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Joseph Carrado, M.Sc.., R.Ph.,, Sr. Director Regulatory Affairs, Duramed Research Inc.

General Panel

Panel Members:

Keith Webber, Ph.D., CDER
Barry Cherney, Ph.D., CDER
Janice Brown, M.S, CDER
Amy Rosenberg, M.D. CDER
Steven Kozlowski, M.D. CDER
Chris Joneckis, Ph.D. CBER

Speakers: (65 minutes)
Yalfit Stark, Ph.D., Senior Director Global Clinical Research, TEVA Pharmaceutical Industries,

Caroline Loew, Ph.D., Vice President Scientific and Regulatory Affairs, Pharmaceutical Research and Manufacturers
of America (20 minutes)

Doron Shinar, Ph.D., Director, Non Clinical Safety, TEVA Pharmaceutical Industries, Ltd.

Carole Ben-Maimon, M.D., President and COO, Duramed Research Inc. (15 minutes)

Sara Radcliffe, MPH, Managing Director, Scientific and Regulatory A ffairs, Biotechnology Industry Organization

Break

Panel #1 - Manufacturing Issues
Panel Lead: Keith Webber, Ph.D.
Panel Members:

Frank Holcombe, Ph.D., CDER
Barry Cherney, Ph.D., CDER
Blair Fraser, Ph.D., CDER

Chris Joneckis, Ph.D., CBER

Speakers: (60 minutes)
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Art LeBlanc, MS, President, SICOR Pharmaceuticals, Inc

Robert L. Garnick, Ph.D., Senior Vice President, Regulatory Affairs, Quality, and Compliance, Genentech, Inc.

John Dingerdissen., Vice President, Worldwide Manufacturing, Global Biologics Supply Chain, Centocor, Inc.

Suzanne Sensabaugh, MS, MBA.,, VP, Regulatory Affairs and Quality, SICOR, Inc., Biotechnology Division

Mathias Hukkelhoven, Ph.D., Senior Vice President, Global Head of Drug Regulatory Affairs, Novartis
Pharmaceuticals Corp.

Robert Adamson, Ph.D., Vice President, BioPharmaceutical Process Development, Wyeth BioPharma

12:30  Lunch (on your own)

1:30 Panel # 2 - Characterization Issues
Panel Lead: Barry Chemey, Ph.D., CDER
Panel Members:
Lawrence Yu, Ph.D., CDER
Steven Moore, Ph.D., CDER
Andrew Chang, Ph.DD.,, CBER
William Egan, Ph.D., CBER

Speakers: (90 minutes}

Robert Zeid , Principal Consultant, TLI Development

Arnon Chait, Ph.D., President, ANALIZA, Inc.

Christopher J. Holloway, Ph.I)., Draer.hum.biolhabil., Group Director of Regulatory Affairs and CSO, ERA
Consulting Group

Andy Jones, Ph.D., Staff Scientist, Formulation and Analytical Development, Genentech, Inc.

Vytautas Naktinis, Ph.D., Principal Consuitant, PROBIOS p.e (20 minutes)

Walter W. Hauck, Ph.D., Statistical Consultant, USP, Professor, Thomas Jefferson University

Jacob R. Hartman, Ph.D., Director, Development, BioTechnology General (Israel)Ltd.

Charles Diliberti, Vice President, Scientific Affairs, Barr Laboratories Inc.

3:30 Break

3:45  Panel # 3 - Potency and Surrogates for Efficacy and Safety
Panel Lead: Janice Brown, M.S, CDER
Panel Members:
David Orloff, M.D., CDER
David Green, Ph.D., CDER
Patrick Swann, Ph.D., CDER
Drusilla Burns, Ph.D., CBER

Speakers: (40 minutes)
Linda Fryklund, Ph.D., Director, Medical and Scientific Affairs, Pfizer AB Sweden (30 minutes)
Patricia C. Weber, Ph.D., Chief Scientific Officer, ExXSAR Corp.
4:55 Closing Remarks Ajaz Hussain, Ph.D., Deputy Director,
Office of Pharmaceutical Science, CDER

5:00  End of first day
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Scientific Considerations Related to
Developing Follow-on Protein Products
Public Workshop
September 14-15, 2004

AGENDA

Day 2 - September 15, 2004

8:00

8:15

9:15

9:30

11:30

12:00

Introduction to Day 2 Ajaz Hussain, Ph.D., Deputy Director,
Office of Pharmaceutical Science, CDER

Panel # 4 - Immunogenicity Issues

Panel I.ead: Amy Rosenberg, M.D., CDER
Panie] Members;

Dena Hixon, M.D., CDER

Elizabeth Shores, Ph.D., CDER

Basil Golding, M.D., CBER

Marjorie Shapiro, Ph.D., CDER
Alexandra Worobec, M.D., CDER

Speakers: (40 minutes)

Johanna Griffin, Ph.D., President, Procognia Inc.

Fredric G. Bader, Ph.D., Vice President, Process Sciences, Global Biologics Supply Chain, Centocor, Inc.
Terry Gerrard, Ph.D., President, TLG Consulting Inc.

Kenneth B. Seamon, Ph.D., Vice President, Global Regulatory Affairs, Amgen Inc.

Break

Panel # 5 - Preclinical and Clinical Issnes
Panel Lead: Steven Kozlowski, M.D., CDER
Panel Members:

Marc Walton, M.D., CDER

Jeri E1 Hage, Ph.D., CDER

Dorothy Scott, M.D., CBER

David Green, Ph.D. CDER

Mercedes Serabian, M.S., DABT, CRER

Speakers: (50 minutes)
James D. Green, Ph.D., DABT, Senior Vice President, Preclinical and Clinical Development Sciences, Biogen Idec,

Hal Barron, M.D. F.A.C.C., Senior Vice President, Development, Genentech, Inc.

Don Baker, Ph.D., Vice President, Post Market Quality Management, Baxter BioSciencer
Murray P. Ducharme, PharmD, FCCP, ECP, Vice President, PK/PD, MDS Pharma Services
John Greenwood, Director of Regulatory AfFairs, GeneMedix plc

Ajaz Hussain, Ph.D),, Deputy Director,
Office of Pharmaceutical Science, CDER

End of Day 2
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CHI WAN CHEN PHD Deputy Director,
Gffice of New Brug Chemistry, CDERFDA

CHRISTOPHER JONECKIS, PHD, Senior
Advisor to the Director, CRERTDA

KEITH WEBBER, PxD, Acting Dizector,
Office of Biotechnology Products, CDERFDA
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Director, Office of Biotechnology Products, CDERFDA
BLAIR FRASER, PHD, Deputy Division Director,
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Medical Affairs, Office of Generic Drugs, CDERFDA
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Division of Moncclonal Antibogies, Office of
Biotechnolegy Products, COER/FDA

STEPHEN MOORE, PHD, Chemistry Team
Leader, Cffice of News Drug Chemistry, CDERFDA

AMY ROSENBERG, MD, Director, Division of
Therapeutic Protains, Office of Bictechnolegy Products,
CDERFDA

MARILYN WELSCHENBACH, PHD,

Senior Program Managerment Officer, Office of
Pharmaceutical Science, CDERTFDA
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THERESA L. GERRARD, PHD, President,
TLG Consulting, Ine.,

GORDON JOHNSTON, RPH, MS, vice

President, Regulatory Affairs, Generic Pharmaceutical
Assodiation

ANTHONY S. LUBINIECKY, S¢D, Vice President,

Technology Transfer & Proiect Planning, Centocor
GENE MURANO, PuD, vice President, Regulatory
Affairs, Genentech, Inc.
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scientific and Regulatory Affairs, Biotechnology Industry
Organization
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Biologics & Biotechnology, Pharmaceutical Research and
Manufacturers of America
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FEBRUARY-14-16, 2005

orkshop

WORKSHOP SUMMARY

This workshop will examine the scientific basis (including chemistry, manu-
facturing, and controls (CMC), pharmacology-toxicology, clinical pharma-
cology, and clinical aspects) for the assessment of the quality, safety, and
efficacy of follow-on protein products.

The focus will be on recombinant and natural protein products that are
directly administered to humans. Synthetic peptides, in vitro diagnostics,
and devices will not be covered.

Plenary sessions will present scientific and technical issues and provide the
framework for discussions in the breakout sessions. Breakout sessions will
be focused on identifying risks and recommending the appropriate scientific
information needed for evaluating follow-on protein products.

FDA’s findings from this workshop will contribute to the scientific founda-
tion for the development of regulatory guidance.

GOALS & ORJECTIVES

At the condlusion of this meeting, participants should be able to:

& Evaluate relevant terminology, e.g., interchangeability/noninterchange-
ability, sameness, similarity, and comparability, as it applies to protein
products

¥ Describe the types of data needed to ensure the safety and efficacy of
follow-on protein products, including:
~ chemistry, manufacturing, and controls information

- preclinical and clinical studies, and conditions under which such
studies are needed

TARGET AUDIENCE
This program is designed for:
¥ professionals working in

pharmacology/toxicology,
clinical pharmacology, and safety

# individuals conducting clinical research

& pharmaceutical manufacturers
b regulatory authorities
# FDA regulators

Interested members of the public not specified above are also encouraged
to attend.

Monitor the website for the most current details.

DIA, 800 Enterprise Road, Suite 700, Horsham, PA 19044.3505, USA  tel: +1 215 442 6100 fax: +1 215442 6199 email: dia@diahome.org




Accreditation and Credit Designation
The Drug Information Asseciation is accredited by the Accreditation Council for Continuing Medical Education to provide continuing medical education for
physidans. The Drug Information Association designates this educational activity for a maximum of 16.75 category 1 credits toward the AMA Physician's
Recognition Award. Each physician should claim enly those credits that heshe actually spent in the activity.
N The Drug Information Association and the Food and Drug Administration, Center for Drug Evaluation and Research, are accredited by the
‘r ‘ 2 Accreditation Council for Pharmacy Education as providers of continuing pharrnacy education. This pregram is designated for $6.75 contact hours
~ or 1.675 continuing education units (CEUs), 286-601-05-019-104
o The Drug Information Association (DIA} has been reviewed and approved as an Authorized Provider by the International Association for Continuing
() Education and Training (IACET), 1620 | Street, NW, Suite 615, Washington, DC 20006, The DIA has awarded up to 1.7 continuing education units
- (CEUs) to participants who successfully complete this program.
i you would like to receive a statement of credit, you must attend the program and return the credit request and evaluation forms to the DIA. Statements of
credit will be issued within 30 days of receipt of these forms,
Disclosure Policy: It is Drug Information Association policy that all faculty participating in continuing education activities must disclose to the program audi-
ence (1) any real or apparent conflicy(s) of interest related to the content of their presentation and (2) discussions of unfabeled or unapproved uses of drugs or
medical devices. Faculty disclosure will be included in the course materials.

Learning Objectives: At the conclusion of this meeting, participants should be able to:
¥» Evaluate relevant terminology, e.g., interchangeability/noninterchangeability, sameness, similarity, and comparability, as it applies to protein
products

¥ Describe the types of data needed 1o ensure the safety and efficacy of follow-on protein preducts, including: chemistry, manufacturing, and
controls information; preclinical and clinical studies, and conditions under which such studies are needed

,ram.'s_pe_'a_'kgé;.'.' and agenda: 8:30-9:00 am
dates will be available on DIA'S. wiébsite. Please moni Acting Divecror, Division of Monoclonal Anuhodies,
wiwww.diahome.org for the most curfent information, Office of Biotechnology Products, CDER/FDA
SUNDAY » FEBRUARY 12 9:00-10;30 am SEESIGN

APPROACHES TO PRODUCT QUALITY ISSUES: PHYSICAL,

CHEMICAL AND BioLoGtcal, CHARACTERIZATION
THAIRPERSON

Blair Fraser, PhD
Deprey Division Director, Office of New Drug Chenustry, CDER/FDA

6:00-8:00 Fm #

SPEAKERS
William Hancock, PhD
Bradstreet Chair, BARNETT INSTITUTE OF CHEMICAL AND
BICLOGICAL ANALYSIS

8:00-8:10 am WELLORE AND QFFNING RERIARKS Ram Sasisekharan, PhD

Keith Webber, PhD Professor of Biolegical Engineering, MASSACHUSETTS INSTITUTE

Acting Director, Office of Biotechnology Products CF TECHNRQLOGY

CDERFDA Joerg Windisch, PhD

Global Head, Technical Development, NovaRTIS

8:10-8:3C am

10:30-11:00 am  #F°

Professor of Chemical and Biochemical Engineering
Co-Director, Sloan Program on the Pharmaceutical

Indusiry 11:00 am-12:30m SESSION 2
Massachuserts Insuitnee of Technology :
Acting Chair, CDER Advisory Committee for g APPROACHES TO PHARMACOKINETICS/

Pharmaceutical Science PrarmacopyNamics (PK/PD) Stupies
H CHAIRPERSON

Dena Hixon, MD
Associate Director Jor Medical Affatrs, Qffice of Generic Drugs, CDERFDA

Starements made by speakers are their own opinion and not necessarily that of the

organization they represent, or that of the Drug Information Association. Speakers

and agenda are subject to change without notice, Audiofvisual taping of any DIA
workshop is prohibited without prior written consent from DIA.
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SPEAKERS
Hae-Young Abn, PhD
Pharmacclogise, CDER/FDA
Raja B. Velagapudi, PhD
Director, Scienrific Affairs, BARR LABORATORIES, INC,

Mark Rogge, PhD
Vice President of Development, ZYMOGENETICS

12:30-1:30 p1a AR

1:30-3:00Pm SESSION 3

BREAKOQUT SESSIONS
The four concurrent breakout sessions listed below will be
offered from 1:30-3:00 pm and again from 3:15-4:45 pm. This
will enable participants to choose their preferred sesslon topic
in each time block.

B BREAKOQUTY SESSION A

MODERATORS

Janice Brown, M5

Chemisory Reviewer, Office of New Drng Chemisery, CDERJFDA
Steve Kozlowski, MD

Acting Divector, Division of Monoclonaf Antibodies, Office of
Biotechnology Produces, COER/FDA

Christopher Joneckis, PhD

Senior Advisor to the Divecror, CBER/FIMA

Robin Thorpe, PhD

Head, Division of Immamology and Endocrinology, NIBSC

Inger Mollerup, PhD
Vice President, NOVO NCRDISK AJS, DENMARK

B BREAKOQUT SESSION C

PHysicaL CHEMICAL CHARACTERIZATION AND IMPURITIES

®  Which product attributes should be evaluated?

P What arz the capabilities and limitations of the available ana-
Iytical tools to evaluate those identified product attributes?

® What are the appropriate standard(s) for the comparison of
those identified product attributes.

MODERATORS
Barry Cherney, FhD
Depuey Direcior, Divisions of Therapentic Proteins, Office of
Biotechnology Preducts, CDER/FDA
Stephen Moore, FPhD
Chemis:ry Team Leader, Office of New Drug Chemisary,
CDER/FDA
Andrew Chang, PhD
Actng Depuy Director, Division of Hematology, CEER/FDA
Charles Diliberti, PhD
Vice President, Scientific Affairs, BARR LABORATORIES, INC.

Reed Harris, PhD
Director, Late Suges Analytical Development, (GENENTECH, INC.

B BHEAKOUT SESSION B

PHARMACCLOGY-TOXICOLOGY STUDIES
P In which situation woutd animal studies be needed and why?

MODERATORS
Jeri El-Hage, PhD
Supervisory Pharmacologist, Division of Metabolic and Endocrine
Drugs, CDER/FDA
Mercedes Serabian, MS
Toxicologist, CBER/FDA
Joy Cavagnaro, PhD
President, ACCESS BIO
lames D. Green, PhD, DABT
Senior Vice President of Preclinical and Clindcal Development
Sdences, RIOGEN IpEC, INC,
Andrea Weir, PhD
Pharmacelogist, CDER/FDA

8 BREAROQUT SESSIOND

BioLocicAL CHARACTERIZATION AND IMPURITIES

P How can the clinical relevance of functional biological charac-
terization studies (e.g., animal, cellular, binding assay) be
established?

® Under what circumstances can biclogical characterization
stucies be predictive of efficacy in humans and can this be
used to justify limited clinical efficacy studies?
B What are the appropriate standard(s) for the comparison of
biclogical activities?
¥ Based on biological characteristics, how can product-related
impurities be distinguished from product-related substances
and from the desired product? If a products-related sub-
stance can be identified/distinguished, can the acceptance cri-
teria be wider for the follow-on product than that observed
for the reference product.

Cunical PHARMACOLOGY STUDIES

B What information does a PK study provide?
» What additional information of value would a PD study provide?

B What factors affect study design and establishment of accept-
able limits for PK/PD comparison?

MODERATORS
Dena Hixon, MD
Associate Director for Medical Affaivs, Office of Generic Drugs,
CDERFDA
Hae-Young Ahn, PhD
Phavmacologize, CDER/FDA
Hong Zhao, PhD
Pharmacology Reviewer, CDER[FDA
Dave Parkinson, MD
Vice President, Global Development Head, AMGEN INC.
Willlam Schwieterman, MD
Founder, TEXGENICS, INC.

3:00-3:30 M CoFRED MR



SEGEION 4
BREAKGUT SESSIONS

The four concurrent breakout sessions listed previously will be
repeated in this time block,

3:30-5:00 #m

5:00-6:00 rm FEUEFTION

7:00-8:00 am
8:00-9:30 am LAY Y
Christopher loneckis, PhD
Senior Advisor to the Director, CRER/FDA
9:30-10:45 am SESSION &

APPROACHES TO IMMUNQGENIITY STUDIES
CHAIRPERSON

Amy Rosenberg, MD
Disector, Division of Therapeutic Proteins, Office of Biotechnology
Products, CDER/FDA

SPEAKERS

Robin Thorpe, PhD
Head, Division of Immunology and Endocrinology, NIBSC

Huub Schellekens
UTrReCHT UNIVERSITY, NETHERLANDS

FEIRESHIENT Bl 4y

10:45-11:15 am

11:15-12:30 M SESSION &
APPROACHES TO CUNICAL SAFETY AND EFFICACY STUDIES

CHAIRPERSON

David Orloff, MD
Director, Division of Mewbolic and Endocrine Drig Produgts, COER/FDA

SPEAKERS
Jay P. Siegel, MD
Presidene, Research & Development, CENTOCOR, INC.

Carole Ben-Maimon, MD
Presidene and COO, DURAMED RESEARCH Ine.

siond

PIE

12:30-1:30 e

SESSION 7

BREAKQUT SESSIONS

The two concurrent breakout sessions listed below will be
offered from 1:30-3:00 pm and again from 3:30-5:00 pm. This
wilt enable participants to choose their preferred session topic
in each time block,

1:30-3:00 pm
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B BREAKOUT SESSION E

IMMUNOGENICITY STUDIES

B Can we define specific circumstances in which animal studies
would be useful for predicting immunogenicity (including
hypersensitivity) of protein therapeutics in humans? Are
immunogenicity studies in animals useful in determining
whether there are meaningful differences between two similar
products?

¥ Follow on products must be sirnilar to innovator products in
terms of product safety, including immunogenicity. What clin-
ical immunogenicity studies should be performed pre-approval
and what studies should be done post-approval to ensure the
simifarity of the follow on to innovator in terms of immuno-
genicity?

® What trial designs are appropriate for assessing immuno-

genicity of the follow on and how does risk, as defined

below, factor into such designs?
~ For high risk products {i.e., life saving products, or prod-
ucts with endogenous counterparts that mediate unique
biclogical functions?
— For lower risk products (i.e., ameliorative products or
products with endogenous counterparts that are biological-
ly redundant)?
- For products with a high probability of inducing hyper-
sensitivity responses (i.e., foreign proteins)?

MODERATORS

Amy Rosenberg, MD

Divecior, Division of Therapeutic Proteins, Qffice of Biotechnology

Produces, CDERFFDA

Alexandra Worobec, MD

Medical Officer, CDER/FDA

Jay Lozier, MD, PhD

Senior Stoff Fellow, CBER/FDA

Kathryn Stein, PhD

Vice President, Product Development and Regulatory Affairs,

MACROGENICS

Theresa L. Gerrard, PhD

President, TLG ConsULTING, 1nC.

B BREAKOUT SESSIONF

CUNICAL SAFETY AND EFFICACY STUDIES

¥ In which situation weuld safety and/or ¢linical studies be
needed and why?

¥ What factors should be considered in designing
appropriatefrelevant clinical studies?

B What concerns can be addressed via postmarketing surveil-
lance as part of risk management?

MODERATOAS
David Orloff, MD
Divecior, Division of Mezabolic and Endocrine Dvug Products,
CDERFDA
Marc Walton, MD
Divector, Division of Therapenvic Internal Medicing Products,
CBER/FDA



B BREAKQOUT SESSION F continued

Dorothy Scott, MD

Branch Chief, Laboratory of Plasma Derivatives, Division of
Hemarology, CBER/FDA

Dawn Viveash

Vice President, Regulatory Affairs, AMGIN Inc,

Yafit Stark, PhD

Senior Direcior, Global Clinical Research, TEVA
PHARMACEUTICAL INDUSTRIES LTD.

3:00-3:30 rm

3:30-5:00

COEE R

SESSION 8
BREAKGUT SESSIONS

The two concurrent breakout sessions listed previously will be
repeated in this time block.

7:30-8:30 an

8:30-10:00 am

10:00-10:3C am

10:30-10:45 am

10:45-11:00 am

11:00-11:30 am

11:30am-12:00PM

12:00 rm

WEDNESDAY « FEBRUARY 1%

Deputy Direceor, Qffice of New Drug Chenusery,
CDER/EDA

SLIRANAA 3
Keith Webber, PhD

Acting Divector, Office of Biotechnology Products,
CDER/FDA

LIS REMARKE

Ajaz Hussain, PhD

Depury Divecior Office of Pharmacendcal Scence,
CDERFDA
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BEL (10,000Xg, 4°C, 204y), EWf# 37°C T 10
SEBER Lct%, BLO2BEL (3000 rpm, 30°C, 5
43}, Triton X-114 B EKMEIZRBELE. Bz
Triton X-114 RIS L ARITK 2 S F N2 ki
L, BU37°C T 10 L2 Rkifiik, &.04rEE L7 (3000
rpm, 30°C, 543). G5z Triton X-114 $8IZ&
7 bk 4 EERMA, -16°C T—Hkii%, 2
L5yBEL (3000 rpm, 4°C, 304Y), [RES 2157,

3) FEAME GP1 7 A —B X iy UE S DRERE

BohEES (7Y MR2LS) 250mM R
U R ELARATHE pH7.4 12854 L, PIPLC(Molecular
Probe) 1 unit #0%, 37°C T 18 RERIIH/L L7z,
50 mM b U RIEEERITIK pHT.4 & 28RO V4%
ZD 10% Triton X-114 £H0%  (F#% Triton X-114
BEE, 2%), 0°C kkwm#itk, J<HERLE RIGE
% 37°C IZ{RIB %, #0578 L (3000 rpm, 30°C,
5 41), Triton X-114/7K 853 % 4T - 7. Triton X-114
2B, AHIZ 10% Triton X-114- b Y R
ERfRTR pH 7.4 2 VA{SFEM A TEE L. KM
BT w4 BEMA, -15°C TR %, &
D4YEEL (3000 rpm, 4°C, 604)), FIHEiE GPI 7
YH—EE R WE S R 1.

4 TEME GPI Trh—8E2 N HESD
SDS-PAGE
Y GPL 7o h—BlZ o ARy B % 2- A0




AT I2E ) —NERI—F7E M7 I FEANT,

BIEANKF T I RAF AL, 12.5%KB1~ 0
(80X80X 1 mm) ZAWT, 25 mM b Y RIEERHE,

0.19M 7'V 22, 0.1%SDS % & ieik B RS H I

20 mA THENSHI. PBESNhE GPI 7o v —&

# 227 B ix, Simply Blue™ SafeStain
(Invitrogen) % AWTHHU/-.

5) GP1 7 v h—®Z o RIBORE

SDS-PAGE THBt&hi- GPI 7 H—BIz s
THDERASAY FEEVEY, 1 lmm BOF ALK
L7, 30%7Er=FUALTHREAL, S5iz
50%7 % b= b UAEROCTRKE, BBV
0.1M U AERSEHK pH 8.0, 50 l RN
Yy (HREHFRS LV —F, Trypsin Gold,
Promega) 1pg #M1%, 37CT—BFSNAAF 3l
MoOMEEIT. 50% T h=F AR 5%k
Y 7 Ao BRI (RhHPEIR) 300 pl #M%,
30 Sy FAWTRERYIC BT RS L, ~7F F e &tekiH
BEER L. BE, HMlH%iTok%, Mlke+
ARTEW L, BEREE LT AHL—F— (Speed
Vac, Thermo Electron) # BWCHlBE L. # LT,
TDORHT, Bohie~T7F Fo LCMSMS 4y
FEToI. F—FZ EENIZB ORI MS/MS 2~
7 bAERWVWT, RFExT LYY Mascot

(MatrixScience) KU — & ~—2 MSDB iz & v
Z R EREET I,

HPLC:

458 : Paradigm MS4 (Michrom BioResource %)

A7 A MAGIC C18 (Michrom BioResource #t
&, 0.2X50 mm, 3u)

FEEEIR A 0.01%FEE B 2% T b=F VL
IR

BEEE B 0.01%XBESr 0% T h= kUL
TKEHE

A =T A N
B : 5~65% (0~20 %))

L : 2 u/min

116

MS, MS/MS:
#{% : Qstar Pulsari (Applied Biosystem #)
A ZF 1t : nano-ESI
EE—F: REF 4T LT E—F
ATV —EIE ; 2500V
Ay HE (mf)
Q/Tof-MS : 400-2,000
MS/MS : 100-2,000
ah Vg R E—; 50-80 eV

6) EITACHMERES{DFRAY (Thy-1 D4 L4 PNGase
FiH{t, wEREmsg oMY, EiEsioRzT)

SDS-PAGE 2 &Y Thy1 #&teS0 FEED
BY, 1mmBAOX VAL, 30%T & b=
FINTHFVAERE L. &P VA% 50% T
= FIATHALEE, 50mM U EEBHTR,
pH 7.2, kT PNGase F (Roche Diagnostics
GmbH) 3unit #M0%, 37CT—BEELLE. L
%, 7k 300 pl 2%, 30 RRIWHEEAS IS I & R
HL, BEHEEUMmHREER LE. 43 3 o
HETV, fAHEE T <TER L, HASR L.
0.25M NaBHs4, 200 pl 200%, ERT2EEEE
e, FRULERE AV GARIORE S 452
&4, Envi-Carb (Spelco) # FUVNTESTiLEELS %
s L.

7 BEHOMAT, LC/MS/MS
LUF O&H TR LR TbEs o LOMS/MS
S EITo 7=,

HPLC :

#M : Magic 2002 (Michrom BioResource #t)

717 At MAGIC C18 (Michrom BioResource 4t
&, 0.2X50mm, 3u)

B A : 2% 72 b= A%EE 5 mM it
T rE=D AKEE (pH 9.6)

B B:80% T b= MU A% ETr 5 mM Eife
T =y KR (pH 9.6)

AN =T N
B : 5~30% (0~604y)



FiE : 2 p/min

Liner ITMS-FT ICRMS :

#£ % : Finnigan LTQ FT™ (Thermo Electron #t)

A 1t : nanoESI

¥y b7 U —iE : 200C

F¥ 7 V—-BE:20kV

A%y UHHE (m/2) : 700-2,000

EHRTRNX— : 35%

PEITHE
Full MS scan (positive ion mode)
Data-dependent MS? (positive ion mode)
Full MS scan (negative ion mode)
Data-dependent MS2(negative ion mode)
Data-dependent MS3(negative ion mode)
Data-dependent MS#(negative ion mode)
Data-dependent MS5(negative ion mode)

CESECECNCRONCONS)

Data-dependent MS&(negative ion mode)
8) B&&E:

Fuc, 72—A: Gal, ¥7 7 b—A; Hex, ~F
Z; HexNAc, N-7 EFN~F /4 I /) NeuAe, N-7
wFNIAT I

C. H5rLE#H
(1) EFAEE${ D GCC-LC/liner ITMS-FT ICRMS

GCC-LCMiner ITMS-FT ICRMS %AW T, FR
Fik DCBELT, FHRERCEBEE T VEH
(Man7/D1, Man7/D3, Tri, TriNAs, TetraNAs,
B Do—FNieiTorz. K 2A RV 2B I, FT
ICRMS full MS scan CHELNIHHT 27 7 4V
D 2 ®x@D, BEHEEEM mz RPT 1+ 7ROX
HF 474 A= R IKRTEDIRTTHS.
FT ICRMS 2 &> THRLIHER 2 I
An7-BEEERD G, 15, 17, 24, 33, RUt35 4y
iEdashi-EhRe—24%, ££h, Man7D1,
Man7/D3, TriNAs & TetraNA4 DIES#), TetraNAs
ThHIEBnhote,

RIT A TREERHNT 4 T4 4 E—FiIBiE 5
FHEEOBRHBER LTS &, PHEREHETHD
Man7/D1 XU Man7D3 xR VF 4 74 F 22— F

117

THHEh, RHT A TAFE— FTROTHII
BRHENZOHRTHBZ LHghote. Eio, B
58 TH D TriNAs B U TetraNAq i, EE2RMEE
RAEVT 4 TRORAT 4 TWA F v E— FTRIl
EnoN, BMEOEERE, FAT4TA T -
FToRBRHENS ZENER IR, oz &
POSRREHELNTIER, RIVT4TRTR
HFATHAF L E— RGN THILEDBEETH
ALENH b R0t

FEHESIE, BT ATRORNT T4 FE
— PRI &R A A O BB MS iR
BWTRRIR L. #8461 LTE3ARTUBIZ, &
CPTF 4744 rE—FIZX b Man7D1 R U
Man7/D3 @ MS/MS A7 pLERT. miz4572
B 913+, #WMT m/z 6192+ K TF 1237+ 1T,
Man7/D1 @ 2 THEEDa1-6 BTl -3 #5S Man 8
BEUECBAETLHIZEILELE>TELE
ManzGleNAcGleNAcol(Ys,) p5d [0
MansGleNAcGIcNAcol(Ysp) TH D . £/, mz
5382+ K TR 1075+ D A A ik, Man7/D3 Dal-6 BT}
al-3 #5& Man BN EICMET I EICE > TAE
L 7= Man:GleNAcGleNAcol(Ya)f A+ CH 3. K
3A TiY, m2z6192+K 01237+, WM m/z4562*
RO 13+ x5 ENE <, K 3B Tik, m/z538%
B 1075 O FRENENZ L3005, Thb
DFERML, 15 R 175312 S Man7 i,
FHFHh Man7D1 Rt Man7/D3 THBH L#HEET
X7, DX 5T, MSMS AiZinT, iz
MR BRMH R T I T AL b A DMK LB
THILIZL-T, BEFEEMAITE S LM aD
o7,

T aEEEORFIITICIR AT « 74 20—
Fiziitd MS» B> Z &hmhoi.
TetraNAs D MS8n 2~ kv, B 4AMS2A~Y
FL, BOF 4 T A F T F) R U 4BMSt A2
M, RHF 4 T A A E— RNETRT, ROF 47
A FT— PO, BHIIBEHR B A3V, mZz
454(B2*), 657(Bas*), 1475(Bax?), 16568(Be2), B/Y
A4 % v, m/z 366(Man-GleNAc*, Gal-GleNAe+,
GleNAc-Man*) ,  527(GlcNAc-Man-Man*




