0.0
C15:0 02 0.0 02 0.2 02 03
Cl6:0* 196 | 140 | 187 | 145 | 187 | 179
Cl6:1* 0.0 0.0 0.1 0.0 0.1 0.1
C18:0* 2.1 3.1 2.0 1.1 2.0 0.9
CI&IN9* | 260 | 424 | 258 | 91 | 239 | 114
CI&IN7 | 02 03 0.2 0.1 02 0.1
CI82N6* | 15 1.0 14 0.9 1.8 12
C20:0* 0.5 1.1 0.5 02 0.5 02
CI83N3* | 00 0.0 0.0 0.0 0.0 0.0
C20:1N9* | 0.0 0.0 0.1 0.0 0.1 0.0
CI84N3 | 00 0.0 0.1 02 0.1 0.1
C202N6* | 0.0 0.0 0.1 0.0 0.0 0.0
C203N6 | 00 0.0 0.0 0.0 0.0 0.0
C22:0* 04 | 107 | 03 02 0.4 02
C204N7 | 00 0.0 0.0 0.0 0.0 0.0
C203N3 | 00 0.0 0.0 0.0 0.0 0.0
C20:4N6* | 02 0.0 02 02 02 02
C22:1N9* | 0.0 0.0 0.0 0.0 0.0 0.0
C204N5 | 00 0.0 0.0 0.0 0.0 0.0
C204N3 | 03 0.8 03 03 03 02
C20:5N3* | 3.0 0.5 2.9 5.6 3.2 5.9
C24:0* 02 | 112 | o1 0.0 0.2 0.1
C224N9 | 0.0 0.0 0.0 0.0 0.0 0.0
C24:1N9* | 00 0.0 0.0 0.0 0.0 0.0
C22:5N6* | 2.1 13 22 15 22 19
C225N3* | 03 0.0 03 0.5 0.4 0.4
C226N3* | 436 | 127 | 431 | 645 | 440 | 581
Fi‘;‘}"E"; 100 | 100 | 100 | 100 | 100 | 100
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EXAMPLE 6

[0133] An analysis of the triacylglycerides (TAGs) of the final oil described in Example
5 was performed using techniques described in Example 4. The tentative identification of

each fatty acid moiety was made, as summarized in Tables 13 and 14 below.

Table 13: Tentative Identification of Major TAG Species

Peak retention Ten_tatlvg Area
Time, min. Identification Percent
(sn-1/sn-2/sn-3)

22.0 DHA/DHA/EPA 3.4
22.5 DHA DHA/DHA 10.4
24.7 DHA/DHA/DPA 2.1
28.2 DHA/16:0/EPA 3.4
28.7 DHA/16:0/DHA 23.0
31.0 DHA/16:0/DPA 3.3
35.2 DHA/16:0/16:0 11.6
37.6 DHA/16:0/18:0 4.3
40.4 18:1/18:1/18:1 14.0
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Table 14: Tentative Identification of TAG Species by LC/APCI-MS

Retention Time P;ak Tenté:‘i_vlelslfsnj:;figtion Area Percent M j H] M+ NH4] Fr(:ﬁ;?n(_:l)n ts
215 1 EPA/EPA/DHA 0.4 971.7 988.7 643.5,669.5
220 2 DHA/DHA/EPA 3.4 997.8 1014.7 669.4, 695.5
225 3 DHA/DHA/DHA 10.4 10238 1040.7 695.5
234 4 DHA/DHA/ARA 0.5 999.8 1016.7 671.4, 6953
23.7 5 DHA/DPA/DHA 0.3 1025.7 1042.7 697.5
242 6 DHA/DHA/ARA 0.8 999.7 1016.8 671.5, 6955
24.7 7 DHA/DHA/DPA 2.1 1025.7 1042.5 695.5,697.4
25.6 8 EPA/14:0/DHA 02 897.7 914.8 569.4, 5953
26.1 9 DHA/14:0/DHA 1.4 9237 940.7 595.5, 695.5
27.4 10 DHA/15:0/DHA 03 937.8 954.8 609.3
27.7 11 EPA/16:0/EPA 0.2 899.5 916.7 597.5
282 12 DHA/16:0/EPA 3.4 925.7 942.7 5 97‘656’96%3 4,
28.7 13 DHA/16:0/DHA 23.0 9517 968.7 623.5, 6955
29.8 14 DHA/16:0/ARA 05 927.7 944.8 599.5,623.5
30.0 15 DHA/16:0/DPA 0.7 953.8 970.8 623.4, 6255
30.6 16 DHA/16:0/ARA 0.8 927.7 944.3 599.5, 623.5
31.0 17 DHA/16:0/DPA 33 953.7 970.7 623.4,625.5
313 18 DHA/18:0/DHA 16 979.8 996.8 651.5
326 19 DHA/14:0/16:0 1.6 851.8 868.8 5235
39 20 | Dhamoopaa 08 o018 | 1048 Pty
35.2 21 DHA/16:0/16:0 11.6 879.7 896.8 551.5,623.5

DHA/22-0/DHA 10358 1052.8 707.7
36.4 22 DHA/18:0/15:0 05 893.8 910.8 565.5

DPA/16:0/16:0 881.8 898.8 551.5,625.4
376 23 DHA/16:0/18:0 43 907.8 924.8 579.5,623.5
40.0 24 DHA/16:0/20:0 0.8 9358 952.8 607.6, 623.5
40.4 25 18:1/18:1/18:1 14.0 885.8 902.8 603.5
407 26 18:1/16:0/18:1 22 859.8 876.8 577.5
411 27 | DHA Containing TAG 16 1092.0 1108.8 763.7
424 28 24:0 Containing TAG 0.5 963.8 980.9 594.5
43.0 29 18:1/18:1/18:0 19 887.7 904.8 603.6, 605.6
459 30 DHA/22:0/22:1 0.9 1045.9 1062.9 717.6
46.6 31 DHA/20:0/22:0 0.7 1019.8 1036.8 691.5
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EXAMPLE 7

{0134} A two-day old inoculum flask of the isolated thraustochytrid deposited under
ATCC Accession No. PTA-9695 was prepared in a carbon and nitrogen-fed culture with
980 ppm CI” (thraustochytrid media).

[0135] Mutagenesis was carried out according to following procedure:

[0136] A sterile T=2 day old flask, approximately 50 ml, was poured into a sterile 40 ml
glass homogenizer. The culture received 50 plunges in the homogenizer. The culture
was pipeted out and filtered through a sterile 50 micron mesh filter, which was placed in a
50 ml sterile tube (the mesh was used as a means of retaining the larger clumps of
colonies while letting the smaller clusters and single cells pass through the 50 micron
mesh.). The entire concentrated macerate was collected in a sterile 50 ml tube. The
macerated culture was vortexed and dilutions at levels up to 1:100 fold were made in
tubes containing thraustochytrid media. The diluted macerate samples were vortexed
prior to adding 200 ul of inoculum to a thraustochytrid media agar petri dish, 100 x 15
mm, containing 4-5 glass beads (3 mm glass beads). Each plate was gently agitated in an
effort to have the beads spread the inoculum evenly around the plate. Beads were
dumped off of plates and plates were left to sit with covers on for approximately 5
minutes to dry. Lights in both the sterile hood and adjoining areas were turned off as the
procedure was performed in dim light. There was minimal light available to be able to
run the procedure but only indirect and dim.

[0137] Five replicate plates were placed on the floor of the XL crosslinker (Spectronics
Corporation, New York) with the lids off while the samples were irradiated. The
crosslinker delivered power in terms of microjoules and a level was sought that achieved
a 90%-95% Kill. Five replicate control plates were inoculated with un-mutagenized cells
using the same protocol. These cell counts were used to calculate the % Kill. Once the
irradiation was finished the plates were taken out, the lids were replaced, and the plates
were wrapped in parafilm followed by a wrap in aluminum foil. It was imperative that
the plates grew for the first week in the dark so that they were not able to repair the
damaged genes.

[0138] Plates were placed in a 22.5°C room for about 10 days prior to counting the
colonies. When final counts were made, individual colonies were picked with a sterile

inoculating loop and re-streaked on new thraustochytrid media plates. Each colony was
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plated on an individual plate. As plates grew dense a sample was taken, using a
inoculating loop, and inoculated into a sterile 250 ml shake flask containing 50 ml of
thraustochytrid media. This flask was placed on a shaker at 200 rpm in a 22.5°C room.
On T=7 days the shake flask culture was harvested into a 50 ml sterile tube. The pH was
taken and the sample was spun down to collect the biomass pellet. Each sample was
rinsed and re-suspended in a 50:50 mixture of isopropyl alcohol and distilled water prior
to being re-spun. The collected pellet was freeze dried, weighed, and a FAME analysis
was performed. The data in Tables 15-21 represents mutants produced with the above

process.
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EXAMPLE 8

[0139] Four thraustochytrid samples were obtained from the American Tissue and
Culture Collection (ATCC) and each sample was analyzed for the fatty acid profile of the
biomass, the fatty acid profile of the extracted crude oil, the triacylglyceride (TAG)
fraction of the crude oil, and the polar lipid (PL) fraction of the crude oil. The samples
analyzed were ATCC 34304, 20890, 20889, and 20892. The strains were inoculated into
250 ml shake flask containing 50 mls of the following medium: 1 g peptone, 1 g yeast
extract, 5 g glucose in 1 liter of artificial seawater. Cultures were incubated at 20 °C with
shaking at 200 rpm on an orbital shaker. After 7 days the cultures was harvested by
centrifugation (5087 xg), washed with a mixture of water: isopropanol (1:1), and
centrifuged again. The resulting pellet was freeze dried. The crude oil was exfracted
from the dried biomass using the method of Bligh and Dyer (Can. J. of Biol. And Phys.
37:911-917 (1959)). TAGs and PLs were isolated from the crude oil using a variation of
the solid phase extracted (SPE) method developed by Kaluzny ef al. (J. Lipid Res. 26:
135-140 (1959)). The crude oil and isolated fractions were analyzed for DHA and EPA
content as well as the total fatty acid content (as fatty acid methyl esters).

[0140] Lipid Extraction — Crude oil was extracted from the freeze dried biomass by
weighing 100 to 200 mg into a 1.5 x 10 cm screw top test tube, adding 8 mL of a
monophasic system consisting of 1:2:0.8 chloroform : methanol : water
(CHCI3:MeOH:H;0), and homogenizing with a POLYTRON® PT 3100 dispersing unit
equipped with a PT-DA 3012/2 aggregate. The sample was homogenized for 2 minutes
at 10000 rpm while immersed in an ice bath. A biphasic system was produced by adding
2.1 mL of CHCl;, vortexing for 1 minute, adding 1.7 mL of H,O, and vortexing again for
an additional 1 minute. The bottom (organic) layer was removed using a Pasteur pipet
and placed into a collection flask. The MeOH-H;O layer left in the test tube was re-
extracted two more times with 2.1 mL portions of CHCl;. The organic layers were
combined and dried under a stream of nitrogen.

[0141] Solid Phase Extraction - The TAG and PL fractions were separated from the
crude lipid by SPE using 500 mg aminopropyl cartridges (Burdick & Jackson) placed in a
Vac Elut apparatus. The cartridge was condition with 5 mL of hexane, and 10 to 20 mg
of each sample was dissolved in 400 pL. CHCI; and applied to the cartridge. The column
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was washed with 4 mL of 2:1 CHCls:isopropyl alcohol (IPA) to elute all the neutral
lipids, which were collected and dried under nitrogen. The fatty acids were then eluted
with 5 mL of 2% acetic acid (HOAc) in ether, which was discarded. The PL portion was
eluted with 5 mL of MeOH, which was collected and dried under nitrogen. The neutral
lipid fraction was re-dissolved in 400 pL of hexane and applied to a second aminopropyl
column (previously conditioned with 5 mL of hexane). Sterol esters were eluted with 5
mL of 1% ethyl acetate (EtOAc) in hexane and discarded. Finally, TAGs were eluted
with 5 mL of 3% EtOAc in hexane, which was collected and dried under nitrogen.

[0142] TLC Analysis — Thin layer chromatography was conducted on silica gel plates.
The plates were eluted using a solvent system consisting of petroleum ether : ethyl ether :
acetic acid (80:20:1) and were visualized using iodine vapor.

[0143] Fatty Acid Analysis — Samples of biomass, crude oil, isolated TAG, and PL
fractions were analyzed for fatty acid composition as FAMEs. Samples were weighed
directly into screw cap test tubes, and 1 mL of C19:0 internal standard in toluene and 2
mL of 1.5 N HCI in methanol was added to each tube. The tubes were vortexed briefly
and placed in a heating block for 2 hours at 100°C. The tubes were removed from the
heating block, allowed to cool, and 1 mL of saturated NaCl in water was added. The
tubes were vortexed again, centrifuged, and a portion of the top (organic) layer was
placed in a GC vial and analyzed by GC-FID. FAME’s were quantified using a 3-point
internal standard calibration curve generated using Nu-Chek-Prep GLC reference
standard and tentatively identified based on retention time. Fatty acids present were
expressed as mg/g and % of total FAME.

[0144] ATCC 34304 — The lipid content of the ATCC 34304 biomass was estimated to be
9.1% as the sum of FAME, and the amount of crude oil obtained after solvent extraction
was 9.2% by weight, giving a 101% recovery of fat present in the biomass. The EPA and
DHA content of the biomass was determined to be 4.8 mg/g and 38.7 mg/g, respectively.
The extracted crude oil contained 25.9 mg/g EPA and 238.7 mg/g DHA. The isolated
TAG contained 13.9 mg/g EPA and 303.9 mg/g DHA, while the isolated PL contained
38.7 mg/g EPA and 237.980 mg/g DHA. The total fatty acid profiles of the biomass,
extracted crude oil, TAG fraction, and PL fraction are shown below in Table 22 and
Table 23 calculated as mg/g and % FAME, respectively.
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Table 22: Fatty Acid Profile of ATCC 34304 Calculated as Milligrams per Gram

Biomass Crude Oil TAG PL
Fatty Acid FAME (mg/g) FAME (mg/g) FAME (mg/g) FAME (mg/g)
C12:0%* 0.0 0.0 0.0 0.0
C14:0* 1.5 8.5 13.7 1.5
Ciq:1* 0.0 0.2 0.0 0.0
C15:0 0.0 0.0 0.0 0.0
C16:0* 20.8 138.9 250.8 73.9
Cl6:1* 0.2 2.9 6.9 0.3
C18:0* 2.1 17.8 456 0.8
C18:1 N9* 3.8 29.8 74.2 4.2
C18:1 N7 0.0 0.0 0.0 0.0
C18:2 N6* 1.5 12.0 31.0 2.5
C20:0* 0.1 0.7 1.7 0.1
C18:3 N3* 0.0 0.0 0.0 0.0
C20:1 N9* 0.0 0.1 0.3 0.0
C18:4 N3 0.0 8.5 0.3 0.0
C20:2 N6* 0.1 0.8 2.2 0.0
C20:3 N6 0.0 2.5 6.3 0.5
C22:0% 0.3 5.2 0.3 0.0
C20:4 N7 0.4 2.7 0.0 0.0
C20:3 N3 0.0 0.0 0.6 0.0
C20:4N6* 34 20.8 209 27.5
C22:1 N9* 0.0 0.0 0.0 0.0
C20:4 N5 0.0 0.0 0.0 0.0
C20:4 N3 0.1 0.6 1.3 0.3
C20:5 N3* 4.8 25.9 13.9 38.7
C24:0* 0.4 0.2 0.3 0.0
C22:4 N9 0.0 1.2 0.7 0.4
C24:1 N9* 0.9 6.9 18.2 0.8
C22:5 N6* 11.0 60.8 51.9 459
C22:5 N3* 0.4 3.1 6.8 1.0
C22:6 N3* 38.7 238.7 303.9 237.9
Sum of all
FAME 91.2 590.9 855.7 437.3
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Table 23: Fatty Acid Profiles of ATCC 34304 Calculated as a Percent of Total

FAME
Biomass Crude Oil TAG PL
Fatty Acid % FAME % FAME % FAME % FAME
C12:0%* 0.0 0.0 0.0 0.0
C14:0* 1.7 1.5 1.6 0.4
Cl14:1* 0.0 0.0 0.0 0.0
C15:0 0.0 0.0 0.0 0.0
C16:0* 22.8 242 29.3 16.9
C16:1* 0.2 0.5 0.8 0.1
C18:0* 2.3 3.1 5.3 0.2
C18:1 N9* 4.2 52 8.7 1.0
C18:1 N7 : 0.0 0.0 0.0 0.0
C18:2 N6* 1.6 2.1 3.6 0.6
C20:0* 0.1 0.1 0.2 0.0
C18:3 N3* 0.0 0.0 0.0 0.0
C20:1 N9* 0.0 0.0 0.0 0.0
C18:4 N3 0.0 0.0 0.0 0.0
C20:2 N6* 0.1 0.1 0.3 0.0
C20:3 N6 0.0 0.4 0.7 0.1
C22:0* 0.3 0.9 0.0 0.0
C20:4 N7 0.5 0.0 0.0 0.0
C20:3 N3 0.0 0.0 0.1 0.0
C20:4N6* 3.7 34 24 6.3
C22:1 N9* 0.0 0.0 0.0 0.0
C20:4 N5 0.0 0.0 0.0 0.0
C20:4 N3 0.1 0.1 0.2 0.1
C20:5 N3* 53 4.5 1.6 8.8
C24:0* 0.5 0.0 0.0 0.0
C22:4 N9 0.0 0.0 0.1 0.1
C24:1 N9* 1.0 1.2 2.1 0.2
C22:5 N6* 12.1 10.5 6.1 10.5
C22:5 N3* 0.5 0.5 0.8 0.2
C22:6 N3* 42.5 41.5 35.5 54.4
Sum °;)FAME 100.0 100.0 100.0 100.0
[0145] ATCC 20890 — The lipid content of the ATCC 20890 biomass was estimated to be

9.2% as the sum of FAME, and the amount of crude oil obtained after solvent extraction
was 10.2% by weight, giving a 111% recovery of fat present in the biomass. The EPA
and DHA content of the biomass was determined to be 12.2 mg/g and 36.6 mg/g,
respectively. The extracted crude oil contained 64.7 mg/g EPA and 194.2 mg/g DHA.
The isolated TAG contained 41.9 mg/g EPA and 230.2 mg/g DHA, while the isolated PL
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contained 54.4 mg/g EPA and 149.5 mg/g DHA. The total fatty acid profiles of the
biomass, extracted crude oil, TAG fraction, and PL fraction are shown below in Table 24

and Table 25 calculated as mg/g and % FAME, respectively.

Table 24: Fatty Acid Profile of ATCC 20890 Calculated as Milligrams per Gram

Biomass Crude Oil TAG PL
Fatty Acid FAME (mg/g) FAME (mg/g) FAME (mg/g) FAME (mg/g)
C12:0* 0.0 0.0 0.0 0.0
C14.0* 0.6 5.2 22.6 3.2
Cl4:1* 0.0 0.0 0.0 0.2
C15:0 0.0 0.0 0.0 0.0
C16:0* 25.4 161.1 206.1 142.5
Cl6:1* 0.2 1.3 4.7 0.8
C18:0* 1.8 12.1 58.9 7.1
C18:1 N9* 1.0 9.7 37.6 24
C18:1 N7 0.0 0.0 0.0 0.0
C18:2 N6* 0.8 4.8 6.9 3.9
C20:0* 0.1 0.0 0.0 0.3
C18:3 N3* 0.0 0.0 0.0 0.0
C20:1 N9* 0.0 0.0 0.0 0.0
C18:4 N3 0.0 0.0 0.0 0.0
C20:2 N6* 1.9 11.1 14.2 13.1
C20:3 N6 1.0 5.4 2.4 8.0
C22:0* 0.0 0.0 0.0 0.0
C20:4 N7 0.0 0.0 0.0 0.0
C20:3 N3 0.0 0.0 0.0 0.0
C20:4N6* 53 33.6 35.8 353
C22:1 N9* 0.0 0.0 0.0 0.0
C20:4 N5 0.2 0.0 0.0 1.1
C20:4 N3 0.1 2.2 0.0 3.1
C20:5 N3* 12.2 64.7 41.9 54.4
C24:0* 0.3 0.0 0.0 0.2
C22:4 N9 0.0 0.0 0.0 0.0
C24:1 N9* 0.3 14 1.6 1.9
C22:5 N6* 0.5 24 14 3.0
C22:5 N3* 3.6 19.4 239 19.8
C22:6 N3* 36.6 194.2 230.2 149.5
Sum of all
FAME 923 535.1 735.0 450.9
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Table 25: Fatty Acid Profiles of ATCC 20890 Calculated as a Percent of Total

FAME
Biomass Crude Oil TAG PL
Fatty Acid % FAME % FAME % FAME % FAME

C12:0* 0.0 0.0 0.0 0.0
C14:0* 0.7 1.0 3.1 0.7
Cl4:1* 0.0 0.0 0.0 0.0
C15:0 0.0 0.0 0.0 0.0
C16:0* 27.6 30.1 28.0 31.6
Cl16:1* 0.2 0.3 0.6 0.2
C18:0* 2.0 2.3 8.0 1.6
C18:1 N9* 1.1 1.8 5.1 0.5
C18:1 N7 0.0 0.0 0.0 0.0
C18:2 N6* 0.9 0.9 0.9 0.9
C20:0* 0.1 0.0 0.0 0.1
C18:3 N3* 0.0 0.0 0.0 0.0
C20:1 N9* 0.0 0.0 0.0 0.0
C18:4 N3 0.0 0.0 0.0 0.0
C20:2 N6* 2.1 2.1 1.9 2.9
C20:3 N6 1.1 1.0 0.3 1.8
C22:0* 0.0 0.0 0.0 0.0
C20:4 N7 0.0 0.0 0.0 0.0
C20:3 N3 0.0 0.0 0.0 0.0
C20:4N6* 5.8 6.3 4.9 7.8
C22:1 N9* 0.0 0.0 0.0 0.0
C20:4 N5 0.2 0.0 0.0 0.3
C20:4 N3 0.1 0.4 0.0 0.7
C20:5 N3* 13.2 12.1 5.7 12.1
C24:0* 0.3 0.0 0.0 0.0
C22:4 N9 0.0 0.0 0.0 0.0
C24:1 N9* 0.3 0.3 0.2 0.4
C22:5 N6* 0.6 0.4 0.2 0.7
C22:5 N3* 3.9 3.6 3.2 4.4
C22:6 N3* 39.7 36.3 31.3 332

Sum "f/f AME 100.00 100.0 100.0 100.0

[0146] ATCC 20889 — The lipid content of the biomass was estimated to be 3.3% as the

sum of FAME, and the amount of crude oil obtained after solvent extraction was 3.4% by
weight, giving a 103% recovery of fat present in the biomass. The EPA and DHA content
of the biomass was determined to be 2.3 mg/g and 16.5 mg/g, respectively. The extracted
crude oil contained 26.8 mg/g EPA and 205.1 mg/g DHA. The isolated TAG contained
7.3 mg/g EPA and 185.9 mg/g DHA, while the isolated PL contained 35.2 mg/g EPA and
218.6 mg/g DHA. The total fatty acid profiles of the biomass, extracted crude oil, TAG
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Table 26: Fatty Acid Profile of ATCC 20889 Calculated as Milligrams per Gram

Biomass Crude Oil TAG PL
Fatty Acid FAME (mg/g) | FAME (mg/g) FAME (mg/g) | FAME (mg/g)
C12:0%* 0.0 0.0 0.0 0.0
C14:0* 0.5 8.3 32.0 2.8
Cl4:1* 0.0 0.0 0.0 0.0
C15:0 0.0 0.0 0.0 0.1
C16:0* 6.6 80.3 150.8 504
Cl16:1* 0.1 1.7 12.3 0.0
C18:0%* 0.3 4.8 9.7 1.6
C18:1 N9* 0.6 6.6 7.6 1.2
C18:1 N7 0.0 0.0 0.0 0.0
C18:2 N6* 0.0 0.4 1.1 0.1
C20:0%* 0.0 0.1 2.1 0.0
C18:3 N3* 0.0 0.0 0.0 0.0
C20:1 N9* 0.0 0.0 0.0 0.0
C18:4 N3 0.0 0.0 0.0 0.0
C20:2 N6* 0.0 0.0 0.0 0.0
C20:3 N6 0.0 0.1 0.7 0.1
C22:0% 0.0 0.0 0.1 0.0
C20:4 N7 0.0 0.0 0.0 0.0
C20:3 N3 0.0 0.0 0.0 0.0
C20:4N6* 0.4 1.4 1.1 7.2
C22:1 N9* 0.0 0.0 0.0 0.0
C20:4 N5 0.0 0.0 0.0 0.0
C20:4 N3 0.0 0.5 0.9 Q0.5
C20:5 N3* 2.3 26.8 7.3 35.2
C24:0* 0.1 0.4 1.8 0.0
C22:4 N9 0.0 34 0.2 2.8
C24:1 N9* 0.0 0.0 0.8 0.3
C22:5 N6* 5.0 63.6 76.2 459
C22:5 N3* 0.2 1.8 2.2 2.0
C22:6 N3* 16.5 205.1 185.9 218.6
Sum of all
FAME 32.8 405.2 493.0 368.7
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Table 27: Fatty Acid Profiles of ATCC 20889 Calculated as a Percent of Total

FAME
Biomass Crude Oil TAG PL
Fatty Acid % FAME % FAME % FAME % FAME
C12:0* 0.0 0.0 0.0 0.0
C14:0* 1.4 2.0 6.5 0.8
Cl4:1* 0.0 0.0 0.0 0.0
C15:0 0.0 0.0 0.0 0.0
Cl16:0* 20.3 19.8 30.6 13.7
C16:1* 0.4 0.4 2.5 0.0
C18:0* 0.8 1.2 2.0 0.4
C18:1 N9* 1.8 1.6 1.5 0.3
C18:1 N7 0.0 0.0 0.0 0.0
C18:2 N6* 0.1 0.1 0.2 0.0
C20:0* 0.0 0.0 0.4 0.0
C18:3 N3* 0.0 0.0 0.0 0.0
C20:1 N9* 0.0 0.0 0.0 0.0
C18:4 N3 0.0 0.0 0.0 0.0
C20:2 N6* 0.0 0.0 0.0 0.0
C20:3 N6 0.0 0.0 0.1 0.0
C22:0* 0.0 0.0 0.0 0.0
C20:4 N7 0.0 0.0 0.0 0.0
C20:3 N3 0.0 0.0 0.0 0.0
C20:4N6* 1.3 0.4 0.2 2.0
C22:1 N9* 0.0 0.0 0.0 0.0
C20:4 N5 0.0 0.0 0.0 0.0
C20:4 N3 0.1 0.1 0.2 0.1
C20:5 N3* 7.0 6.6 1.5 9.5
C24:0* 0.3 0.1 0.4 0.0
C22:4 N9 0.0 0.8 0.0 0.8
C24:1 N9* 0.0 0.0 0.2 0.1
C22:5 N6* 15.3 15.7 15.5 12.5
C22:5 N3* 0.5 0.5 0.5 0.5
C22:6 N3* 50.2 50.6 37.7 59.3
Sum of FAME 100.0 100.0 100.0 100.0
[0147] ATCC 20892 — The lipid content of the biomass was estimated to be 8.8% as the

sum of FAME, and the amount of crude oil obtained after solvent extraction was 12.1%
by weight, giving a 138% recovery of fat present in the biomass. The EPA and DHA
content of the biomass was determined to be 8.3 mg/g and 43.3 mg/g, respectively. The
extracted crude oil contained 50.5 mg/g EPA and 260.1 mg/g DHA. The isolated TAG
contained 98.7 mg/g EPA and 407.7 mg/g DHA, while the isolated PL contained 50.4
mg/g EPA and 243.12 mg/g DHA. The total fatty acid profiles of the biomass, extracted
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calculated as mg/g and % FAME, respectively.

Table 28: Fatty Acid Profile of ATCC 20892 Calculated as Milligrams per Gram

Biomass Crude Oil TAG PL
Fatty Acid FAME (mg/g) FAME (mg/g) FAME (mg/g) FAME (mg/g)
C12:0* 0.0 0.0 0.0 0.0
C14:0* 7.3 422 29.7 54.7
Cl14:1* 0.0 0.0 0.0 0.2
C15:0 0.0 0.0 0.0 0.0
Cl16:0* 18.9 109.0 133.5 116.7
Cl6:1* 0.0 0.8 35 0.2
C18:0* 0.0 2.6 9.1 0.7
C18:1 N9* 0.6 7.3 22.0 1.3
C18:1 N7 0.0 0.0 0.0 0.0
C18:2 N6* 0.0 1.4 9.7 0.4
C20:0* 0.0 0.0 0.0 0.0
C18:3 N3* 0.0 0.0 0.0 0.0
C20:1 N9* 0.0 0.0 0.0 0.0
C18:4 N3 0.0 0.6 0.0 0.1
C20:2 N6* 0.0 0.0 0.0 0.0
C20:3 N6 0.3 1.1 6.3 0.6
C22:0* 0.0 0.0 0.0 0.0
C20:4 N7 0.0 0.0 0.0 0.0
C20:3 N3 0.0 0.0 0.0 0.0
C20:4N6* 1.3 7.6 15.8 7.8
C22:1 N9* 0.0 0.0 0.0 0.0
C20:4 N5 0.0 0.0 0.0 0.0
C20:4 N3 0.3 1.5 4.7 1.4
C20:5 N3* 8.3 49.6 97.0 49.8
C24:0* 0.0 0.0 0.0 0.0
C22:4 N9 0.2 0.0 0.0 0.1
C24:1 N9* 0.0 1.1 4.9 1.0
C22:5 N6* 2.8 16.1 253 15.8
C22:5 N3* 1.1 6.6 239 6.0
C22:6 N3* 43.4 2543 398.3 239.5
Sum of all
FAME 87.5 508.0 800.7 498.2

323

Atty. Dkt. No. 2715.0030000/JUK/SAS




-75-

Table 29: Fatty Acid Profiles of ATCC 20892 Calculated as a Percent of Total

FAME
Biomass Crude Oil TAG PL
Fatty Acid % FAME % FAME % FAME % FAME
C12:0* 0.0 0.0 0.0 0.0
C14:0* 8.3 8.3 3.6 11.0
Cl4:1* 0.0 0.0 0.0 0.0
C15:0 0.0 0.0 0.0 0.0
Cl16:0* 21.6 21.4 16.4 234
Cl16:1* 0.0 0.2 0.5 0.0
C18:0* 0.0 0.5 1.1 0.1
C18:1 N9* 0.7 14 2.6 0.2
C18:1 N7 0.0 0.0 0.0 0.0
C18:2 N6* 0.0 0.2 1.1 0.1
C20:0* 0.0 0.1 0.6 0.0
C18:3 N3* 0.0 0.0 0.0 0.0
C20:1 N9* 0.0 0.0 0.0 0.0
C18:4 N3 0.0 0.1 0.0 0.0
C20:2 N6* 0.0 0.0 0.0 0.0
C20:3 N6 0.3 0.2 0.7 0.1
C22:0* 0.0 0.0 0.0 0.0
C20:4 N7 1.9 0.8 1.6 0.2
C20:3 N3 0.0 0.0 0.0 0.0
C20:4N6* 14 1.5 1.9 1.6
C22:1 N9* 0.0 0.0 0.0 0.0
C20:4 N5 0.0 0.0 0.0 0.0
C20:4 N3 03 03 0.5 0.3
C20:5 N3* 9.5 9.7 11.9 10.0
C24:0* 0.0 0.0 0.0 0.0
C22:4 N9 0.2 0.0 0.0 0.0
C24:1 N9* 0.0 0.2 0.5 0.2
C22:5 N6* 3.2 3.1 3.0 3.2
C22:5 N3* 13 1.2 2.8 1.2
C22:6 N3* 49.6 49.8 49.0 48.0
Sum O&F AME 100.0 100.0 100.0 100.0
[0148] All publications, patents, and patent applications mentioned in this specification

are herein incorporated by reference to the same extent as if each individual publication,
patent, or patent application was specifically and individually indicated to be incorporated

by reference.
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WHAT IS CLAIMED:

An isolated thraustochytrid microorganism of the thraustochytrid species deposited under
ATCC Accession No. PTA-9695 or a strain derived therefrom, wherein the total fatty
acids produced by said microorganism or strain derived therefrom comprise about 10% or

less by weight eicosapentaenoic acid.

An isolated thraustochytrid microorganism having the characteristics of the
thraustochytrid species deposited under ATCC Accession No. PTA-9695, wherein the
total fatty acids produced by said microorganism or strain derived therefrom comprise

about 10% or less by weight eicosapentaenoic acid.

An isolated thraustochytrid microorganism, or a strain derived therefrom, comprising a
triglyceride fraction, wherein the docosahexaenoic acid content of the triglyceride
fraction is at least about 40% by weight, wherein the docosapentaenoic acid n-6 content
of the triglyceride fraction is from at least about 0.5% by weight to about 6% by weight,
and wherein the total fatty acids produced by said microorganism or strain derived

therefrom comprise about 10% or less by weight of eicosapentaenoic acid.

An isolated thraustochytrid microorganism of the same species as the thraustochytrid
deposited under ATCC Accession No. PTA-9695, or a strain derived therefrom, wherein
the total fatty acids produced by said microorganism or strain derived therefrom comprise

about 10% or less by weight eicosapentaenoic acid.

The isolated thraustochytrid microorganism of any one of claims 1 to 4, wherein the

strain derived therefrom is a mutant strain.

An isolated thraustochytrid microorganism deposited under ATCC Accession No. PTA-
9695.

An isolated thraustochytrid microorganism deposited under ATCC Accession No. PTA-
9696.

An isolated thraustochytrid microorganism deposited under ATCC Accession No. PTA-
9697.
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An isolated thraustochytrid microorganism deposited under ATCC Accession No. PTA-
9698.

A thraustochytrid biomass comprising the thraustochytrid microorganism of any one of

claims 1 to 9 or mixtures thereof.

An isolated thraustochytrid biomass, wherein at least about 50% by weight of the dry cell
weight of the biomass are fatty acids, and wherein at least about 50% by weight of the

fatty acids are omega-3 fatty acids.

The isolated thraustochytrid biomass of claim 11, wherein at least about 50% by weight

of the fatty acids is docosahexaenoic acid.

An isolated thraustochytrid biomass, wherein at least about 25% by weight of the dry cell

weight of the biomass is docosahexaenoic acid.

The isolated thraustochytrid biomass of any one of claims 10 to 13, wherein about 10% or
less by weight of the fatty acids is eicosapentaenoic acid, and wherein the weight ratio of

docosahexaenoic acid to eicosapentaenoic acid is at least about 5:1.

The isolated thraustochytrid biomass of any one of claims 10 to 14, wherein about 1.5%
or less by weight of the fatty acids is arachidonic acid, and wherein the weight ratio of

docosahexaenoic acid to arachidonic acid is at least about 20:1.

The isolated thraustochytrid biomass of any one of claims 10 to 15, further comprising

docosahexaenoic acid and docosapentaenoic acid n-6 in a weight ratio of at least about
10:1.

An isolated thraustochytrid culture comprising the thraustochytrid microorganism of any

one of claims 1 to 9 or mixtures thereof.

The isolated thraustochytrid culture of claim 17, further comprising at least about 5%

dissolved oxygen.

A food product, cosmetic, or pharmaceutical composition for animals or humans,
comprising the thraustochytrid microorganism or thraustochytrid biomass of any one of

claims 1 to 16 or mixtures thereof.
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A microbial oil comprising a triglyceride fraction of at least about 70% by weight,
wherein the docosahexaenoic acid content of the triglyceride fraction is at least about
50% by weight, and wherein the docosapentaenoic acid n-6 content of the triglyceride

fraction is from about 0.5% by weight to about 6% by weight.

The microbial oil of claim 20, further comprising an arachidonic acid content of the

triglyceride fraction of about 1.5% or less by weight.

A microbial oil comprising a triglyceride fraction of at least about 70% by weight,
wherein the docosahexaenoic acid content of the triglyceride fraction is at least about
40% by weight, wherein the docosapentaenoic acid n-6 content of the triglyceride
fraction is from at least about 0.5% by weight to about 6% by weight, and wherein the

ratio of docosahexaenoic acid to docosapentaenoic acid n-6 is greater than about 6:1.

A microbial oil comprising a triglyceride fraction of at least about 70% by weight,
wherein the docosahexaenoic acid content of the triglyceride fraction is at least about

60% by weight.

The microbial oil of any one of claims 20 to 23, wherein at least about 20% of the
triglycerides in the triglyceride fraction contain docosahexaenoic acid at two positions in

the triglyceride selected from any two of the sn-1, sn-2, and sn-3 positions.

The microbial oil of any one of claims 20 to 23, wherein at least about 5% of the
triglycerides in the triglyceride fraction contain docosahexaenoic acid at all three of the

sn-1, sn-2, and sn-3 positions in the triglyceride.

The microbial oil of any one of claims 20 to 23, further comprising about 5% by weight

or less of heptadecanoic acid.

A food product, cosmetic, or pharmaceutical composition for animals or humans,

comprising the microbial oil of any one of claims 20 to 26.
The food product of claim 19 or claim 27, wherein the food product is an infant formula.

The food product of claim 28, wherein the infant formula is suitable for premature

infants.
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The food product of claim 19 or claim 27, wherein the food product is milk, a beverage, a

therapeutic drink, a nutritional drink, or a combination thereof.

The food product of claim 19 or claim 27, wherein the food product is an additive for

animal or human food.

The food product of claim 19 or claim 27, wherein the food product is a nutritional

supplement.
The food product of claim 19 or claim 27, wherein the food product is an animal feed.
The animal feed of claim 33, wherein the animal feed is an aquaculture feed.

The animal feed of claim 33, wherein the animal feed is a domestic animal feed, a

zoological animal feed, a work animal feed, a livestock feed, or a combination thereof.

A method for producing a microbial oil comprising omega-3 fatty acids, the method

comprising:

(a) growing the isolated thraustochytrid microorganism of any one of claims 1 to 9 or

mixtures thereof in a culture to produce a biomass, and
(b) extracting an oil comprising omega-3 fatty acids from the biomass.

The method of claim 36, wherein the culture comprises at least about 5% dissolved

oxygen.
The method of claim 36, wherein the culture pH is maintained at about 6.5 to about 8.5.

The method of claim 36, wherein the culture temperature is maintained at about 17 °C to
about 30 °C.

The method of claim 36, wherein the culture comprises a glucose concentration of about
5 g/L to about 50 g/L.

A method for producing a microbial oil comprising omega-3 fatty acids, the method
comprising extracting an oil comprising omega-3 fatty acids from the biomass of any one

of claims 10 tol6.
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The method of claim 41, wherein the microbial oil comprising omega-3 fatty acids is

extracted using a hexane extraction process.

The method of claim 41, wherein the microbial oil comprising omega-3 fatty acids is

extracted using a solventless extraction process.

The method of any one of claims 36 to 43, or the isolated thraustochytrid culture of claim
17 or claim 18, wherein the dry cell weight of biomass isolated from each liter of culture
is at least about 50 g after growing for about 7 days at about 17°C to about 30°C in a
culture medium of about pH 6.5 to about pH 8.0 comprising sources of carbon, nitrogen,

and nutrients, and about 950 ppm to about 8500 ppm chloride ions.

The method of any one of claims 36 to 43, or the isolated thraustochytrid culture of claim
17 or claim 18, wherein the omega-3 fatty acids productivity is at least about 2 g/I/day
after growing for about 7 days at about 17°C to about 30°C in a culture medium of about
pH 6.5 to about pH 8.0 comprising sources of carbon, nitrogen, and nutrients, and about

950 ppm to about 8500 ppm chloride ions.
A microbial oil produced by the method of any one of claims 36 to 45.

Use of the isolated microorganism, biomass, or microbial oil of any one of claims 1 to 16,
20 to 26, 46, or mixtures thereof, for the manufacture of a medicament for the treatment

of inflammation or a condition related thereto.

Use of the isolated microorganism, biomass, or microbial oil of any one of claims 1 to 16,
20 to 26, 46, or mixtures thereof, for the treatment of inflammation or a condition related

thereto.

The isolated microorganism, biomass, or microbial oil of any one of claims 1 to 16, 20 to
26, 46, or mixtures thereof, for use in the treatment of inflammation or a condition related

thereto.

A method for treating inflammation or a condition related thereto in a subject in need
thereof, comprising administering to the subject the isolated microorganism, biomass, or
microbial oil of any one of claims 1 to 16, 20 to 26, 46, or mixtures thereof, and a

pharmaceutically acceptable carrier.
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ABSTRACT

The present invention is directed to isolated thraustochytrid microorganisms as well as
strains and mutants thereof. The invention is further directed to biomasses, microbial oils,
compositions, cultures, methods of producing microbial oils, and methods of using the isolated

thraustochytrids, biomasses, and microbial oils.
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Inventors: APT et al.
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Patent and Trademark Office:

1. Utility Patent Application Transmittal Form (PTO/SB/05),

2. Authorization to Treat a Reply As Incorporating An Extension of Time
Under 37 C.F.R. § 1.136(a)(3);

3. U.S. Utility Patent Application entitled:

Thraustochytrids, Fatty Acid Compositions, and Methods of Making and
Uses Thereof

and naming as inventors:

Kirk E. APT

Joseph W. PFEIFER III
Jon Milton HANSEN
Paul Warren BEHRENS
Ross ZIRKLE and
Tracey Lynn STAHL
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the application consisting of:

a. An Application Data Sheet (37 C.F.R. § 1.76);

b. a specification containing:
. 75 pages of description prior to the claims;
il 5 pages of claims (50 claims);
jii. a one (1) page abstract; and
C. 6 pages of a sequence listing in ASCII text file format.

The above-listed documents are filed electronically through EFS-Web.
Correspondence should be sent to Customer Number 26111.

This patent application is being submitted under 37 C.F.R. § 1.53(b) without Declaration
and without filing fee.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
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Scott A. Schaller

Attorney for Applicants

Registration No. 60,167
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