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1 . Oposición a solicitud de:

X Patente de invención 
C U  Registro de Diseñolndustrial 
C U  Patente de Modelo de Utilidad 
CU Esquema de Trazado de Circuitos Integrados

Número de expediente: 13 301132 

Solicitante: OPKO BIOLOGICS LTD.

Apoderado: SILVANA MARIA LOPEZ DIAZ

Título de la Nueva Creación: AGONISTAS DEL RECEPTOR DE GLUCAGÓN/GLP-1 DE ACCIÓN 
PROLONGADA

Gaceta: 698
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2. Datos del Opositor

C U Persona Natural X Persona Jurídica i
PROCAPS S A.

Nombre o denom inación /R azón social completa 

WALTER TANAKA TATEKAWA

Nombre del represen tan te  legal

Documento de identificación: 

Número 890106527-5______

C.C. a  c .e C U NIT X Otro CUCuál

Dirección. CALLE 80 78B 201. 
Teléfono 055 3719900 Fax:

Ciudad BARRANQÜILLA
Correo electrónico

m  Autorizo expresamente a la Superintendencia de Industria y Comercio para que todas 
las com unicaciones sean enviadas a través de la dirección de correo electrónico

3. Datos del representante o apoderado:

MORENO BOHORQUEZ ELIANA ISAURA 51.975.664 83823

Apellidos y Nombre Documento de identificación Tarjeta profesional

Dirección del representante

CRA 13 119-95 OFICINA 104

Dirección electrónica No. Fax Número telefónico
neaociostaiODtimum-co.com (571)6121979 (571)2131213

En caso de haber presentado poder general para asuntos que se  adelanten ante la Delegatura de Propiedad 
Industrial, sírvase indicar el número de su radicación o protocolo de poder general:
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4. Fundamentos de la oposición

Causal; Art14, 16,18,20 y 30 de la decisión 486 de la CAN no cumple con los requisitos 
De patentabilidad.

Justificación: La presente solicitud no cumple con los requisitos de patentabilidad dado que lo 
revelado, ya se encontraba en el estado de la técnica o es posible derivarlo de la misma tal y como 
se demostrará en el capitulo “fundamento de hecho”.

Prórroga: SI □ NO □

1 . Anexos

n n  Comprobante de pago de la tasa.
CZU Poder, si fuera el caso.
C p  Fundamentos de la oposición. Se anexan _g_ folios (obligatorios indicar cuántos).
CÍH Anexo de fundamentos de la oposición. Se anexan A/) folios (obligatorios indicar cuántos) 
C3H Copias para traslado.
I i Copia de la solicitud y sus anexos en formato magnético.

6. Firma

Nombre del Firmante

ELIANA ISAURA MORENO BOHORQUEZ

CC. 51.975.664 Tarjeta Profesional; 83823

PI02-F18vrl (2012-04-19)
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Señor Director,

DIRECCIÓN D E  NUEVAS CREACIONES 

Superintendencia de Industria y Comercio 

E. S. D .

Referencia : Expediente N° 13 - 301132

Asunto : O posición a la solicitud de patente de Invención titulada

^^AGONISTAS DEL R E C E PTO R  D E  G L U C A G Ó N /G L P 'l  

D E  A C C IÓ N  P R O L O N G A D A *

Solicitante : O PK O  BIOLOGICS LTD..

Opositora : PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial 

N® 698 del 27 de Junio de 2014

Yo, ELIANA ISA U R A  M O R E N O  B O H Ó R Q U E Z , abogada en ejercicio, identificada 

como aparece al pie de su firma, con tarjeta profesional No. 83823 del Consejo 

Superior de la Judicatura, en mi condición de apoderada de la sociedad PROCAPS 

S A . conformada bajo las leyes de la República de Colombia y domiciliada en la ciudad 

de Barranquilla, Colombia, atentamente manifiesto que estando dentro del término de 

ley y por orden expresa de mi representada, presento oposición a la concesión del 

registro de la Patente de Invención titulada ^A G O N ISTA S D EL R E C E PTO R  D E  

G L U C A G Ó N /G LP-1 D E  A C C IÓ N  P R O LO N G A D A ", cuyo titular O PK O  

BIOLOGICS LTD .., y pido a Usted declarar fundada esta oposición y en consecuencia 

negar el registro de la patente solicitada.

1. INTERES PARA AC TU A R

Conforme a lo dispuesto en el articulo 42 de la Decisión 486 de 2000 de la 

CAN, estando dentro del término estipulado por la ley, manifiesto el legítimo mterés 

de nuestra representada para oponerse al registro de la patente de la referencia, 

atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la 

ley como se analizará más adelante y de ser concedida afectaría directamente la

Carrera 13 N° 119-95, Of. 104 Tel. (571) 2 13 12 13 -  6 20 50 21 -  Fax. (571) 6 12 19 79
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comercialización de algunos productos de mi representada, que contienen, en 

particular A G O N IS T A S  DEL R E C E PTO R  D E  G LU CA G Ó N /G LP-1. Por lo tanto, 

solicito respetuosamente a ese Despacho se sirva tener en cuenta la presente oposición  

dentro del trámite administrativo que se surte en esta Superintendencia.

2. FU NDA M EN TO S D E  HECHOS

2.1. La solicitud objeto de la presente fue presentada el 27 de diciembre de 2013, 

reivindicando prioridad bajo las solicitudes U S201161492448P del 2011-064)2; y, 

US201261624589P del 2012-04-16; y fue publicada en Colombia, en la Gaceta de 

la Propiedad Industrial N® 698 del 27 de Junio de 2014, cuya publicación 

internacional corresponde a la W 02C 12167251 del 2012-12-06.

2.2.La solicitud colombiana 13 - 301132 objeto de la presente oposición se refiere a 

agonistas del receptor de glucagón/GLP-1 pegilado y pegilado inverso que incluye 

composiciones farmacéuticas que los comprenden y métodos para su uso.

2.3.En primera instancia, se debe advertir que las reivindicaciones se refieren también a 

métodos de tratamiento y no sólo a la composición farmacológica o a un método 

de fabricación mediante la cual se obtenga un producto tangible y según la 

legislación, decisión 486 de la Comuriidad Andina de Naciones, Artículo 14.- “Los 

Países Miembros otorgarán patentes para las invenciones, sean de producto o de 

procedimiento los usos no están contemplados como patentables; y. Articulo 

20.- “No serán patentables (...) d) los métodos terapéuticos o quirúr^cos para el tratamiento 

humarw o animal, así como los métodos de diagnóstico aplicados a los seres humanos o a 

animales”. Solo serán patentables los productos o procedimientos. Por lo tanto a luz 

de la norma, dicha materia referente métodos de tratamiento no sería patentable.

2.4.Por otro lado, es de resaltar que en materia de unidad de invención, la presente 

comprende varios grupos de invenciones que no conforman una única unidad 

inventiva, contrario a lo que dicta la Norma. Esto es:

Grupo I; Reivindicaciones 1-6: Composición que coirsiste en oxintomodulina, 

un polímero de polietilenglicol (PEG polímero), y 9 fluorenilmetoxicarbonilo 

(Fmoc) o 2-sulfo-9-fluorenilmetoxicarbonilo (FMS).

Grupo II: Reivindicaciones 7-11: Método para prolongar la vida media 

biológica de oxintomodulina que consiste en la etapa de coirjugación de la

Carrera 13 N» 119-95, Of. 104 Tel. (571) 2 13 12 13 -  6 20 50 21 -  Fax. (571) 6 12 19 79
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oxintomodulina, un polímero de polietilenglicol (PEG polímero) y 9- 

fluorenylmethoxycarbonyl (Fmoc) o 2'sulf0'9- fluorenilmetoxicarbonilo (FMS) 

en una relación molar de aproximadamente 1; 1; 0,5 a 1; 1; 3,5.

Grupo 111: Reivindicaciones 12-16: Procedimiento de inducción de tolerancia a 

la glucosa, control de la glucemia, er tanto en un sujeto en necesidad del 

mismo, que comprende la etapa de administrar a dicho sujeto una cantidad 

eficaz de la composición de la reivindicación 1 y un producto farmacéutico 

aceptable portador.

Grupo IV: Reivindicaciones 17-26: M étodo para mejorar el área bajo la curvea 

(AUC) de oxintomodulina que incluye un método de reducir la frecuencia de 

dosificación de oxintomodulina, que consiste en la etapa de conjugado de un 

polímero de polietilenglicol (PEG polímero) a la amino terminal de dicho 

oxintomodulina a través de 9 fluorenilmetoxicarbonilo (Fmoc) o 2-sulfo-9- 

fluorenilmetoxicarbonilo (FMS).

Grupos V: Reivindicaciones 27-31: Método para reducir la ingesta de 

alimentos, reducir el peso corporal, o ambas en un sujeto, que comprende la 

etapa de administrar oxintomodulina conjugado con polímero de 

polietilenglicol (PEG polímero) a través de un enlazador flexible, en donde 

dicho flexibles enlazador es 9-fluorenilmetoxicarbonilo (Fmoc) o 2-sulf0-9- 

fluorenilmetoxicarbonilo (FMS).

Grupo VI: Reivindicaciones 32-39: M étodo para aumentar la sensibilidad a la 

insulina en un sujeto, que comprende la etapa de administrar al sujeto una 

cantidad eficaz de una composición que comprende oxintomodulina conjugado 

con polímero de polietilenglicol (PEG; polímero).

Las invenciones que figuran como los Grupos I a VI no se refieren a un único 

concepto inventivo general conforme la Norma, Decisión. 486 de la CAN, articulo 

25; solicitud de patente sólo podrá comprender una invención o un grupo de

invenciones relacionadas entre sí, de manera que conformen un único concepto inventivo”. 

Estos grupos inventivos carecen de las mismas o correspondientes características 

técnicas especiales para considerarse como un único concepto inventivo. Por tanto 

no se ajustan a lo que dicta la Norma en Colombia.

2.5.Ahora bien, con base en el artículo 14 de la Decisión 486 de la CAN consagra lo 

siguiente: “Los países miembros otorgarán patentes para las invenciones, sean de producto o 

procedimiento, en todos los campos de la tecnología, siempre que sean nuevas, tengan nivel

Carrera 13 N» 119-95, Of. 104 Tel. (571) 2 13 12 13 -  6 20 50 21 -  Fax. (571) 6 12 19 79
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inventivo y sean susceptibles de aplicación industrial”. Así las cosas, las invenciones 

objeto de patente deben ser nuevas y tener nivel inventivo. Bien, pues antes de la 

fecba de prioridad de esta solicitud se encuentran los siguientes documentos que 

afecta la patentabilidad de la presente solicitud:

•  DI: U S2010144617 publicada el 10 de octubre de 2010.

•  D2: U S20060171920 publicada el 3 de agosto de 2006.

2.6.Ahora bien, el documento D I, se refiere en el párrafo [0001] a derivados de 

oxintomodulina, su síntesis y su uso para el tratamiento de trastornos metabólicos 

como la diabetes y la obesidad. Particularmente, en el párrafo [0071] esta 

anterioridad D I se refiere a derivados de OXM modificados. Según se informa, los 

derivados de OXM son desarrollados por PEGilación o conjugación a otros restos o 

proteínas portadoras para mejorar la estabilidad y la farmacocinética y /o  mediante 

la incorporación de sustituciones de residuos de aminoácidos para hacer que los 

péptidos resistentes a la escisión DP-IV. Además, según D I, los derivados de OXM  

estabilizadas no exhiben actividad agonista del receptor de glucagón y de ese m odo 

pueden ofrecer ciertas ventajas en el tratamiento de la hiperglucemia y la obesidad 

en los sujetos diabéticos o prediabéticos. En el párrafo [0127], D I contempla el uso 

de derivados poliméricos multi-funcionales, como se ejemplifica por los derivados 

de PEG bifuncional N-maleimidilo y multi-arm. Una amplia variedad de (PEG) 

especies de glicol polietileno puede ser utilizado según D I, para la PEGilación de 

los nuevos derivados de OXM. Igualmente se afirma que sustancialmente cualquier 

reactivo de PEG adecuado puede ser utilizado pero no se limitan a las que estén 

disponibles para la venta. D I también define que los reactivos de PEG se prefieren 

a menudo en diversas realizaciones: multi-Arm PEG, mPEG(MAL)2,

mPEG2(MAL), cualquiera de los SUNBRIGHT PEG activado (incluyendo pero no  

limitado a carboxilo-PEG , p-NP-PEG, Tresyl-PEG, PEG aldehido, acetal-PEG, 

amino-PEG, PEG-tiol, maleimido-PEG, hidroxilo-PEG-amina, amino-PEG-COGH, 

hidroxilo-PEG-aldehido, anlúdrido carboxilico de tipo PEG, PEG funcionalizado- 

fosfolipido) y otros PEG reactivos similares y /o  adecuados como seleccionados. 

Adicionalmente, en el párrafo [0128] D I agrega que los péptidos derivados OXM 

también pueden contener dos restos de PEG que están unidos covalentemente a 

través de un carbamato o un enlace amida a un resto espaciador, en el que el resto

Carrera 13 N» 119-95, Of. 104 Tel. (571) 2 13 12 13 -  6 20 50 21 -  Fax. (571) 6 12 19 79 
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espaciador está unido covalentemente al enlazador de amida terciaria del péptido. 

Cada uno de los dos restos de PEG usados en tales formas de realización de D I  

puede ser lineal y puede ser unidas entre sí en un solo punto de unión. D I define 

cada resto de PEG que tiene un peso molecular de aproximadamente 10 

kilodaltons (lOK) a aproximadamente 60K. Cada uno de los dos restos de PEG 

puede tener un peso molecular de aproximadamente 20K a aproximadamente 40K. 

U n experto en la técnica será capaz de seleccionar el tamaño del polímero deseado 

basándose en consideraciones tales como la dosificación deseada; tiempo de 

circulación; resistencia a la proteolisis; efectos, si los hay, sobre la actividad 

biológica; facilidad de manejo; grado o falta de antigenicidad y otros efectos de la 

PEG conocida en un péptido terapéutico.

2.7.El documento D2, define una composición que consiste en una proteina, un 

polímero de polietilenglicol (PEG polímero) y 9 fluorenilmetoxicarbonilo (Fmoc) o 

2-'Sulfo'9'fluorenilmetoxicarbonilo (FMS), en el que dicha composición se logra 

mediante la conjugación de un polímero de polietilenglicol (polímero de PEG) al 

extremo amino terminal de la proteína a través de un enlazador flexible, tal como 9- 

fluorenilmetoxicarbonilo (Fmoc) o 2'sulfo'9'fluorenilmetoxicarbonilo (FMS). En 

fármacos pegilados, el resto de PEG y el residuo de la droga no son vinculadas 

directamente entre sí, sino más bien ambos residuos están vinculados a diferentes 

posiciones de la estructura Fmoc o FMS que es altamente sensible a bases y es 

extraíble en condiciones fisiológicas. Igualmente se define en D2, que los fármacos 

son preferiblemente fármacos que contienen un grupo amino, lo más 

preferiblemente péptidos y proteínas de bajo o medio peso en el párrafo [0066] por 

lo que el resto de PEG y el residuo de drogas no están ligados directamente entre sí, 

como en los procedimientos de pegilación estándar, sino que ambos residuos están 

vinculados a diferentes posiciones de una estructura que son muy sensibles a bases 

y es extraíble en condiciones fisiológicas según los párrafos [0359] a [0360]. Así, 

basándose en los rendimientos de secuenciación, el grupo PEG.sub.40-FMS está 

asociado principalmente a la alfa N-terminal .alplra.-amino grupo de PYY.sub.3-36.

2.8.ÁSÍ las cosas, un experto en la técnica encontraría que es obvio el uso de dicho 

enlazador flexible FMS o Fmoc para modificar el conjugado de PEG 

oxintomodulina dhnilgado en D I de modo que las principales deficiencias de la 

tecnología de proteínas de pegilación, principalmente la pérdida de potencias 

biológicas y farmacológicas en los conjugados de PEG in vivo, pueden ser
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superados, como se describe por D 2 (párrafo [0015]) y llegar así de manera obvia al 

objeto de la presente solicitud. Por lo tanto, este documento objeto de oposición a 

la luz del documento D I carece evidentemente de ALTURA INVENTIVA.

2.9.En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que la solicitud 

colombiana 13 - 301132 no puede pretender un m onopolio por patente toda vez 

que lo que pretende no cumple con dos de los tres requisitos necesarios para su 

protección.

2.10. Que por consiguiente, respecto a la solicitud pretendida se tiene que:

2.8.1 CARENCIA DE ALTU RA INVENTIVA. Según la Decisión 486 de la

Comunidad Andina de Naciones, Artículo 18.- “Se considerará que una

invención tiene nivel inventivo, si para una persona del oficio normalmente versada 

en la materia técnica correspondiente, esa invención no hubiese resultado obvia ni se 

hubiese derivado de manera evidente del estado de la técnica.”. A  la fecba de 

prioridad, 2 de junio de 2011, a partir del documento D I, un experto en la 

materia puede llegar de manera evidente al uso de dicho enlazador flexible 

FMS o Fmoc para modificar el conjugado de PEG oxintomodulina de 

modo que las principales deficiencias de la tecnología de proteínas de 

pegilación, principalmente la pérdida de potencias biológicas y 

farmacológicas en los conjugados de PEG in vivo, como se describe por D2  

(párrafo [0015]) y llegar a una composición que consiste en 

oxintomodulina, un polímero de polietilenglicol (PEG polímero) y 9 

fluorenilmetoxicarbonilo (Fmoc) o 2-sulfb'9'fluorenilmetoxicarbonilo 

(FMS), sobre lo cual busca protección en el capítulo remndicatorio.

2.8.2 CARENCIA D E  APLICACIÓN INDUSTRIAL La Decisión 486 de la

CAN consagra en su artículo 14 lo siguiente: “Los países miembros otorgarán 

patentes para las invenciones, sean de producto o procedimiento, en todos hs campos 

de la tecnología, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles 

de aplicación industrial”. La presente solicitud carece de aplicación Industrial 

ya que como se demostró anteriormente, algunas cláusulas reclaman un 

método de tratamiento y estos no son aplicables industrialmente porque 

primero no se obtiene un producto o proceso-, y segundo no es
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reproducible o repetible a escala industrial. Por lo tanto, el objeto de la 

presente invención referido a métodos de tratamiento, no cumple con el 

requisito de la aplicación industrial.

2.9 Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es 

objeto de patentabilidad pues es contrario a lo que dicta la Decisión 486 de la 

Comunidad Andina de Naciones, Artículo 14.- “Los Países Miembros otorgarán 

patentes para las invenciones, sean de producto o de procedimiento, en todos los campos 

de la tecnología, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de 

aplicación industrial”. La solicitud pretendida no cumple con dos de los tres 

requisitos de patentabilidad.

2.10 Por todo lo anterior, atentamente solicito a usted que se sin^a declarar fundada 

“A G O N IS T A S  DEL R E CE PTO R D E  G L U C A G Ó N /G L P l D E  A C C IÓ N  

P R O L O N G A D A '', cuyo titular O PKO BIOLOGICS LTD .., solicitud 

Colombiana que apareció publicada en la Caceta de la Propiedad lirdustrial N® 

698 del 27 de Junio de 2014.

3. PRUEBAS

De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener 

como prueba en este asunto los siguientes:

•  DI: U S2010144617 publicada el 10 de octubre de 2010.

•  D2: U S20060171920 publicada el 3 de agosto de 2006.

4 . FU N D A M EN TO  D E  DERECHO

Fundamento esta observación en las normas legales siguientes:

4.1. Artículo 45 de la Decisión 486 de la Com isión del Acuerdo de Cartagena.

4.2. En las demás normas concordantes.

Carrera 13 N° 119-95, Of. 104 Tel. (571) 2 13 12 13 -  6 20 50 21 -  Fax. (571) 6 12 19 79
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5. ANEXOS

Para los efectos correspondientes anexo al presente escrito los siguientes documentos:

1. Poder para actuar en el presente.

2. Docum ento que acredita al representante legal de PROCAPS S.A.

3. Recibo de caja del respectivo pago de tasa.

4. Copias de los documentos:

•  DI: U S2010144617 publicada el 10 de octubre de 2010.

•  D2: US2006C171920 publicada el 3 de agosto de 2006.

Carrera 13 N» 119-95, Of. 104 Tel. (571) 2 13 12 13 -  6 20 50 21 -  Fax. (571) 6 12 19 79
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6. NOTIFICACIONES

Para efectos de notificaciones que debe tiacer su Despacho, informo que mi 
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OXYNTOMODULIN DERIVATIVES

FIELD OF THE INVENTION

[0001] The present invention relates to oxyntomodulin 
derivatives, their synthesis, and their use for the treatment o f 
metabolic disorders such as diabetes and obesity.

BACKGROUND OF THE INVENTION

[0002] The hormone oxyntomodulin (OXM, glucagon-37) 
is a posttranslational product ofpreproglucagon processing in 
the intestine and central nervous system (CNS) and is 
secreted from L-cells in the gut in response to fooid intake. 
Discovered in  1983, OXM has been implicated in  the regula- 
tion o f food intake and energy expenditure. Central orperiph- 
eral administration o f OXM in rats causes a dectease in short 
term food intake with minimal eñécts on gastric emptying 
(Dakin et al. Endocrinology, 142:4244-4250 (2001), Dakin et 
al. Endocrinology, 145:2687-2695 (2004)). Repeated intrac- 
erebroventricular administration of OXM in rats results in 
elevated core temperatures and reduced weight gain com­
pared to pair-fed animals, suggesting effects on both caloric 
intake and energy expenditure (Dakin et al. Am. J. Pkysioi 
Endocrino!. Metab., 283:E1173-E1177 (2002)).
[0003] OXM is a 37-amino acid peptide. It has been 
reported that the effects o f OXM in inhibiting gastric acid 
secretion can be mimicked by the 8 -residue C-terminal frag- 
ment Oxm(30-37), known as SP-1 (Caries-Boimet et a\.,Pep- 
lides, 1996,17:55^561. Inhumans, a singje 90 min intrave- 
nous infusión of OXM in normal weight healthy subjects 
reduced hunger scores and food intake at a buffet meal by 
~19%. Cumulative 12 hour caloric intake was reduced by 
~ 1 1 % with no reports o f nausea or changes in food palatabil- 
ity (Cohén et al., J. Clin. Endocrinol. Metab., 88:4696-4701 
(2003)). More recently, pre-prandial injections o f OXM over 
a 4 week peiiod in obese healthy volunteers (BMI -33) led to 
a signifícant reduction o f caloric intake on the first day o f 
treatment (-25% ) that was maintained over the course o f the 
study (35% reduction after 4 weeks) (Wynne et al., Diabetes 
54:2390-2395 (2005)). Robust weight loss was observad at 
the end o f the study in treated subjects (1.9%, placebo-cor- 
rected). Plasma levels o f OXM were similar to that observed 
in the infusión study (peak concentration -950 |iM). The 
absence o f any tachyphylaxis and a low incidence of mild and 
transient nausea (-3% ) despite the relatively high doses 
necessitated by the poor in vivo stability o f OXM (plasma 
ti /j< 1 2  min) renders this hormone one o f  the few obesity 
targets whh both human validation and an attractive tolerabil- 
ity profile.
[0004] OXM has a very short half-life and is rapidly inac- 
tivated by the cell surface dipeptidyl peptidase IV Qiereafter 
DP-IV). However, DP-IV inhibitors are weight-neutral in the 
clinic, suggesting that supraphysiological levels o f  OXM 
(900-1000 pM) may be required to achieve weight loss in 
humans.
[0005] Oxyntomodulin therefore shows potential as a treat­
ment for metabolic disorders such as diabetes and obesity. 
However, because o f the poor in vivo stability o f  OXM, there 
exists a need to develop OXM derivatives that can be safely 
and efificaciously administered for the treatment o f metabolic 
diseases, such as diabetes and obesity. It would be further 
desirable if  analogs or derivatives were developed that were 
modified by conjugation to moieties that would improve sta­
bility andpharmacokinetics, more particularly modifications

that confer resistance to DP-IV cleavage. The instant inven­
tion provides OXM polypeptide derivatives and methods for 
the treatment or prevention o f metabolic disorders such as 
obesity and diabetes by administering the derivatives 
described herein.

SUMMARY OF THE INVENTION

[0006] The present invention provides a polypeptide com- 
prising;

H,pC,X2aTFTSDyXjX,yLDX5 X6 X«ftX7X,FVX7WI,X,X,oX,,K
RNRMNX,2Xi3X,4,

[0007] wherein H^ is selected from the group consisting o f 
His; imidazole-lactic acid (ImiH); desamino-His (ANHj— 
H); acetyl His; pyroglutamyl His (PyrH); N-methyl-His (Me- 
H); N,N-dimethyl-His (Me^-H); Benzoyl His (Bz-H); Benzyl 
His (Bzl-H); and Phe;
[0008] X j is selectedfromthegroupconsistingofSer; Gly; 
Ala; Arg; Asn; Asp; Glu; Gln; His; lie; Lys; Met; Phe; Pro; 
Thr, Trp; Tyr; Val; D-Ala; D-Ser, and a-aminoisobutyric 
acid;
[0009] X 2  is Güi, Asp, Glu, Pro, Leu or L-norleucine;
[0010] X 3  is Ser, Ala, Cys, Cys(mPEG), or Cys(choles- 
teryl);
[0011] X4  is Lys, Cys, Cys(mPEG), or Cys(cholesteryl);
[0012] X 5  is Ser or Ala;
[0013] Xfi is any amino acid;
[0014] X 7  is Gln, Cys, Cys(mPEG), or Cys(cholesteryl);
[0015] Xg is Asp, Cys, Cys(mPEG), or Cys(choIesteiyl);
[0016] X 9  is Met, Met(0), Val, norleucine, alanine, a-am i­
noisobutyric acid or 0 -methyl-hombserine;
[0017] Xio is Asn, Cys, Cys(mPEG), or Cys(cholesteiyl);
[0018] X i 1 is Thr, Cys, Cys(mPEG), or Cys(cholesteryl);
[0019] X j2  is lie, Cys, Cys(mPEG), or Cys(cholesteryl);
[0020] X j3  is Ala, Cys, Cys(mPRG), or Cys(cholestery1); 
and
[0021] X i4  is amide, carboxylate, secondary amide. Ala, 
K(palmitoyl), Cys, Cys(mPEG), Cys(cholesteiyl) or any 
linkertowhichmPEGorcholesterol is linkedwith a Chemical 
bond. Pharmaceutically acceptable salts thereof are contem- 
plated as well.
[0022] Additionally, any one or two o f X j, X4 , Xg-Xg, and 

'tosy be Cys(mPEG) Cys(cholesteiyl); Cys(mPEG)
teinemay also be C,; C2 ; C3  orCg, wherein Ci=Cys(mPEG ) 5  

kDa, C2 =Cys(mPEG ) 2 0  kDa, C3 =Cys(mPEG ) 2 4 0  kDa, 
C(¡=Gys(MPEG) 2 6 0  kDa and each corresponds to a cysteine 
residue PEGylated via the side chain thiol with linear meth- 
oxyPEG (mPEG) or branched mPEG 2  o f the indicated 
molecular weight.
[0023] The present invention relates to OXM polypeptide 
derivatives o f the formula:

HaDGTPTSDYSKYLDSíaíAQDFVQMLmlITKRNRNNlACj

wherein C3 =Cys[(mPEG ) 2 4 0  kDa], each corresponding to an 
amidated cysteine residue PEGylated via the side-chain thiol 
with a branched mPEG [(mPEG)2 ] o f the indicated MW; a  is 
a-amino isobutyric acid (aib); and m=methionine sulfoxide 
(Met(0)).
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[0024] In another embodiment o f  the present invention, 
there is provided a polypeptide comprising:

[0047] In another embodiment o f the present invention, 
diere is provided a polypeptide comprising:

H,SQGTPTSDYSKyLDSRRAODPVQWLMHTKRKRUNIA,

wherein H,, is selected from the group consisting o f His, 
H,=Imidazole-lactic acid (hniH); desamino-His (ANH^— 
H), acetyl His, pyroglutamyl His, N-methyl-His (Me-H), 
N,N-dimethyl-His (Me2 -H); Benzoyl His (Bz-H), Benzyl His 
(Bzl-H), and Phe.
[0025] In yet another embodiment o f the present invention, 
there is provided a polypeptide comprising:

HX,QQTPTSDYSKYU5SRRAQDPVQWliMNTKRHRNNlA

[0026] wherein X , is selected fiom the group consisting of 
Ser, Gly, Ala, Arg; Asn, Asp, Glu, Gln, His, lie, Lys, Met, Phe, 
Pro, Thr, Trp, Tyr, Val, D-Ala, D-Ser, and a-aminoisobutyric 
acid.
[0027] The present invention further provides for a 
polypeptide comprising:

HSX2GTFTSDYSKYLDSRRAQDFVQWl.MNTKRNiajNIA

[0028] X j is selected from the group consisting o f Gln, Asp, 
Glu, Pro, Leu, and L-norleucine.
[0029] In anodier embodiment o f Üie present invention, 
there is provided a polypeptide comprising;

HSQGTPTSDYX3X4YI.DSX¿X6AX7X8FVX7WLMXioX, iKRireH
UX,2X,3X,4

[0030] 
teryl);
[0031]
[0032] 
teryl);
[0033] 
teryl);
[0034]
[0035]
[0036]
[0037]
[0038]
[0039]

wherein X 3  is Ser, Ala, Cys(mPEG), or Cys(choles-

X4  is Lys, Cys(mPEG), orCys(cholesteryl);
Xg is any one o f Arg, Cys(mPEG), or Cys(choles-

X 7  is any one o f Gln, Cys(mPEG), or Cys(choles-

Xg is Asp, Cys(mPEG), or Cys(cholesteryl);
Xio is Asn, Cys(mPEG), or Cys(cholesteryl);
X n  is Thr, Cys(mPEG), or Cys(cholesteryl);
X j2  is lie, Cys(mPEG), or Cys(cholesteryl);
X , 3  is Ala, Cys(mPEG), or Cys(cholesteryl); and
X , 4  is amide, carboxylate, secondary amide. Ala, 

K(palmitoyl), Cys(mPEG), Cys(cholesteryl), or any linkerto 
which mPEG or cholesterol is linked with a Chemical bond.
[0040] wherein one or two o f X 3  X 4 , Xg-Xg, and Xi<j-Xi4  is 
Cys(mPEG) or Cys(cholesteryl).
[0041] In an embodiment o f the present invention, there is 
provided a polypeptide comprising:

HaX,3GTPTSDYSKyLDSZZAX,gDFVQWLX„MTX,s

[0042] wherein Xjg is D or Q;
[0043] Z is any amino acid;
[0044] Xj g is Cg, Cys(N-ethylmaleimidyl), Q or C;
[0045] X j7  is m or M;
[0046] Xj g is an amidated k  or K.

HaDGTFTSDYSKYDSZZAQDPVQWI,™¡NTI®MRNNIAX„,

[0048] wherein X 1 9  is C or Cg, Cys(N-ethylmaleimidyl).
[0049] In yet another embodiment o f the present invention, 
diere is provided a polypeptide o f the formula:

HoDGTFTSDYSKYLDS-TtdsEC-COHHz

[0050] In an embodiment o f  the present invention, there is 
provided a polypeptide of the formula:

HaDGTFTSDYSICYLDSRRAQDPVQWLmNTKRlfiUntlA-Ttds-EEEEEC-
COOH,

wherein Ttds is l-amino-4,7,10-trioxa-13-tridccanamine 
succinimic acid.
[0051] In another embodiment o f the present invention 
there is provided a method for the treatment o f a metabolic 
disease in a subject comprising administering to the subject a 
polypeptide as described above. The metabolic disease may 
be selected from the group consisting o f diabetes, metabolic 
syndrome, hypeiglycemia, and obesity and may be adminis­
tered via a route peripheral to the biain, such as an oral, 
mucosal, buccal, sublingual, nasal rectal, subcutaneous, 
transdermal intravenous, intramuscular or intiapeiitoneal 
route.
[0052] In yet another embodiment o f the present invention, 
there is provided a pharmaceutical composition comprising a 
polypeptide as described above and a pharmaceutically suit- 
able carrier.
[0053] The presrait invention ñuther relates to the use o f the 
polypeptides o f the present invention in the preparation o f a 
medicament useíul for the treatment or prevention of meta­
bolic disorders such as diabetes or obesity in a subject in need 
thereof by administering the polypeptides and pharmaceuti­
cal compositions o f the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0054] FIG. 1 dqticts activation o f  a mutant form of the 
human GLP-1 receptor by (a) native porcine OXM and (b) 
PEGylated OXM2 and loss o f  potency due to preincubation 
o f the peptides with DP-IV.
[0055] FIG. 2 shows incretin activity o f porcine oxynto­
modulin in the lean mouse intraperitoneal glucose tolerance 
test (IPGTT). % inhibition o f  glucose excursión is indicated 
for each group. “ctrl”=vehicle-treated saline-challenged 
mice, “veh”=vehicle-treated dextrose-challenged mice.
[0056] FIG. 3 illustrates the efficacy o f the polypeptides 
denoted by sequences OXM2 and OXM3 in reducing over- 
night food mtake and body weight gain in lean mice. * p^O. 
05 relative to the vehicle group.
[0057] FIG. 4 depicts the effects o f GLP-1 and OXM on 
glucose-stimulated insulin secretion (GSIS) in islets and 
M1N6 cells.
[0058] FIG. 5 shows the effects o f GLP-IR deletion and 
receptor antagonism on OXM, GCG and GLP-1 mediated 
GSIS in  islets.
[0059] FIG. 6  illustrates the effect of OXM on GSIS in 
glucagon receptor - / -  islets.
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[0060] FIG. 7 shows the effects o f  OXM and exendin-4 on 
blood glucose and insulin levels during IPGTT in wild-type 
and GLP-1 R - / -  mice.
[0061] FIG. 8  shows the acute glucose-lowering effects o f 
OXM99 in the lean mouse IPGTT.
[0062] FIG. 9 depicts the effect o f OXM99 in reducing 
blood glucose in lean mice.
[0063] FIG. 10 illustrates the glucose-lowering effects o f 
OXMl 17 in the lean mouse IPGTT.
[0064] FIG. 11 shows the duiation o f action o f Úio OXM 
analogs OXMl 17 and OXM99 compared with exendin-4.
[0065] FIG. 12 depicts the pharmacokinetics for OXMl 17 
using subcutaneous dosing in the rat.
[0066] FIG. 13 shows the results o f  studies demonstrating 
that the OXMl 17 peptide shows no glucagon-like activity in 
vitro.
[0067] FIG. 14 summarizes the in vitro activity data at the 
GLPl and GCG receptora in tabular form.
[0068] FIG. 15 shows in vivo activity of (mPEG) 2 4 0  kDa 
conjugates on food intake and body weight loss in the DIO 
mouse model.
[0069] FIG. 16 illustrates in vitro potency data forthe C-ter­
minal truncated analogs acting at the GLPl and GCG recep­
tora.
[0070] FIG. 17 presenta in vitro potency data for select 
PEGylated OXM analogs acting at the GLPl and GCG recep- 
tors.

DETAILED DESCRIPTION OF THE INVENTION

[0071] The invention relates to modified OXM derivatives. 
The OXM derivatives are developed by PEGylation or con- 
jugation to other moieties or carrier proteina to improve sta­
bility and phannacokinetics, and/orby incorporation o f sub- 
stitutions of amino acid residues to render the peptides 
resistant to DP-1V cleavage. In addition, the stabilized OXM 
derivatives do not exhibit glucagon receptor agonist activity, 
and may thereby offer certain advantages in the treatment o f 
hypeiglycemia and obesity in diabetic orprediabetic subjects. 
Forthose subjects, up-regulation of glucagon receptor signal- 
ing should be avoided, since it may result in elevated blood 
glucose levels.
[0072] Unless otherwise specified, the tenns “polypep­
tide,” “protein,” and “peptide” is understood by the skilled 
artisan to also encompass various modified and/or stabilized 
forms. Such modified fonus may be chemically modified 
forms, including, without limitation, PEGylated forms, 
palmitoylated forms, cholesterol-modified forms, etc. Modi­
fications also include intra-molecular crosslinking and cova- 
lent attachment to various moieties such as lipids, ñavin, 
biotin, polyethylene glycol derivatives, etc. In addition, 
modifications may also include cyclization, branching and 
cross-linking. Further, amino acids other than the conven- 
tional twenty amino acids encoded by genes may also be 
included in a polypeptide.

The Structures o f the OXM Derivatives

[0073] The present invention provides modified OXM 
derivatives. In particular, the present invention relates to 
novel stabilizedmodified OXM polypeptide derivatives o f the 
formula:

Hpt,X2 GTPTSDyX3 X«YLDX5X6XsñX,X8 FVX,WLX9X,oXuKRlJR
mjx,3X,3X,4,

[0074] wherein H^ is selected from the group consisting o f 
His; imidazole-lactic acid (ImiH);
[0075] desamino-His (ANHj— H); acetyl His; pyro­

glutamyl His (PyrH); N-methyl-His (Me-H); N,N-dim- 
ethyl-His (Me2 *H); Benzoyl His (Bz-H); Benzyl His (Bzl- 
H); and Phe;

[0076] X i is selected fiom the group consi stingof Ser; Gly; 
Ala; Aig; Asn; Asp; Glu; Gln; His; lie; Lys; Met; Phe; Pro; 
Thr, Trp; Tyr; Val; D-Ala; D-Ser, and a-aminoisobutyric 
acid;
[0077] X 2  is Gln, Asp, Glu, Pro, Leu or L-norleucine;
[0078] X 3  is Ser, Ala, Cys, Cys(mPEG), or Cys(choles- 
teiyl);
[0079] X4  is Lys, Cys, Cys(mPEG), or Cys(cholesteryl);
[0080] X jis  Ser or Ala;
[0081] Xg is any amino acid;
[0082] X 7  is Gln, Cys, Cys(mPEG), .or Cys(cholesteryl);
[0083] Xg is Asp, Cys, Cys(mPEG), or Cys(cholesteryl);
[0084] X9  is Met, M et(0), Val, norleucine, alanine, a-am i­
noisobutyric acid or O-methyl-homoserine;
[0085] Xjo is Asn, Cys, Cys(mPEG), or Cys(cholesteryl);
[0086] X j 1 is Thr, Cys, Cys(mPEG), or Cys(cholesteryl);
[0087] X j2  is lie, Cys, Cys(mPEG), or Cys(cholesteiyl);
[0088] X 3 3  is Ala, Cys, Cys(mPEG), or Cys(cholesteryl); 
and
[0089] X i4  is amide, caiboxylate, secondaiy amide. Ala, 
K(palmitoyl), Cys, Cys(mPEG), Cys(cholesteiyl) or any 
linker to which mPBG or cholesterol is linked with a Chemical 
bond.
[0090] Additionally, any one or two of X3X4 , Xg-Xg, and 
7 Íio 'X i4  ™ay Cys(mPEG) or Cys(cholesteiyl); Cys 
(mPEG)teine may also be C j; C j; C3  or Q ,  wherein Cj=Cys 
(mPEG)5 kDa, C2 =Cys(mPEG ) 2 0  kDa, C 3 =Cys(mPEG ) 2 4 0  

kDa, Cg=Cys(mPEG ) 2 6 0  kDa and each corresponds to a cys- 
teine residue PEGylated via the side chain thiol with linear 
methoxyPEG (mPEG) or branched mPEG2  o f the indicated 
MW.
[0091] The present invention further provides an OXM 
polypeptide o f the formula:

HaDGTPTSDYStCYLriSRRAQDFVlíWLmHTKRMRHNIACj

wherein C 3 =Cys[(mPEG ) 2 4 0  kDa], each corresponding to an 
amidated cysteine residue PEGylated via the side-chain thiol 
with a branched mPEG [(mPEG)2 ] o f file indicated MW; a i s  
a-amino isobutyric acid (aib); and m=methionine sulfoxide 
[Met(0)].
[0092] In an embodiment o f  the present invention, there is 
provided a polypeptide comprising:

HXjQGTFTSDYSKYLDSRRAODFVQHLMNTKRNRHNIA

[0093] wherein X j is selected fiom the group consisting o f 
Ser, Gly, Ala, Arg; Asn, Asp, Glu, Gln, His, lie, Lys, Met, Phe, 
Pro, Thr, Tip, Tyr, Val, D-Ala, D-Ser, and a-aminoisobutyric 
acid.
[0094] The present invention further provides for a 
polypeptide comprising:

HSXjGTFTSDYSKYLDSRRAQDFVQWLMNTKRHRMNIA

[0095] X 2  is selected fiom the group consisting of Gln, Asp, 
Glu, Pro, Leu, and L-norleucine.
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[0096] In another embodiment o f the present invention, 
there is provided a polypeptide comprising:

[0118] As used herein, the abbreviations o f amino acid 
residues are shown as foUows:

HSQGTFTSDyX3X4YLDSX6 X6 AX7X3 PVX,WnMX,oX, ,KBHItini 

XljX,3X,4

wherein X 3  is Ser, Ala, Cys(mPEG), or Cys(choles-[0097] 
teryl);
[0098]
[0099]
[0100] 
[0101] 
[0102]
[0103]
[0104]
[0105]
[0106]

X 4  is Lys, Cys(mPEG), orCys(cholesteryl);
Xg is AÍg, Cys(mPEG), or Cys(cholesteryl);
X 7  is Gln, Cys(mPEG), or Cys(cholesteryl);
Xg is Asp, Cys(mPEG), or Cys(cholesteryl);
Xjo is Asn, Cys(mPEG), or Cys(cholesteryl);
Xi 1 is Thr, Cys(mPEG), or Cys(cholesteryl);
X j2  is He, Cys(mPEG), or Cys(cholesteryl);
X i3  is Ala, Cys(mPEG), or Cys(cholesteryl); and
X , 4  is amide, carboxylate, secondary amide, Ala, 

K(palmitoyl), Cys(mPEG), Cys(cholesteryl), or any linker to 
which mPEG or cholesterol is linked with a Chemical bond.
[0107] wherein one or two 0 1 X3  X4 , Xg-Xg, and X,o-Xi4  is 
Cys(rnPEG) or Cys(cholesteryl).
[0108] In an embodiment o f the present invention, there is 
provided a polypeptide comprising:

H0LX,5OTFTSDYSKYl.DSZZAXigDFVQWIiX,7NTXi8

wherein Xjg is D or Q;
Z is any amino acid;
Xjgis  C8 , Qo r C ;
Xi 7 Í s mo rM ;
Xjg is amidatedk or K.
In  another embodiment o f  the present invention,

[0109]
[0110]
(0111]
[0112]
[0113]
[0114]
there is provided a polypeptide comprising:

HoDGTFTSDYSICYDSZZAQDFVQWLiiíHTKRNRinilMCis,

[0115] wherein X 1 9  is C or Cg.
[0116] In  yet another embodiment o f the present invention, 
there is provided a polypeptide o f the formula:

HoDGTFTSDYSKYLDS - TtdsEC- COHHj

[0117] In an embodiment o f  the present invention, there is 
provided a polypeptide o f the formula:

HaDGTFTSDYSKYLDSRRAQDFVQWLmNTKRNRíniI A- Ttde - EEEE 

EC-COOM.

Amino Aci<te
Thrcc-Lctter

AbbTeviatioQs
One-Lettcr

Abbreviaitions

Alanine Ala A
Arginine Ajg R
Asparagine Asn N
Aspartate Asp D
Cysteine Cys C
Histidine His H
Isoleucine He I
Glutamine Gln Q
Giutamate Glu E
Glycinc Gly G
Leucíne Leu L
Lysine Lys K
Methionine Met M
PhenylaJanine Plie F
PxoJiuc Pj-o P
Serine Ser S
Threonine Thr T
Tryptophan Tip W
TViosinc Tyr Y
VaÜne Val V

[0119] Unless specifically designated otherwise, all the 
amino acid residues are in the L-form.
[0120] In comparison to the wild-type OXM, the OXM 
derivatives of the present invention contain several amino 
acid substitutions, and/or can be PEGylated or otherwise 
modified (e.g. with cholesterol moieties). Analogs may be 
double conjugated, e.g., with to both cholesterol and PEG. 
Such OXM derivatives are resistant to cleavage and inactiva- 
tion by dipeptidyl peptidase IV P P -IV ).
[0121] By “receptor agonist” is meant any endogenous or 
exogenous (drug) substance or compotmd that can interact 
with a receptor, for example, the GLP-IR or the glucagon 
receptor, and thereby initiate a pharmacological or biochemi- 
cal response characteristic o f receptor activation. Typically, 
the OXM derivatives o f the instant invention are character- 
ized by their afifinity to the hmnan GLP-IR and display an 
EC50 for this receptor in the range of 0.1 pM to 1 pM. The 
OXM derivatives o f the instant invention also are character- 
ized by their affinity to the GcgR, displaying an EC50>1 pM.
[0122] The OXM derivatives o f the present invention may 
be useíul in  the reduction of food intake and body weight and 
may medíate glucose-stimulated insulin secretion (GSIS) 
fiom pancreatic islets, thereby providing a treatment option 
for individuáis afllicted with a metabolic disorder such as 
obesity, diabetes, metabolic syndrome X, hypeiglycemia, 
impaired fasting glucose, and other prediabetic States.

TABLE 1

OXM Derivatives

SEQ ID KO Peptides Sequences

1 OXMl HOQGTPTSDYSKYLDSRRAQDFVQÍfLMNTKRNRNMIAA-COOH

2 0XM2 HOQOTFTSDYSKYLDSRRAQDFVQWLMNTKRNRHMIAC2-COOH
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TABLE 1 - c o n t i n u a d

OXM D e r i v a t i v e s

S&Q ID  NO P e p t i d e s  S e q u e n c e s

3 0XM3 HOQOTFTSDYSKYLDSRRAQDFVQWLMNTKRNRMNlACa-COOH

4 OXM-NH2 HSQGTPTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA'CONHj

5 AC-OXM-
NH2

AC-HSQGTFTSDYSKyLDSRRAQDFVQWLMBTKRNRNNIA-C0NH2

6 Ac-OXM A c -  HSQQTFTSDYS KYLDSRRAQDFVQWLMNTIOaíRimiA-COOH

7 0XM4 HaQGTPTSDYSFCYLDSRRAQDFVOHLMNTMRNRNNI A - COOH

8 OXMS HVQGTFTSDYSKYLDSRRAQDFVQWLMNTKRNKHNIA- COOH

9 0XM6 HaQGTFTSDYSKYLDSRRAQDFVQWLMNTKRHRNNIA-COOH

1 0 0XM7 HsQGTPTSDYSKYLDSRRAQDFVQWLMNTKRNRHNIA- COOH

1 1 OXMS HSBGTPTSD YS KYLDSRRAQDPVQWtiMNTKRNRNNI A - COOH

12 0XM9 HSDGTPTSDYSKYLDSRRAQDPVQWLMNTKRNRNNIA'COOH

18 OXMIO HSLGTFTSDYSKYLDSRRAQDFViaWLMNTKRHRNNIA- COOH

14 OXM ll HSnGTFTSDYSKYLDSRRAQDPVQWLMNTKRNRNNIA"COOH

15 0XM12 HaKOTPTSDYSKYLDSRRAQDPVQWLMNTKRlJRNNIA-COOH

16 OXMl 3 FSQGTPTSDYSKyLDSRRAQDPVQWIiMNTKRHRNNIA-COOH

17 0XM14 Pyr-HSQGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA-COWHa

18 OXMl 5 HSPGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA-COOH

19 OXMl 6 H, SQGTPTSDYS KYLDSRRAQDFVQWLMHTKRNRNNIA-CONH2

2 0 OXMl 7 Me-HSQGTFTSDYSKYIiDSRRAQDPVQWLMNTKRNRHKIA-C0NH2

2 1 OXMl 8 H2SQOTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIA-CONH2

22 OXMl 9 Mej-HSQGTPTSDYSKYliDSRRAQDPVQWLMNTKRNPNNIA-CONHa

23 OXM20 B B- HSQGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRKNIA- CONH3

24 0XM21 B a l  - HSQGTPTSDYSKYLDSRRAQDFVQHliMNTKRNRNNI A- CONHj

25 OXM23 HABaTFTSDVSSYLEGQAAKBPIAWLMHTKRNR2tNIA-CONH2

26 0XM24 HSQGTFTSDYAKYLDARRAQDFVQWLMNTKRNRHNIA' CONH^

27 OXM25 HSQGTPTSDYSKyLDSRRAQDPVQWLMNTKRNRNNI-CONHj

28 OXM26 HSQGTPT SDYSKYLDSRRAQDFVQWLMNTKRWRNN - CONH2

29 0XM27 HSQGTFTSDYSKYLDSRRAQDPVQWLMNTKRNRN- CONĤ ^

30 OXM28 HaOGTPTSDYSKYLDSRRAQDFVQWLMNTKRNRMNIA-COSHj

31 OXM29 HaQGTPTSDYSKYLDSRRAQDFVQWLMNTKRKRMNIAC-CONHj

32 OXM30 HaQGTFTSDYSKYLDSRRAQDFVQWLMCTKRHRHNI A - COHHj

33 0XM31 HsQGTFTSDYSKYLDSRRAQDFVQWLniNTKRNRNNIA- COOH

34 OXM32 HbQGTFTSDYSKÍLDSRRAQDFVQWLMNTKRKRNNIA- CONH2

35 0X M 33-36
p r e c u r s o r

HsQGTFTSDYSKYLDSRRAQDPVQWLMNTKRNRNKlAC-CONHj

36 0XM33 HsOGTFTSDYSKYLDSRRAQDPVQWLMNTKRNRNNIACi-CONHa

37 0XM34 HsQGTFTSDYSKYLDSRRAQDFVQMLMNTKRNRUNIACj- CONH2
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TABLE 1 - c o n t i n u e d

SKQ ID  NO P e p t i d e s

OXM D e r i v a t i v e s

S e q u e n c e s

1 45 OXMl 4 3 HaQGTFTSDYSKYLDSRRACaDFVQWLlriNTK- CONHj

1 46 0XM144 HODGTFTSDYSKYLDSRRACgDPVQWLTCíNTK-CONHj

147 0XM147 HaQGTPTSDYSKYLDSRRACDFVQWLMNTK-COKH2

148 OXMl48 HaQGTFTSDYSKYLDSRRAC8DFVQWLMNTK-CONH2

149 OXM149 HoDGTPTSDYSKYLDSRRACDFVQWLmNTk- CONH2

ISO OXMl50 HaDGTFTSDYSKYLDSRRACgDFVQWLníNTk -  CONH2

1 5 1 0XM151 HoDGTPTSDYSKYLDSEAAQDFVQWLttíNTKRNRMNIAC-CONHj

152 0XM1S2 HODGTPTSDYSKYLDS - TtdeEC-CONHa

153 OXMl53 HoDGTPTSDYSKYLDSKAAQDPVQWLmNTKRNRNNIACs- CONHj

154 OXMl54 HODGTFTSDYSKYLDSKAAQDFVQWLmUTKRNRNNIACs- CONH2

155 OXMl55 Ha2X3TPTSDYSKYLDSRRAQDFV^LmNTKRNRNNI A - T t d s  - EEEEEC -COOH

156 OXMl74 HaQGTPTSDYSKYLDSRRACgDFVQWLANTKRNRNNIA- CONH3

1 5 7 0XM175 HOQGTFTSDYSKYLDSRRAC 3DPVQWLVNTKRNRNNI A - CONH2

158 OXMl76 HaQGTFTSDYSKYLDSRRACiDFVQWLOiNTKRNRNNIA-CONHj

159 OXMl99 HaQGTPTSDYSKYLDSRRACjDPVQWLXNTKRNRNNIA-CONHj

o -  a - a m i n o i s o b u t y r i c  a c i d  (A ib ) ¡  
a  B D -A la ;  
e -  D - S e r ;
n  « X i - n o r l e u c in e  ( N l e ) ,
X •  0 - m e th y l - h o m o s e x in e ;
Cj -  C y s  (mPEG) 5 kD a.
C2  »  C ys (mPEO) 2 0  kD a.
C3  •• C y s (mPEG) 2  4 0  k D a . e a c h  c o r r e s p o n d i n g  t o  a  c y s t e i n e  r e s i d u e  P E G y la te d  
v i a  t h e  s i d e - c h a i n  t h i o l  w i t h  l i n e a r  m eth o x y P E G  (mPEG) o r  b r a n c h e d  mPEG 
[(m PEG )2 ] o £  t h e  i n d i c a t e d  MH;
C4  C ys ( C h o l e s t e r y l ) , c o r r e s p o n d i n g  t o  a  c y s t e i n e  r e s i d u e  l i n k e d  t o  c h o l e s ­
t e r o l  V ia  t h e  s i d e - c h a i n  t h i o l ;
C5  •  C ys (CH2 CONH2 ) . c o r r e s p o n d i n g  t o  a  c y s t e i n e  r e s i d u e  i n  w h ic h  t h e  s i d e -  
c h a i n  t h i o l  w as  r e a c t e d  w i t h  i o d o a c e t a m i d e ;
C^ •  C ys (mPBG) 2 6 0  k D a , e a c h  c o r r e s p o n d i n g  t o  a  c y s t e i n e  r e s i d u e  P E G y la te d  
v i a  t h e  s i d e - c h a i n  t h i o l  w i t h  l i n e a r  m e thoxyP E G  (mPEG) o r  b r a n c h e d  mPEG2mPEG 
[(m PEG )2 j o f  t h e  i n d i c a t e d  MW;
H | »  I m i d a z o l e - l a c t i c  a c i d  (Im iH ) ;
H2  -  d e s a m in o - H i s  (ANH2 -H ) ^
Ac = A c e t y l ;
P y r  -  p y r o g l u t a m y l ;
M e-H «  N - m e t h y l - H l s ;
M0 2 -H  -  H .N - d i m e t h y l - H i s ;
B z -  B e n z o y l  (C 7 H 5 0 );
B z l  -  B e n z y l Í C 7 H 7 ) ; 
m « m e t h i o n i n e  s u l f o x i d e .
C7  »  (C y s ) 2  (m PEG }2-40 k D a , e a c h  c o r r e s p o n d i n g  t o  tw o  c y s t e i n e  r e s i d u e s  PEG y­
l a t e d  v i a  t h e  s i d e  c h a i n  t h i o l  t o  t h e  sam e  o n e  l i n e a r  m eth o x y P E G  (mPEG) o r  
o n e  b r a n c h e d  roPEG [(m PEG )2 ] ,
Cg * C ys ( N - e t h y l m a l e i m i d y l ) ; T t d s ,  l - a m i n o - 4 . 7 . l O - t r i o x a - 1 3 - t r i d e c a n a m i n e  
s u c c i n i m i c  a c i d ;  k ,  D - L y s in e .

1.1. Amino Acid Substitutions and Modifications
[0123] Substitutíon at X , (position 2 o f OXM) is desigaed 
to improve the resistance o f the OXM derivatives to proteoly- 
sis by DP-W, which plays a key role in the degradation o f 
many peptides, including OXM and GLP-1. It has been 
reported that substitutíon of Ser at position 2  with Gly in 
GLP-1 improves resistance to DP-IV cleavage (Lotte, B. K., 
J. Med. Chem.. 47:4128-4134 (2004)). In spite o f  the high

degree o f sequence homology between OXM and GLP-1, the 
Ser-»Gly substitution at position 2 was not found to confer a 
similar effect on the modified OXM. However, the substítu- 
tion of Ser at position 2 with Val, lie, Asp, Glu, Met, Trp, Asn, 
D-Ala, D-Ser, or a-aminoisobutyric acid rendered the corre­
sponding OXM derivatíve more resistant to DP-IV than the 
wild-type OXM, as discussed infra in the Examples. Peptides 
with a substitution at X¡ (position 2 o f  OXM) include:
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OXM4-7, 12, 23, 28-59, and tíie precursors o f OXMl 33-36 
andOXM55-59.
[0124] The substitutions at X^ (position 3 of OXM) are 
designed to create OXM derivatives that are selective agonists 
o f  GLP-1 R with minúnal or no activation o f  GcgR. Such 
OXM derivatives may be advantageous when treating obese 
diabetics. Peptides with a substitution at X 2  position 3 o f 
OXM) include; OXM 8-12,15,23, 53 ,95 ,96  and 97.
[0125] Similarly, the substitutions to Ala at X3  and Xg 
sitions 11 and 16) are designed to create OXM derivatives that 
are selective for GLP-IR and have no activity against GcgR. 
One such example o f the substitutions to Ala at X 3  and X j 
(positions 11 and 16) is OXM24.
[0126] The substitutions to cysteine at any one or more of 
positions X 3  X4 , Xg-Xg, and X 1 0 -X 1 4  allow forthe PEGyla­
tion or cholesteiylation of the OXM derivatíve at specific 
sites. Other substitutions or modifications are knowninthe art 
and include those which physically adhere to the surface o f 
the active agent but do not chemically bond to or interact with 
the active agent. Two or more such modifications can be 
employed and may be selected from known orgaitíc and inor- 
ganic pharmaceutical excipients, including various polymers, 
low molecular weight oligomers, natural products, and sm- 
factants.
1.2. PEGylation and/or Cholesterylation
[0127] The invention contémplales the use o f multi-func- 
tional polymer derivatives, as exemplified by bifimctional 
and multi-arm N-maleimidyl PEG derivatives. A wide variety 
o f  polyethylene glycol (PEG) species may be used for PEGy- 
latíon o f the novel OXM derivatives o f the presait invention. 
Substantially any suitable reactive PEG reagent can be used 
and suiUible species include, but are not limited lo, those 
which are available for sale in the Drug Delivery Systems 
catalog o f NOF Corporation (Yebisu Garden Place Tower, 
20-3 Ebisu 4-chome, Shibuya-ku, Tokyo 150-6019) and, for 
exemplary purposes, o f the Molecular Engineering catalog o f 
Nelctar Iherapeutics (490 Discovery Drive, Htmtsville, Ala. 
35806). By way o f example and not limitation, the following 
PEG reagents are often preferred in various embodiments: 
multi-Ann PEG, mPEG(MAL)2 , mPEG2(MAL), any o f  the 
SUNBRIGHT activated PEGs (including but not limited to 
carboxyl-PEGs, p-NP-PEGs, Tresyl-PEGs, aldehyde PEGs, 
acetal-PEGs, amino-PEGs, thiol-PEGs, maleimido-PEGs, 
hydroxyl-PEG-amine, amino-PEG-COOH, hydroxyl-PEG- 
aldehyde, carboxylic anhydride type-PEG, functionalized 
PEG-phospholipid), and other similar and/or suitable reactive 
PEGs as selected by those skilled in the art for theirparticular 
application and usage.
[0128] The novel OXM derivatíve peptides o f the present 
invention can also contain two PEG moieties that are 
covalently attached via a carbamate or an amide linkage to a 
spacer moiety, wherein the spacer moiety is covalently 
bonded to the tertiary amide linker o f the peptide. Each o f the 
two PEG moieties used in such embodiments o f the present 
invention may be linear and may be linked together at a single 
point o f attachment. In one embodiment o f the invention, 
each PEG moiety has a molecular weight o f about 10 kilo­
daltons (1OK) to about 60K (the term “about” indicating that 
in preparations of PEG, some molecules will weigh more, and 
some less, than the stated molecular weight). Each o f the two 
PEG moieties may have a molecular weight o f  about 20K to 
about 40K. One skilled in the art will be able to select the 
desired polymer size based on such considerations as the 
desired dosage; circulation time; resistance to proteolysis;

effects, i f  any, onbiological activity; ease inhandiing; degree 
or lack of antigenicity; and other known effects o f PEG on a 
therapeutic peptide.
[0129] In an embodiment o f the present invention, the poly­
mer backbone o f  the N-maleimidyl polymer derivatíve is a 
poly(alkylene glycol), copolymer thereof, terpolymer 
thereof, or mixture thereof. Examples include poly(ethylene 
glycol), poly(propylene glycol), and copolymers o f ethylene 
glycol and propylene glycol. As explained in greater detall 
belüw, more preferred embodiments o f  ihe invention ulilize 
PEG polymers, such as bifimctional PEG, multiarmed PEG, 
forked PEG, branched PEG, pendent PEG, and PEG with 
degradable linkages therein. However, it should be vmder- 
stood that other related polymers are also suitable for use in 
the practice o f this invention and that the use o f the term PEG 
or poly(ethylene glycol) is intended to be inclusive and not 
exclusive in  this respect. The term PEG includes poly(ethyl- 
ene glycol) in  any o f  its foims, including bifimctional PEG, 
multiarmed PEG, forked PEG, branched PEG, pendent PEG 
(i.e. PEG or related polymers having one or more functional 
groups pendent to the polymer backbone), or PEG with 
degradable linkages therein.
[0130] The polymer backbone can be linear or branched. 
PEG is commonly used in branched forms that can be pre- 
pared by addition o f ethylene oxide to various polyols, such as 
glycerol, glycerol oligomers, pentaerythritol and sofbitol. 
The central branch moiety can also be derived from several 
amino acids, such as lysine. The branched poly(ethylene gly­
col) can be represented in general form as R(-PEG-OH)„ in 
which R is derived fiom a core moiety, such as glycerol, 
glycerol oligomers, or pentaerythritol, and m representa the 
number o f arms. Multi-armed PEG molecules, such as those 
described in U.S. Pat. No. 5,932,462, which is incorporated 
by reference herein in its entirety, can also be used as the 
polymer backbone.
[0131] Those o f ordinary skill in the art will recognize that 
the foregoing list for substantially water soluble and non- 
peptidic polymer backbones is by no means exhaustive and is 
merely illustrative, and that all polymeric materials having 
the qualities described above are contemplated.
[0132] The sites o f PEGylation on the OXM derivatives o f 
the present invention are chosen taking into accoimt the struc- 
ture o f OXM and its interactions with glucagon and GLP-1 
receptors. Henee, the PEGylation is preferably site-specific. 
PEGylation at the thiol side-chain o f cysteine has been widely 
reported (see, e.g., Caliceti & Veronese, 2003). If there is no 
Cys residue in the peptide, it can be introduced through sub­
stitution. The OXM derivatives o f  the present invention may 
be PEGylated through the side chains of cysteine. The OXM 
derivatives may contain Cys(mPEG)teine. The mPEG in Cys 
(mPEG)teine can have various molecular weights. The range 
o f the molecular weight is preferably 5 kDa to 200 kDa, more 
5 kDa to 100 kDa, and finther preferably 20 kDa to 60 kDA. 
The mPEG can be linear or branched. For instance, the Cys 
(mPBG)teine o f  present invention may be C ,, C 2 , C 3  or Cg. As 
exemplified herein, Cj is Cys(mPEG)teine with a linear 
mPEG with a molecular weight o f 5 kDa (Cys(mPEG ) 5  kDa) 
(e.g., MPEG-MAL-5000, NEKTAR 2F2MOH01); C2  is Cys 
(mPEG)teine with a hnearmPEG with a molecular weight o f 
20 kDa (Cys(mPEG)2 o kDa) (e.g., MPEG-MAL-20K, NEK­
TAR 2F2MOP01); C 3  is Cys(mPEG)teine with a branched 
mPEG with a molecular weight o f 40 kDa (Cys(mPEG ) 2 4 0  

kDa) (e.g., MPEG2-MAL-40K, NEKTAR 2D3Y0T01 or Y 
Shape PEG Maleimide, MW40K (JenKem Technology, item
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number Y-MAL-40K or SUNBRIGHT GL2-400MA Male- 
imide, (NOF Corporation) and Cg is Cys(mPEG)teme with a 
branched mPEG with a molecular weight o f  60 kDa (Cys 
(mPEG)260 kDa) (e.g., MPEG2-MAL-60K, NEKTAR 
2D3Y0V01).
[0133] Altematively, the cysteine residues in the OXM 
derivatives can also be derivatized with cholesterol via the 
side-chain thiol. Examples o f cholesteryl OXM derivatives 
include; OXM36, OXM59, OXM65, OXM70, OXM76, 
OXM82, OXM88, and OXMIOI.

1.3. Other Modifications
[0134] The N-terminal Histidine H,, can be mutated with 
derivatives ftom the group consisting o f His, Hi=lmidazole- 
lactic acid (ImiH); desamino-His (ANH^—H), acetyl His, 
pyroglutamyl His(PyrH, N-methyl-His (Me-H), N,N-dim- 
ethyl-His (Me^-H); Benzoyl His (Bz-H), Benzyl His (Bzl-H) 
and Phe. Acetylation and other modification and N-terminal 
capping groups at the N-terminus may stabilize OXM against 
DP-IV cleavage, while the amidation o f C-terminus may 
prevent potential degradation in vivo by carboxypeptidases. 
OXM derivatives with N-terminal modifications include 
OXM14, and OXMl 6-22.
[0135] As illustrated in the examples, equimolar doses of 
OXM2 and 0XM 3 were effective in reducing ovemight body 
weight gain in mice fed ad libitum, whereas similar doses of 
OXMl and wild type or native (wt) Oxm were not efficacious 
in this model. OXM3 had tiie bighest in vivo efficacy in 
dose-dependenüy reducing ovemight body weight gain, 
likely reflecting its higher potency against GLP-1R compared 
to OXM2, which has a bulkier PEG moiety that likely inter- 
feres with receptor binding. For the PEGylated OXM deriva­
tives, increased in vivo efficacy relative to wt OXM suggests 
that some stabilization against proteolysis, and for renal 
clearance, is induced by PEGylation alone, since both OXM2 
and OXM3 are significantly less potent than native OXM 
against GLP-IR in vitro.
[0136] Additionally, a blood componait may be utilized to 
stabilize the peptide. Preferred blood components comprise 
proteins such as immtmoglobulins, serum albumin, ferrítin, 
steroid bmding proteins, transferrin, thyroxin binding pro­
tein, alpba.-2-macroglobulin, haptoglobin and the like.

2. Synthesis o f  the OXM Derivatives
2.1. The Synthesis o f Peptides
[0137] The following general procedure was used to syn- 
thesize some o f  the OXM derivatives. Solid phase peptide 
synthesis was performed using Fmoc chemistry under batch 
or continuous flow conditions (see, for example, Pennington 
and Dunn, Peptide Synthesis Protocols (1994), vol. 35) using 
PEG-poly styrene resins. Pqjtides were cleaved fiom the resin 
and deprotected using trifluoroacetic acid (TFA), and catión 
scavengers such as phenol triisopropylsilane, and water. Pep­
tides were precipitated with coid meüiyl-t-butyl ether and the 
precipitated peptide was washed twice with coid ether prior to 
lyophihzation. Peptide identity was confirmed by reversed- 
phase HPLC on a C4 column using water/acetonitrile with 
0 .1 % TFA as typical mobile phases, and by electrospray mass 
spectrometry. Peptides were purified to >95% by reverse 
phase HPLC.

2.2 PEGylation o f Peptides
[0138] Peptides are first synthesized and are then PEGy­
lated at the tiiiol side-chain o f cysteine. The following general 
procedure was used for PEGylation o f  peptides.

[0139] PEGylation reactions were run between a thiolated 
peptide precursor and a maleimide-mPEG to form a thioether 
bond. The reaction was run at a pH 7.3 and the maleimide- 
mPEG amotmt rai^ed  from 0.5 to 10-fold molar excess witii 
respect to the thiolated peptide. The PEGylated OXM peptide 
was then isolated using reverse-phase HPLC or ion-exchange 
chromatography followed by size exclusión chromatography. 
Finally, PEGylated peptides were characterized using ana- 
lytical RP-HPLC, and MALDI tof mass spectrometry.

3. Implications o f  OXM-Based Therapy

[0140] OXM-based therapy has the potential to fevorably 
impact both obesity and diabetes. Weight loss efficacy and 
reduction in food intake upon peripheral administration of 
OXM has been well validated in humans. Studies by the 
present inventors have shown that peripherally administered 
porcine OXM is sufficient to reduce short term food intake 
and ovemight body weight gain in mice. Although the incre­
tin (antihyperglycemic) activity o f OXM has not been well 
investigated to date, it has been demonstrated forthe first time 
that the glucose lowering activity of OXM is comparable to 
that o f  GLP-1 in a mouse intraperitoneal gjucose tolerance 
test (IPGTT). LDce GLP-1, OXM induces robust glucose 
stimulated insulin secretion (GSIS) from static isolated 
muiine islets and perfused rat pancreata (Jarrousse et al., 
Endocrinology, 115;102-105 (1984)), suggesting a low risk 
o f hypoglycemia compared to conventional insulin secieta- 
gogues. In rats, negligible effects o f OXM on gastric empty­
ing have been reported (Dakin et al., Endocrinology, 145; 
2687-2695 (2004)). In mice, OXM reduces gastric emptying 
by -25%  at a maximally efficacious dose for glucose lower­
ing, which is less than that produced by a maximally effica­
cious dose o f the GLP-1 receptor agonist exendin 4 (47% 
reduction). Potentially benign effects o f OXM on gastric 
emptying in humans may therefore play a role in the enhanced 
tolerability of this peptide hormone compared to current 
GLP-1 mimetícs.
[0141] It is suggested that the polypeptides o f the present 
invfflition may be useíul for the treatment o f obesity and/or 
diabetes. Secondary indications are metabolic syndrome, 
hyperglycemia, impaired fasting glucose, and other predia­
betic States. Altemate indications for the polypeptides o f  the 
present invention include any and all hvhcations for GLP-1 
such as irritable bowel syndrome and other absorptive dis­
eases o f the gut, ischemia, stroke, and neurolo^cal disorders 
including anxiety, impaired cognition, and Alzheimer’s dis­
ease.
[0142] The peptidyl natura o f OXM precludes oral therapy 
with the native hormone. By contrast, the OXM derivatives 
presentad herein may be administered as a pharmaceutical 
composition comprising one o f the polypeptides o f  the 
present invention in combination with a pharmaceutically 
acceptable carrier which is suitable for administration by a 
variety o í luutes, including bul not limited lo oral, inlranusal, 
sublingual, intraduodenal, subcutaneous, buccal, intraco- 
lonic, rectal, vaginal, mucosal, pulmonary, transdermal, 
intradermal, parenteral, intravenous, intramuscular and 
intraocular at a dosage range o f 0.001 mg/kg to 10 mg/kg, 
more preferably from 1 |tg/kg to 200 mg/kg with a dosing 
frequency ranging from twice daily to once per week or 
longer. The peptide pharmaceutical compositions can be 
administered in a variety o f imit dosage forms depending 
upon the method o f administration. Suitable unit dosage 
forms, include, but are not limited to powders, tablets, pills.
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capsules, lozenges, suppositories, patches, nasal sprays, 
iujectables, implantable sustained-ieleaseformulations, lipid 
complexes, etc. The peptides are typically combined with a 
pharmaceutically acceptable carrier or excipient which can 
contain one or more phy siolopcally acceptable compoimd(s) 
that may act to stabilize the composition or to increase or 
decrease the absorption o f the active agent(s). Physiologi- 
cally acceptable compotmds can include, for example, carbo- 
hydrates, such as glucose, sucrose, or dextran, antioxidants, 
such as ascorbic acid or glutathione, chelating agents, low 
molecular weight proteins, protection and uptake enhancers 
such as lipids, compositions that reduce the clearance or 
hydrolysis o f tíie active agents, or excipients or other stabi- 
lizers and/or buffers. Other physiologically acceptable com- 
pounds include wetting agents, emulsiiying agents, dispers- 
ing agents or preservativos that ate particularly useñil for 
preventing the growth or action of microoiganisms. Various 
preservatives are well known and include, for example, phe­
nol and ascoibic acid. One skilled in the art would appreciate 
that the choice o f  pharmaceutically acceptable carrier(s), 
including a physiologically acceptable compound depends, 
for example, on the route o f  administration o f the active 
agent(s) and on the particular phy sio-chemical characteristics 
o f  the active agent(s).
[0143] The peptides can be administered in the native form 
or, if  desired, in the form of salts provided the salts are 
pharmaceutically acceptable. Salts o f the active agents may 
be prepared using standard procedures known to those skilled 
in the art o f synthetic oiganic chemistry. Polypeptides o f  the 
present invention, as detailed in the Examples, were prepared 
as acétate salts.
[0144] An OXM polypeptide o f the instant invention can be 
used in combination with other agents used in the treatment or 
prevention o f  diseases implicating the GLPl-R. Specific 
compounds of use in combination with a polypeptide o f the 
present invention include: simvastatin, mevastatin,
ezetimibe, atorvastatin, sitaghptin, metformin, sibutramine, 
orlistat, Qnexa, topiramate, naltrexone, bupidopion, phenter- 
mine, and losartan, losarían with hydrochlorothiazide. Spe­
cific CBl antagonists/inverse agonists o f use in combination 
with a polypeptide o f the present invention include: those 
described in WO03/077847, including; N43-(4-chlorophe- 
nyl)-2(S)-phenyl-[(S)-methylpropyl]-2-(4-tiifluoromethyl-
2-pyrimi^loxy)-2-methylpropanamide, N-[3-(4-chlorophe- 
nyl)-2-(3-cyanophenyl)-l-meÜiylpropyl]-2-(5- 
trifluoromethyl-2-pyridyloxy)-2-methylpropanamide, N-[3- 
(4-chlorophenyl)-2-(5-chloro-3-pyridyl)-l-methylpropyl]-
2-(5-trifluoromethyl-2-pyridyloxy)-2-methylpropanamide, 
and pharmaceutically accqptable salts thereof; as well as 
those in W005/000809, which includes the following; 3-{ 1 - 
[bis(4-chlorophenyl)methyl]azetidin-3-ylidene}-3-(3,5-dif- 
luorophenyl)-2,2-dimethylpropanenitrile, T{ T [ 1 -(4-chlo- 
rophenyl)pentyl]azetidin-3-yl}-l-(3,5-difluorophenyl)-2- 
melhylpiupan-2-ol. 3-{(S)-(4-chlorophenyl){3-[(lS)-l-(3,5- 
difluorophenyl)-2-hydroxy-2-methylpropyl]azetidin-l- 
yl}methyl)benzonitrUe, 3-((S)-(4-chloroptenyl){3-[(l S)-l - 
(3,5-difluorophenyl)-2-lluoro-2-methylpropyl]azetidin-l- 
yl}methyl)benzonitrile, 3-((4-clüorophenyl){3-[l-(3,5- 
difluorophenyl)-2,2-dimethylpropyl]azetidin-Tyl)methyl) 
benzonitrile, 3 -((lS )-l-{ l - [(S)-(3-cyanopheny 1)(4-
cyanophenyl)methyl]azetidin-3-yl}-2-fluoro-2- 
methylpropyl)-5-fluorobenzDnitrile, 3-[(S)-(4-chlorophenyl) 
(3-{(lS)-2-fluoio-l-[3-fluoro-5-<4H-l,2,4-triazol-4-yl) 
pheayl]-2-methylpropyl}azetidin-l-yl)methyl]benzonitrile,

and 5-((4-chlorophenyl){3-[(l S)-l -(3,5-difluorophenyl)-2- 
fluoro-2-methylpropyl]azetidin-l-yl}methyl)thiophene-3- 
carbonitiile, and pharmaceutically acceptable salts thereof; 
as well as: 3-[(S)-(4-chlorophenyl)(3-{(lS)-2-fluoro-l-[3- 
fluoro-5-(5-oxo-4,5-dihydro-l,3,4-oxadiazol-2-yl)phenyl]- 
2-methylpropyl}azetidin-I -yl)methyl]benionitrile, 3-[(S)- 
(4-chlorophenyl)(3-{(lS)-2-fluoro-í,3-fluoro-5-(l,3,4- 
oxadiazol-2-yl)phenyl]-2-methylpropyl}azetidin-l-yl) 
methyljbenzonitrile, 3-[(5)-{3-[(lS)-l-[3-(5-amino-l ,3,4- 
oxadiazol-2-yl)-5-ftuorophenyl]-2-fluoro-2- 
methylpropyl}azetidin-l-yl)(4-chlorophenyl)methyl] 
benzonitrile, 3-[(S)-(4-cyanophenyl)(3-{(lS)-2-ñuoro-l-[3- 
fluoro-5-(5-oxo-4,5-dÍhydro-l,3,4-oxadiazol-2-yl)phenyl]-
2-methylpropyl}azetidin-1 -yl)methyl]benzonitri le, 3- [(S)- 
(3-{(lS)-l-[3-(5-amino-l,3,4-oxadiazol-2-yl)-5- 
fluorophenyl]-2-fluoro-2-methylpropyl }azetidin-1 -yl)(4- 
cyanophenyl)methyl]benzonitrile, 3-[(S)-(4-cyanophenyl) 
(3-{(l S)-2-fluoio-l -[3-fluoro-5-(l,3,4-oxadiazol-2-yl) 
phenyl]-2-methylpropyl}azetidin-l-yl)methyl]benzonitrile,
3-[(S)-(4<hlotophenyl)(3-{(lS)-2-ñuoK)-l-[3-fluoro-5-(l,
2.4-oxadiazol-3-yl)phenyl]-2-methylpropyl}azetidin-l-yl) 
methyl]benzonitrile, 3-[(lS)-l-(l-{(S)-(4-cyanophenyl){3- 
(l,2,4-oxadiazol-3-yl)phenyl]-methyl}azetidLin-3-yl)-2- 
fluoro-2-methylpropyl]-5-ñuorobenzonitrile, 5-(3-{l-[l- 
(diphenylmethyl)azetidin-3-yl)-2-fluoro-2-methylpropyl}-
5-fluotophenyl)-1 H-tetrazole, 5-(3-{l-[l-(diphenyImethyl)
azetidin-3-yl]-2-ñuoro-2-metiiylpropyl}-5-fluorophenyl)-l-
methyl-lH-tetrazole, 5-(3-{l-[l-(diphenylmethyl)azetidm-
3-yl]-2-fluoro-2-methylpropyl}-5-fluorophenyl)-2-methyl-
2H-tetrazole, 3-[(4-chlorophenyl)(3-{2-fluoro-l-[3-fluoro-
5-(2-methyl-2H-tetrazol-5-yl)phenyl]-2-
methylpropyl}azetidin-1 -yl)methyl]benzonitrile, 3-[(4-
chlorophenyl)(3-{2-fluoro-l-[3-fluoro-5-(l-methyl-lH-
tetrazol-5-yl)phenyl]-2-methylpropyl}azetidin-l-yl)methyl]
benzonitrile, 3-[(4-cyanophenyl)(3-{2-fluoro-l-[3-fluoro-5-
(l-methyl-lH-tetrazol-5-yl)phenyl]-2-
methylpropyljazetidin-1 -yl)methyl]benzonitrile, 3-[(4-
cyanophenyl)(3-{2-fluoro-l-[3-ñuoro-5-(2-methyl-2H-
tetrazol-5-yl)phenyl]-2-methy]propyl}azetidin-l-y])methyl]
benzonitrile, 5-{3-[(S)-{3-[(lS)-l -(3-bromo-5-
fluorophenyl)-2-fluoro-2-metiiylpropyl]azetidin-l-yl}(4-
chlorophenyl)methyl]phenyl}-l,3,4-oxadiazol-2(3H)-one,
3-[(lS)-l-(l-{(S)-(4-chlorophenyl)[3-(5-oxo-4,5-dihydro-l,
3.4-oxadiazol-2-yl)phenyl]methyl}azetidin-3-yl)-2-fÍuoro- 
2-methylpropyl]-5-fluorobenzonitrile, 3-[(lS)-l-[l-{(S)-(4- 
cyanophenyl)[3-(5-oxo-4,5-dihydro-l,3,4-oxadiazol-2-yl) 
phenyl]methyl}azetidin-3-yl)-2-fluoro-2-methylpropyl]-5- 
fluorobenzonitrile, 3-[(lS)-l -(l-{(S)-(4-cyanophenyl)[3-(l,
3.4-oxadiazol-2-yl)phenyl]methyl}azetidin-3-yl)-2-fluoro- 
2-methylpropyl]-5-fluorobenzonitrile, 3-[(lS)-l-(l-{(S)-(4- 
chlorophenyl)[3-(l,3,4-oxadiazol-2-yl)phenyl] 
methyl}azetidin-3-yl)-2-fluoro-2-methylpropyl)-5- 
fluorobenzonitrile, 3-((lS)-I-{l-[(S)-[3-(5 -amino-1,3,4- 
oxadiazol-2-yl)phenyl]{4-chlorüphenyl)melhyl}azelidin-3- 
yl}-2-ñuoro-2-methylpropyl)-5-fluorobenzonitrile, 3-((l S)- 
1 -{1 -[(S)-[3-(5-amino-l ,3,4-oxadiazol-2-yl)phenyl](4- 
cyanophenyl)methyl]azetidin-3-yl}-2-fiuoro-2- 
methylpropyl)-5-fluorobenzonitrile, 3-[(l S)-1 -(1 - {(S)-(4- 
cyanophenyl)[3-(l,2,4-oxadiazol-3-yl)phenyl] 
methyl}azetidin-3-yl)-2-fluoro-2-methylpropyl]-5- 
fluorobenzonitrüe, 3-[(lS)-l -(1 -{(S)-(4-chlorophenyl)[3-(l,
2.4-oxadiazol-3-yÍ)pl¿nyl]methyl}azetidin-3-yl)-2-fluoro- 
2-methylpropyl]-5-fluorobenzonitrile, 5-[3-((S)-(4- 
chlorophenyl){L[(lS)-l-(3,5-difluorophenyl)-2-fluoro-2-
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methylpropy 1] azetidin-1 -yl]methy l)phenyl}-1,3,4- 
oxadiazol-2(lH)-one, 5-[3-((S)-(4-cMoroplieüyl){3-[(l S)-l - 
(3,5-difluorophenyl)-2-fluoro-2-methylpropy]]azetídin-l- 
yl}methyl)phenyl]-l,3,4-oxadiazol-2(3H)-one, 4-{(8)-{3- 
[(15)-l -(3,5-difluorophenyl)-2-fluoro-2-methylpropyl] 
azetidin-1-yl} [3-(5-oxo-4,5-dihydro-l ,3,4-oxadiazol-2-yl) 
phenyl]methyl}-benzonitrile, and pharmaceutically 
acceptable salts thereof.
[01451 Specific NPY5 antagonists o f use in combination 
with a polypeptide o f  the present invention include: 3-oxo- 
N-(5-phenyl-2-pyrazinyl)-spiro[isobenzoluran-l (3H), 4'-pi- 
peridine]-l’-carboxamide, 3-oxo-N-(7-trifluoromethylpy- 
rido[3,2-b]pyridin-2-yl)spitD-[isobenzofuran-l(3H), 
4'-piperidine]-r-catboxamide, N-[5-(3-fluorophenyl)-2-py- 
rimidinyl]-3-oxospiro-[isobenzofiitan-l (3H), 4'-piperidine]- 
l'-carboxamide, trans-3'-oxo-N-(5-phenyl-2-pyrimidinyl) 
spiro[cyclohexane-l,r(3'H)-isobenzofuran]-4- 
carboxamide, trans-3’-oxo-N41-(3-qumolyl)-4-imidazolyl] 
spiro[cyclohexane-1,1 '(3'H)-isobenzofuran]-4- 
carboxamide, trans-3-oxo-N-(5-phenyl-2-pyrazinyl)spiro[4- 
azaiso-benzofuran-1 (3H), r-cyclohexane]-4'-caihoxamide, 
trans-N 15 -(3-fluorophenyl)-2-pyrimidiny 1] -3 -oxospiro[5- 
azaisobenznfltran-l (3H), 1 '<yclohexane]-4'-caiboxamide, 
trans-N45-(2-fluorophenyl)-2-pyrimidinyl]-3-oxospiro[5- 
azaisobenzofiiran-1 (3H), 1 '-cyclohexane]-4'-carboxamide, 
trans-N-[l-(3,5-difluorophenyl)-4-imidazolyl]-3-oxospiro 
[7-azaisobenzofuran-l (3H), 1 '-cyclohexane}-4'-carboxam- 
ide, trans-3-oxo-N-(l -phenyÍ-4-pyrazolyl)spiro[4-azai-
sobenzoíuran-l(3H), r-cyclohexane]-4'-carboxamide, 
trans-N41-(2-fluorophenyl)-3-pyrazolyl]-3-oxospiro[6- 
azaisobenzDÍuran-1 (3H),r-cyclohexane]-4'-carboxamide, 
trans-3-oxo-N-(l-phenyl-3-pyrazolyl)spiro[6-aisobenzofii- 
ran-l(3H),r-cyclohexane]-4’-carboxamide, trans-3-oxo-N- 
(2-phenyl-l,2,3-triazol-4-yl)spiro[6-azaisobenzDfiaran-l 
(3H), r-cyclohexane]-4'-carboxamide, andphaimaceutically 
acceptable salts and esters thereof.
[0146] Specific ACC-1/2 inhibitors o f use in combination 
with a polypeptide o f the present invention include: l'-[(4,8- 
dimethoxyquinolin-2-yl)carbonyl]-6-(lH-tetrazol-5-yl) 
spiro[chroman-2,4'-piperidm]-4-one, (5-{r-[4,8-dimethox- 
yquinolin-2-yl)carbonyl]-4-oxospiro[chroman-2,4'- 
piperidin]-6-yl}-2H-tetrazol-2-yl)methyl pivalate, 5-{T-[(8- 
cyclopropyl-4-methoxyquinolin-2-yl)carbonyl]-4-oxospiro 
[clm>man-2,4'-piperidm]-6-yl}nicotinic acid, l'-(8- 
methoxy-4-moipholin-4-yl-2-naphthoyl)-6-( 1 H-tetrazol-5- 
yl)spiro[chroman-2,4'-piperidinJ-4-one, and l'-t(4-ethoxy-8- 
ethylquinolin-2-yl)carbonyl] -6-(l H-tetrazol-5-yl)spiro 
[chroman-2,4'-piperidin]-4-one, and pharmaceutically 
acceptable salts Üiereof.
[0147] Specific M CHIR antagonist compotmds o f use in 
combination with a polypeptide o f the present invention 
include: 1 -{4-[(l -ethylazetidin-3-yl)oxy]phenyl}-4-[(4-
fluofobenzyl)oxy]pyridin-2( 1 H)-one, 4-[(Lfluorobenzyl) 
oxyl-1 -{4-[(l -isopropylazetidin-3-yl)oxy]phenyl}pyridin-2 
(1 H)-one, 144-(azetidin-3 -y loxy)phenyl] -4-[(5-
chloropyridin-2-yl)methoxy]pyridin-2(l H)-one, 4-[(5- 
chlotopyridin-2-yl)methoxy)-l-{4-[(l-ethylazetidin-3-yl) 
oxy]phenyl}pyridin-2(l H)-one, 4-[(5-chloropyridin-2-yl) 
methoxy]-l-{L[(l-propylazetidin-3-yl)oxy] 
phenyl}pyridin-2(lH)-one, and 4-[(5-chloropyridm-2-yl) 
methoxy ] -1 -(4-{ [(25)-l -ethylazetidin-2-yl] 
methoxy}phenyl)pyridin-2(lH)-one, or a  pharmaceutically 
acceptable salt thereof.

[0148] Specific DP-IV inhibitors o f use in combination 
with a polypeptide o f the present invention are selected from 
7-[(3R)-3-ammo-4-(2,4,5-trifluorophenyl)butanoyl]-3-(trif- 
luoromethyl)-5,6,7,8-tetrahydro-l,2,4-triazolo[4,3-a]pyra- 
zine. In particular, the compound o f formula I is fevorably 
combined with 7-[(3R)-3-amino-4-(2,4,5-trifluorophenyl) 
butanoyl]-3-(triñuoromethyl)-5,6,7,8-tetrahydro-l,2,4-tria- 
zo)o[4,3-a]pyrazine, and pharmaceutically acceptable salts 
thereof.
[0149] Additionally, other peptide analogs and mimctics o f 
tile incretin hormone glucagon-like peptide 1 (GLP-1), may 
also be o f  use in combination with a polypeptide o f the 
present invention.
[0150] Other features and advantages o f the present inven­
tion are apparent firom the additional descriptions provided 
herein including the different examples. The provided 
examples illustrate diñerent components and methodology 
useíul in practicing the present inventioiL The examples do 
not limit tile claimed invention. Based on the present disclo- 
sure the skilled artisan can identiíy and employ other com­
ponents and methodology useful for practicing the present 
invention.

EXAMPLES 

Example 1

Synthesis o f Oxyntomodulin (OXM) Analogs

[0151] The peptide OXM analogs (see Table 1) were syn­
thesized by solid phase using Fmoc/tBu chemistry on a pep­
tide multisynthesizer APEX 396 (Advanced Chemtech) using 
a 40-well reaction block. Each peptide was synthesized in a 
single well. For peptide amides 0.1 g o f  a resin Fmoc-Linker 
AM-Champion, 1% cross-linked (Biosearch Technologies, 
Inc.) and a PEG-PS based resin derivatized with a modified 
Rink linker p-[(R,S)-a-[9H-Fluoren-9-yl-methoxyforma- 
mido]-2,4-dimethoxybenzyl]-pheaoxyacetic acid (Rink, H., 
1987, Tetrahedron Lett. 28:3787-3789; Bematowicz, M. S. et 
al., 1989, Tetrahedron Lett. 30:4645-4667) was used. For 
peptide acids, 0.1 g o f  Champion resin, 1% cross-linked (Bio­
search Technolc^es, Inc.) was used, which was previously 
derivatized with a hydroxymethylphenoxymethyl handle. All 
the amino acids were dissolved at a 0.5 M concentration in a 
solution of 0.5M HOBt (Hydroxybenzotriazole) in DMF. The 
acylation reactions were performed for 60 rain with 6-fold 
excess o f activated amino acid over the resin ñee  amino 
groups. The amino acids were activated with equimolar 
amounts o f HBTU (2-(lH-benzotriazole-l-yl)-l,l,3,3-tet- 
ramethyluronium hexafluorophosphate) and a 2-fold molar 
excess o f DIEA (N,N-diisopropyletiiylamine).
[0152] Altematively, the peptides were synthesized by 
solid phase using Fmoc/t-Bu chemistry on a Koneer Peptide 
Synthesizer (Applied Biosystems). In this case, all the acyla­
tion reactions were performed for 60 minutes with a 4-fold 
excess o f activated amino acid over the resin free amino 
groups followir^ tiie end o f  peptide assembly on the synthe­
sizer. The side chain protecting groups were: tert-butyl for 
Asp, Glu, Ser, Thr and Tyr; trityl for Asn, Cys, Gln and His; 
tert-butoxy-carbonyl for Lys, Trp; and, 2,2,4,6,7-pentameth- 
yldihydrobenzofiiran-5-sulfonyl for Arg. Forthe 0XM 2 and 
OXM3 peptides, the acetylation reaction was performed at 
the end o f the peptide assembly by reaction with a 10-fold 
excess o f acetic anhydride in DMF.
[0153] For OXM14, L-pyroglutamic acid was acylated by 
reaction with equimolar amoimts o f DIPC (di isopropylcarbo-
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diimide) and HOBt (N-hydroxybenzotriazole) with a 4-fold 
excess o f  activated acylant over the resin free amino groups.
[0154] For OXMl 6 , imidazole-lactic acid (Imi-H) was acy­
lated by reaction with equimolar amounts o f PyBOP (Benzo- 
triazole- 1  -yl-oxy-tris-pyrrolidino-phosphonium hexafluoro­
phosphate), HOBt and a 2-fold molar excess o f DIEA (N,N- 
diisopropylethylamine) with a 4-fold excess o f activated 
acylant over tire resin free amino groups.
[0155] For OXMl 7, N-methyl-His (Me-H) was acylated by 
reaction with equimolar amounts o f HBTU (2-(lH-benzot- 
riazole-1 -yl)-l, 1,3,3-tetramethyliuonium hexafluorophos­
phate) and a 2-fold molar excess o f DMA. The acylation 
reaction was performed for 180 min with a 3-fold excess o f 
activated acylant over the resin free amino groups.
[0156] For OXMl 8 , desamino-His (ANHj— Ĥ) was acy­
lated by reaction with equimolar amounts o f HBTU and a 
2-fold molar excess o f  DIEA. The acylation reaction was 
performed for 180 min with a 3-fold excess o f activated 
acylant over the resin free amino groups.
[0157] For OXMl 9, N,N-dimethyl-His (MCj-H) was acy­
lated by reaction with equimolar amounts o f HBTU and a 
2-fold molar excess of DMA. The acylation reaction was 
performed ovemight with a 3-fold excess o f activated acylant 
over the resin free amino groups.
[0158] For OXM20, benzoyl-His (Bz-H) was acylated by 
reaction with equimolar amounts o f HBTU and a 2-fold 
molar excess o f  DIE A. The acylation reaction was performed 
for 240 min with a 3-fold excess o f activated acylant over the 
resin free amino groups.
[0159] For 0XM 21, Benzyl-His (Bzl-H) was acylated by 
reaction with equimolar amounts o f HBTU and a 2-fold 
molar excess o f  DIEA. The acylation reaction was performed 
ovemight with a 3-fold excess o f activated acylant over the 
resin free amino groups.
[0160] At the end o f the synthesis, the dry peptide-resins 
were individually treated with 20 mL ofthe cleavage mixture, 
8 8 % TFA, 5% phenol, 2% triisopropylsilane and 5% water 
(Solé, N. A. and G. Barany, 1992, J. Org. Chem. 57:5399- 
5403) for 1.5 hours at room temperature. Each resin was 
flltered and the solution was added to coid methyl-t-butyl 
ether in order to precipitate the peptide. After centrifugation, 
the peptide pellets were washed with fresh coid methyl-t- 
butyl ether to temove the organic scavengers. The process 
was repeated twice. Final pellets were dried, resuspended in 
HjO, 2 0 % acetonitrile, and lyophilized,
[0161] The synthesis o f peptide OXM54 was performed by 
dissolving the thiol containing OXM peptide precursor (SEQ 
ID NO: 41)inTrisHCl O.lMpH 8 ,guanidiniumchloride6 M. 
A 10 molar excess o f iodoacetamide was added. After 1 hour 
incubation, the peptide solution was purified by HPLC.
[0162] The synthesis of peptide OXM5 5 was performed by 
dissolving the thiol containing OXM peptide precursor (SEQ 
ID NO: 64)inTrisHCl O.lMpH 8 , guanidiniumchlorideóM. 
A 10 molar excess o f iodoacetamide was added to this solu­
tion. After 1 hour incubation, the peptide solution was puii- 
fiedbyHPLC.
[0163] The cmde peptides were ptuified by reverse-phase 
HPLC using semi-preparative Waters RCM l3elta-Pak™ C _ 4  

cartridges (40x200 mm, 15 um) and using as eluents (A) 0.1% 
TFA in water and (B) 0.1% TFA in acetonitrile. The following 
gradient o f  eluait B was used: 20%-20% over 5 min and 
20%-35% over 20 min, flow rate 80 mL/min. Analytical 
HPLC was performed on a Phenomenex, Júpiter C4  column 
(150x4.6 mm, 5 um) with the following gradient of eluent B:

20%-40% B (in 20 min)-80% (in 3 min), flow rate 1 mL/min. 
The purified peptide was characterized by electrospray mass 
spectrometry on a Micromass LCZ platform.

Example 2

PEGylation o f  Oxyntomodulin (OXM) Analogs

[0164] PEGylation reactions were run under conditions 
permitting thioester bond formation. The PEGylated OXM 
peptide was then isolated using reverse-phase HPLC or ion 
exchange chromatography and size exclusión chromatogra­
phy (SEQ , PEGylated OXM analogs were characterized 
using RP-HPLC, HPLC-SEC and MALDI-T o f Mass Spec­
trometry.
[0165] OXM33, 34, 35, 36 and 54 peptides were synthe­
sized fium the thiol-containing OXM peptide precursor (SEQ 
ID NO: 41) to produce derivatives with PEG covalently 
attached via a thioether bond.

Synthesis o f OXM433

[0166] 1 0  mg of peptide precursor (2 . 2  pmoles) were dis­
solved in 0.2 mL of HEPES O.IM pH 7.3, Guanidinium 
Chloride 6 M, 2 mM EDTA. 22 mg o f MPEG-MAL-5000 
(NEKTAR 2F2MOH01) (4.4 pmoles) dissolved in 0.4 mL 
HEPES O .IM  pH 7.3 (1:2 mole/mole ratioof peptide to PEG) 
was added to Üiis solution. After 1 hour incubation, the PEGy­
lated peptide was purified by RP-HPLC and characterized by 
MALDI-Tof.

Synthesis o f OXM34

[0167] 10 mg o f peptide precursor (2.2 pmoles) were dis­
solved in 0.2 mL o f HEPES O.IM pH 7.3, Guanidinium 
Chloride 6 M, 2 mM EDTA. 80 mg o f MPEG-MAL-20K 
(NEKTAR 2F2MOP01) (4.0 pmoles) dissolved in 0.5 mL 
HEPES O.IM, pH 7.3 (1:1.8 mole/mole ratio o f  peptide to 
PEG) was added to this solution. After 1 hour incubation, the 
PEGylated peptide was purified by RP-HPLC and character­
ized by MALDI-T of.

Synthesis o f  OXM35

[0168] 10 mg o f peptide precursor (0.92 pmoles) were dis­
solved in 0.4 mL o f HETOS O.IM pH 7.3, Guanidinium 
Chloride 6 M, 2 mM EDTA. 70 mg o f MPEG2-MAL-40K 
(NEKTAR 2D3Y0T01) (1.7 pmoles) dissolved in 0.8 mL 
HEPES O.IM, pH 7.3 in a 1:1 . 8  mole/mole ratio o f  peptide to 
PEG was added to this solution. After 1 hour incubation, the 
PEGylated peptide was purified by RP-HPLC and character­
ized by MALDI-T of.
[0169] The control peptide OXM54, was prepared by incu- 
bating the thiol containing peptide precursor with 1 0  eq. o f 
iodoacetamide in 0.1 M TrisHCl pH 7.5, 6 M guanidinium 
chloride. After 30 minutes incubation the peptide was purified 
by RP-HPLC and characterized by electrospray mass spec- 
trometiy.
[0170] The peptides OXM 56, 57, 58 were synthesized 
from the thiol containing OXM peptide precursor (SEQ ID 
NO: 64) to produce derivatives with PEG covalently attached 
via a thioether bond.

Synthesis o f OXM56

[0171] 5 mg o f peptide precursor (1.1 pmoles) were dis­
solved in 0.2 mL of HEPES 0.1M  pH 7.3. 57 mg of MPEG- 
MAL-5000 (NEKTAR 2F2MOH01) (11.4 pmoles) dissolved
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in 0.4 mL HEPES O.IM, pH 7.3 (1:10 mole/mole ratio o f 
peptide to PEG) was added to this solution. After 1 hour 
incubatíon, the PEGíylated peptide solution was acidified to 
1% acetic acid and purified by catión exchange chromatog* 
raphy (DCC) on fractogel TSK CM-650S w itt a linear gra- 
dient o f NaCl in sodium acétate 50 mM pH 4.8. The DCC 
purified PEGylated-peptide was fiirther purified by size-ex- 
clusion chromatography (SBC) and characterized by 
M ALDI-Tof.

Synthesis o f OXM57

[0172] 10 mg o f peptide precursor (2.2 pmoles) were dis- 
solved in 0.2 mL o f DMSO. 50 mg o f MPEG-MAL-20K 
(NEKTAR 2F2MOP01) (2.5 prnoles) dissolved in 0.6 mL 
HEPES O.IM pH 7.3, 0.3M TRIS(2-carboxy-ethyl)phos- 
phine with a 1:1.13 mole/mole ratio o f  peptide to PEG was 
added to tfais solution. After 1 hour incubation, the PEGylated 
peptide was purified by RP-HPLC and characterized by 
MALDI-Tof.

Synthesis o f  OXM58

[0173] 10 mg o f  peptide precursor (0.92 pmoles) were dis­
solved in 0.4 mL of HEPES O.IM pH 7.3, Guanidiniiun 
Chloride 6M, 2 mM EDTA. 70 mg o f MPEG2-MAL-40K 
(NEKTAR 2D3Y0T01) (1.7 pmoles) dissolved In 0.8 mL 
HEPES O.IM, pH 7.3 (1:1.8 mole/mole ratio o f peptide to 
PEG) was added to this solution. After 1 hour incubation, the 
PEGylated peptide was purified by RP-HPLC and character­
ized by MALDl-T of.
[0174] The control peptides OXM102, 0XM112, and 
OXMl 16 were prepared by incubating the thiol-containing 
peptide precursor with 10 eq. o f iodoacetamide in 0.1 M 
TrisHCl pH 7 .5 ,6M guanidinium chloride. After 30 minutes 
incubation the peptide was purified by RP-HPLC and char­
acterized by electrospray mass spectrometry.

Synthesis o f  OXM103, OXM105, OXM107, OXM113

[0175] 10 mg o f the corresponding peptide precursora (2.26 
(imoles) were dissolved in 2 mL of urea 8M,HEPES 0. IM  pH
7.3.2 mM EDTA. 109 mg o f  MPEG2-MAL-40K (NEKTAR 
2D3Y0TO1) (2.71 prnoles) dissolved in H jO  (1:1.2 mole/ 
mole ratio o f  peptide to PEG) was added to this solution. After 
1 hour incubation, the PEGylated peptide solution was acidi­
fied to 1% acetic acid and purified by catión exchange chro­
matography (IXC) onTSK CM-650S with a linear gradient o f 
NaCl in  sodium acétate 50 mM pH 4.8. The DCC purified 
PEGylated-peptide was further purified by SRC and charac­
terized by MALDI-T of.

Synthesis o f OXMl 09

[0176] 10 mg o f  the corresponding peptide precursors (2.25 
limóles) were dissolved in 2 mi urea 8M, HEPES O.IM pH
7.3.2 mM EDTA. 108 mg o f  MPEG2-MAL-40K (NEKTAR 
2D3 YOTOl) (2.7 {moles) dissolved in 2 mL H^O (1:1.2 mole/ 
mole ratio ofpeptide to PEG) was added to this solution. After 
1 hour incubation, the PEGylated peptide solution was acidi­
fied to 1% acetic acid and purified by catión exchange chro­
matography (DCC) on TSK CM-650S with a linear gradient 
o f  NaCl in s t^ u m  acétate 50 mM pH 4.8. The IXC purified 
PEGylated-peptide was further purified by SEC and charac­
terized by MALDI-T of.

Synthesis o f  OXMl 17
[0177] 10 mg o f  the corresponding peptide precursors (2.19 
pmoles) were dissolved in 2 mL of urea 8M, HEPES 0.2M pH

6.5,2 mM EDTA, 105 mg o f  MPEG2 -MAL-4 OK (NEKTAR 
2D3Y0T01) (2.63 prnoles) dissolved in H^O (1:1.2 mole/ 
mole ratio ofpeptide to PEG) was added to this solution. After 
1 hour incubation, the PEGylated peptide solution was acidi­
fied to 1% acetic acid and pirrified by catión exchange chro­
matography (DCC) onTSK  CM-650S with a linear gradient 
o f NaCl in sodium acétate 50 mM pH 4.8. The DCC purified 
PEGylated-peptide was further purified by SEC and charac­
terized by MALDI-T of.

Synthesis o f OXMl 25

[0178] 10 m gofthe corresponding peptide precursors (2.26 
pmoles) were dissolved in 2 mL o f Urea 8M, HEPES 0.25M 
pH 6.5, 2 mM EDTA. 105 mg o f MPEG2 -MAL-4 OK (NEK­
TAR 2D3Y0T01) (2.71 pmoles) dissolved in H^O (1:1.2 
mole/mole ratio o f peptide to PEG) was added to this solu­
tion. After 1 hour incubation, the PEGylated peptide solution 
was acidified to 0.2% formic acid pH 2.8 and purified by 
catión exchai^e chromatography (IXC) on TSK SP-5PW 
with a linear gradient o f NaCl in fonnic acid 0.2%. The DCC 
purified PEGylated-peptide was further purified by SEC and 
characterized by MALDl-T of.

Synthesis o f OXMl 29

[0179] 10 mg o f the corrKponding peptide precursors (2.26 
pmoles) were dissolved in 2 mL o f Urea 8M, HEPES 0.25M 
pH 6.5, 2 mM EDTA. 109 mg o f MPEGj-MAL-40K (NEK­
TAR 2D3Y0TO1) (2.72 pmoles) dissolved in H^O (1:1.2 
mole/mole ratio o f peptide to PEG) was added to this solu­
tion. After 1 hour incubation, the PEGylated peptide solution 
was acidified lo 0.2% formic acid and purified by calion 
exchange chromatography (DCC) on TSK SP-5PW with a 
linear gradient o f  NaCl in formic acid 0.2%. The DCC puri­
fied PEGylated-peptide was further purified by SEC and char­
acterized by MALDI-T of.

Example 3

Design and Synthesis o f Peptide Sequences

[0180] The biological activity o f different PEG sizes 
(mPEG)5 kDa, (mPEG)20 kDa, (mPEG)j40 kDa and 
(mPEG)260 kDa was compared in a series o f experiments 
which demonstrated that the optimal PEG size to confer the 
maximal and durable activity in the mice is generally 40 kDa.
[0181] The peptide OXM103 (Aib (a )  al posilion 2) was 
designed to explore position 20 within the oxyntomodulin 
sequence as the site for conjugation with (mPEG)240 kDa. 
OXM102 is a control peptide (CH2 CONH2 ), in which the 
side-chain thiol (of cysteine at position 20) was reacted with 
iodoacetamide.
[0182] The peptide OXM105 (Aib (a ) at position 2) was 
designed to explore position 21 within the oxyntomodulin 
sequence, as the site for conjugation with (mPEG)240 kDa. 
OXM l04 is a control peptide (CH2 CONH2 ), in which the 
side-chain thiol (of cysteine at position 21) was reacted with 
iodoacetamide.
[0183] The peptide OXM l07 (Aib (a) at position 2, M et(0) 
at position 27) was designed to explore position 24 withinthe 
oxyntomodulin sequence, as the site for conjugation with 
(mPEG)240 kDa. OXMl 06 is a control peptide 
(CH2 CONH 2 ), in which the side-chain thiol (of cysteine at 
position 24) was reacted with iodoacetamide.
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[0184] The peptide OXMl 09 (Aib (a ) at position 2,) was 
designed to explore position 28 within the oxyntomodulin 
sequence, as the site for conjugation with (mPEG)240 kDa., 
OXM108 is a control peptide (CH2 CONH2 ), in which the 
side-chain thiol (of cysteine at position 28) was reacted with 
iodoacetamide.
[0185] The peptide designated 0XM141 has a Gln to Asp 
mutation at position 3, which confers specifíc selectivity to 
the GLP1 -receptor. The peptide OXMl 41, which has a Gln to 
Asp mutation at position 3, M et(0) at position 27, and two 
conjugation sites at position 20 and 38, was designed to 
explore the potential o f having a peptide conjugated with both 
a cholesterol group at C38 and PEG at position C20.
[0186] The peptide OXMl 42 (Aib (cc), M et(0) at position 
27, and two conjugation sites at position 20 and 38) was 
designed to explore the potential o f having a peptide conju­
gated with both a, cholesterol group at C38 and PEG at 
position C20.
[0187] FIG. 14 summarizes the in vitro activity data for 
GLPIR and GCG receptors (also showing the GLP-IR and 
GLGR specifícities) in tabular foim. The (mPEG)240 kDa 
conjúgate at position C20 retains activity on both receptors, 
therefore OXM l03 as is referred to as a +/+analog, while all 
the other (mPEG)240 kDa conjugales lose potency at the 
GCG receptor, in  particular there is a between 2-3 orders o f 
magnitude selectivity towards the GLP-1 receptor over the 
Gcg receptor for the (mPEG)240 kDa conjugales at position 
38, 24 and 28. Therefore, the analogs OXM107 and 109 are 
referred to as +/0 analogs.
[0188] FIG. 15 shows the in vivo activity of the (mPEG)240 
kDa conjugales on food intake and body weight loss on DIO 
mice. Ad libitum fed, DIO (~51 g each), male C57BL/6 mice 
were dosed i .p. with either vehicle (water) or Oxm analogs 99, 
103,105,107, and 109-30 min prior to the onset o f  the dark 
phase. Food intake measured -2  h and 18 h  (ovemight) later 
on day 1 and 26 and 42 h (ovemight) later on day 2. *P<0.05 
vs. vehicle, n=5-6 per group).
[0189] The peptide OXMl 10 (D-Ser (s) at position 2,) was 
designed to explore position 38 within the oxyntomodulin 
sequence, as the site for conjugation with a lipid such as a 
palmitoyl group. The palmitoyl group was acylated to the 
€-amino group o f a lysine added at the C-terminus o f  the 
oxyntomodulin sequence.
[0190] The peptide OXMl 13 (desamino-His (ANHj— H) 
at position 1, Aib (a ) at position 2, M et(0) at position 27, 
conjugation site 38) was designed to explore the potential o f 
substituting the wild type (wt) His witíi a  desamino-His at 
position 1 for protection from DPPIV proteolysis. OXMl 13 
is the (mPEG)240 kDa conjúgate, OXMl 14 is the cholesteryl 
conjúgate and OXMl 12 is a control peptide (CH2 CONH 2 ),in  
which the side-chain thiol (of cysteine at position 38) was 
reacted with iodoacetamide). (OXMl 11 is üie thiolated pep­
tide precursor).
[0191] The peptides OXMl 17 and OXMl 18 (Aib (a) at 
position 2, Gln to Asp mutation at position 3, M et(0) at 
position 27, conjugation site 38) were designed to explore the 
potential o f substituting the wild type Gln with an Asp at 
position 3. As mentioned above, this mutation confers spe- 
cific selectivity towards the GLP-IR. OXMl 17 is the 
(mPEG)240 kDa conjúgate and the OXMl 18 is the choles­
teryl conjúgate. (OXMl 16 is the thiolated peptide precursor).
[0192] ThepeptideOXM121 (A ib(a)atposition2,M et(0) 
at position 27, conjugation site 11) was designed to explore 
position 11 within the oxyntomodulin sequence as the site for

the conjugation. 0XM121 is the (mPEG)240 kDa coiyugate, 
OXM 119 is the thiolated peptide precursor and OXM120 is a 
control peptide (CHjCONHj), in which the side-chain thiol 
(of cystáne at position 1.1) was reacted with iodoacetamide.
[0193] The peptide OXM 124 (Aib (a ) atposition 2, M et(0) 
at position 27, conjugation site 12) was designed to explore 
position 12 within the oxyntomodulin sequence as the site for 
conjugation. OXMl 24 is the (mPEG)j40 kDa corrúgate, 
OXM 122 is the thiolated peptide precursor and OXM 123 is a 
control peptide (CHjCONHj), in which the side-chain thiol 
(of cysteine at position 12) was reacted with iodoacetamide.
[0194] The peptide OXMl 25 (Aib (a) at position 2, Gln to 
Asp mutation at position 3, M et(0) at position 27, conjuga­
tion site 20) was designed to explore position 20 within the 
oxyntomodulin sequence as the site for conjugation o f 
(mPEG)240 kDa as well as the Gln to Asp substitution at 
position 3 that confers selectivity towards the GLP-IR
[0195] Thepq>tideOXM127 (Aib (a ) atposition 2, M et(0) 
at position 27, conjugation site 22) was designed to explore 
position 22 within the oxyntomodulin sequence as the site for 
conjugation for cholesterol. OXMl 26 is tire thiolated pqrtide 
precursor).
[0196] The peptide OXMl 29 (desamino-His (ANH2 — Ĥ) 
at position 1, Aib (a) at position 2, Gln to Asp mutation at 
position 3, M et(0) at position 27, coigugatíon site 20) was 
designed to explore the potential o f the following combina- 
tions: substimting the wt His with desamino-His at position 1 
for protection from DPPIV proteolysis, the Gln to Asp sub­
stitution at position 3 that confers selectivity towards the 
GLP-1 R, and conjugation at position 20.
[0197] ThepeptideOXM134 (Aib (a) at position 2, M et(0) 
at position 27, conjugation site 20) is a(mPEG)240 kDa con­
júgate similar to the potent +/+OXM103 analogue that only 
diffets for the methionine substitution to methionine sulfox- 
ide. This peptide is conjugated at the position 20 therefore 
displaying a +/+pattern for GLPlR/GcgR selectivity.

Example 4

C-T»minal Truncated Analogs or GcgK Analogs 

C-Terminal Truncated Analogs

[0198] A  series o f  peptide OXM C-terminal truncated ana­
logs were designed. An analy sis o f in vitro activity on both the 
GLPl receptor (GLPIR) and the Gcg receptor (GcgR) dem­
onstrated that the OXM scqucncc can be truncated at the 
C-terminus to have only one extra lysine residue with respect 
to wt glucagon, yielding a peptide such as OXM93 that is 
extremely potent on both the GLPIR and GcgR.
[0199] The potency o f OXM93 is at least one order (and 
possibly two) o f magnitude higher than that o f wt OXM. 
Because there is only one extra Lys residue with respect to 
Gcg, this new class is referred to as GcgK analogs. FIG. 16 
illustrates in vitro potency data for the C-terminal truncated 
analogs acting at the GLPl and GCG receptors in tabular 
form.
C-terminal truncated analogs which are selective GcgK Ana­
logs
[0200] Peptides OXM130 and OXM131 were designed to 
coníiim the in vitro analysis and introduce other mutations 
that are known to confer stability and suitable propertíes. 
OXM130 and OXM131 are C-terminal truncated analogues 
o f  the same length as OXM93. OXM130 has Aib (a ) at
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position 2, while OXMl 31 has Aib (a ) at position 2 and a Gln 
to Asp mutation at position 3 to confer selectivity for the 
GLPIR.
[0201] The following PEGylated analogs were designed 
based on these truncated sequaices:
[0202] ThepeptideOXM136 (A ib(a)atposition2, M et(0) 
at position 27, conjugation site 20) is the (mPEG)240 kDa 
conjúgate. From prior studies (see above) it is known that the 
choice of PEG conjugation at position 20 allows for activity 
on both receptors GLPIR and GcgR, therefore OXM l36 
would be defined as the prototype Gcg +/+ analogue. 
(OXMl 35 is the thiolated peptide precursor).
[0203] The peptide OXM138 (Aib (a )  at position 2, Gln to 
Asp mutation at position 3, M et(0) at position 27, conjuga­
tion site 20) was designed to explore the potential o f üie 
following combinations; the Gln to Asp substitution at posi­
tion 3 that confers selectivity towards the GLP-1R; conjuga­

tion at position 20 and mutating the wt Gln to Asp at position
3. Therefore OXM137 would be defíned as the prototype 
GcgK. +/0 analog (OXMl 37 is the thiolated peptide precur­
sor).
[0204] FIG. 17 provides in vitro potency data at the GLPl 
and GCG receptors for select PEGylated OXM analogs.

Example 5 

Peptides with Altemative PEG Moieties

[0205] ThepeptideOXM145 (Aib (cc) atposition 2, G lnto 
Asp mutation at position 3, M et(0) at position 27, conjuga­
tion site 38 with Y Shape PEG Maleimide from .TeiiKem 
Therapeutics) was produced to explore tiie potential o f using 
altemative branched 40 kDa PEG moieties. This is the con­
júgate obtained using a (mPEG)240kDa from JenKem Thera­
peutics (Y-Shaped PEG Maleimide, MW40K, item number 
Y-MAL-40K and its structure is shown below;
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l i . i \ e  . ' l i e n  .i s h . i r l  e i r e u l . i t o i y  i i í l l - l i l e  iji \ n o  ‘l . i . s  is 

P ' ; r . i e u l ; : r ] \  v a l u l  . o r  iK H iy iy eosvIaLed  p r e l e a : - -  o l  a  lao jee i . ' -  
l a r  Mias-i l e - a  íliiiii .' () k Da I h e  s ' i o r l  l i f e i i m e  o t ' p r n l e a i '  ¡ii 
' - iv . i  j s  a l t i i l ' i i l e d  U- ' e v e r a l  k i e l o r s .  i n e l a d i i i g  ü V i i n e n i i a r  
l i i l r a l i o n  in ilii’ k á i i i o v  ano.  p m i e o l y s i s  ( ' n n í . i d e r i i i i !  llia t 

p e p t i d e  a n d  p a i l e i p  d r n y s  a r e  lu' .l al 's*>n>ed o r a l N .  p r o i n n y e d  
l a a i i i i e i i a i i e e  i l i e r a p e i i i i e a l l y  a e l i v e  d r u g s  i n  iL e  e i r e i i i a -  
liiiji  IS a  . k 'M r a l ' l e  le .j ' .n iv  n r . i h v u n i s  c l i i i i e a l  ¡ . i i p o r i a i i c e  

r i i i l e i . i e  u i l h  n o k v i i l . i r  lUasse- '  a H o v e  -tMI k l> a  l.i .-gely 
iM ' i i i  . i j a n e n i l i i r  ' i l i r . i l u m  a n d  .ir c n o l .  l o r  i h e  nia ir.p.nr t.  

í i . lerexl 111 t h e  k i d n e y .  ' ¡ ' h e r e k i a -  llie> i v i u a i i i  i ii ( li e  e i r e u l a -  
l io i i  l ' .n iye r  l a n a  M a n l l e i  p t o t e i a s

I n( |(t5 |  . .\i i a l l i a e l i v o  s i ta L eg y  l 'o r  i u i p i o v i u y  e i i i i i e a l  t ' i t ip  

■ e -  i ' l  Miiiill i - r e te i i i  d i t i y s  h a s  c a n t e  l o  i v  k i i o w n  a s  
l ‘ ( ryl."ti(>ii I d '  : ' o y y i - T Í o n .  .is i i s e d  here in . ' i í ' f i ' r i  H v  ihi< 
s l r . i l e u v  s e v e n . i  l iM -i rupIh iie  e l i a m s  o l ' p o l v e l l n  l e n e  g ly e o !  

l l ’i X i l  a i e  e i o a j e m i y  l i i iL ed  lo  i h e  p i i ' l e i i i  i n  a r d e ;  Ui

m e r c a s e  iK  e l l e e l i s e  i i u ' i e e u i a r  m a s s .  l i n p r . i in iU  e l i in e . i l  
a d s a a U i g . e s  a r e  g a i j i c J  b s  p e g ;  l a l i o n .  F o r  s ' . s a m p ie .  J ü ' e - l i a i e  
in  \  ; v o  e a n  h e  p n - I o i i u e d  in  - o t i a '  i r . s l a . i c c s  l i o m  i r . ; . ' . f i e s  le 

l i o u r s ,  i i w i . i g  l o  i' lic s l e r i e  im c r i ' c r e i ' . e c  tkn p r o i e e i s  e i a i p i -  
n a l s ' s  li cim p i - o i e o lv s i s  in v i v o  . m d  ll ie  i n e r e i i s r  ; r  n io lee i i ln i '  
i t i . iss .  ssi i  el i  p r e e l . i d e s  ü l l r a i n i a  h y  i h e  k i . a . e y  l ' i i i lc i i i  

p e g y l a l i o i i  a l s o  s iee rea i .e a  i a a i u i n o g e u i e i l v ,  p i e s i i i i n  h i s  hs 
p ix i l ee l i . l g  s e n j i l g . i i c ,  f ro ii i  beiiig, i e e i ' g j i i / e d  a s  Tore igii 
a i i l i g e n s  h y  ij ie  i i i i n i u n e  ' y s l e n i

[ODDlSj 1.1 s p i l c s i l ' l l i e  p iM h'i iiK.  . i d \ : j n l i ! g e s  n l t e n  c . ' i i i c d  hs 
p c i í y l a i i . i g  i h e r a p e i i l i e  p. 'O'.eins. il iN  l e d m o l o g s  s n l l e r s  I r o m  

a  p n n e i p . i l  d r . j s v b n e k .  O n  I h e  u n e  lu in d .  e o v i i l e r . l ly  a t l . i e h in j .  
I ’k i . i  e .u i i t i s  til p is il en ií i  p i s d o i i e .  ik c i :  l i r e u n i c  m  ' ¡ v s i .  
p n n t v i i ' U i  I h e  r . i n i i i e a ' e s  l i x n r  p r o K 'o l y s i s  a n d  s h i e l d l i f '  

l l ierr.  I r o m  lile i i i i m u n c  s s s l e m  O u  ll ie  o i l i e r  l ia jid .  l!ie  s t e r i e  
i n l c i l c i v a e s -  o l  l l i c  P E G  e l u d a »  u n e n  k - a d s  l o  a  d i a s i . . '  lo s s  
'■r s ' s e i .  a h s ' l i s l i  r ii c  hi.> loa ;e : il  a n d  l l i c  p h i i r n i . i e " l i ' i s ' s . i l  

p o l e . i e i e »  o | '  t l ic  p r o l c i i i s  i n  i h c  s-.>i ' |' . iüales i F r e i I g s ’s i inl 
. \ h i i c l i i ' « s k i .  ; ndO ;  K . i l r e .  I W .x .  H m l o n  aiKl t i e i i h o l d ,  P O S '  
N viee i  e l  a i . .  1')') I ; [ V l g a d o  e l  a i . .  | y ; 2 ;  l  u n a  e l  ¡ a . .  1 
R e d d s ,  .lOlKl. W r o a e s e .  .'’tlOI I ll p r i n c i p i e ,  ih.is d e í i í  k-lies 

Clin h e  n v e r s ' o a i e  h s  i n l n \ i ' .  e 'm g  t l i c  l U ' G  e l ia i i i s  s i a  a 
e h e i i u e a i  h o n ; !  liia í i» s e n - d i s e  lo  h v i l r u l \ s : s .  o r  e a i i  h e  

C l c U ’- 'lJ ' .!  i ' ! I s* l " i *  j ' r , '  *¡'  ' ' s ! ' - ' *1!

I l e a l ] ' . a  c s ’ns tsA ' i l l  r a l e  s d  n s d i i ' l s ' s i s  i s  e r u e i a l  . \  p r e r e i j -  
u i s i l e  c o n o  i n o n  is  l l i e r e l u r e  I b a  ll ie  i i s d r o lv - . i s  o r i l l e  .’ h G  

d i a i i i s  . r o m  i l x  e o n i i i g n l e  i s  l o  l a k e  p l . i e e  a .  a  s l o u  r i l e ,  a n d  
in  j  l io i i i o g eu o s i i j  J a s l i a n i  -i; v i s a .

1 001)7]  1: svo i i ld  h e  iiig.ll .s >le.sir,ihle k> d c s i g n  i ’l ' l  i n e r i s . i -

l i s e »  s)J' l a s i l e a i»  o í  p e p t i d e s  o r  i.iiU'.ll d r . i g  a i o l e e u l e s  h o u i
" I n s i i  ¡ -R G  e .i ii  ’. ic l e i s ' a s c d  !''■ ¡ j e k u o ls ' s i s  \ u  a p p i . ' p j . . i

i c v e r s i l i i e  P E G  c . 'm p i p a i e  " n u I d  h a v e  l o  ' e  l i ' ' s h ' ' l y / s s l  
s lo v s ly  a n d  s p o i i l a n e o i i s l v  in p h y s i o l o g i e a l  c o n d ' l i o i i s  a n d  

■Aould p e r a i i l  l i a ic -d ep e i ' . s l e i i l  i v a e l i s a t i o a  o l  a i a s ' l i ' e  p e g s -  
l a l e d  p n a e i n s  . ind  p c p i i d e s

j o n o x ]  S e v s - ia l  a i e l l i o d . s  l o i  r e w i s i b i e  iK 'gs la lik ii i  " e i e  
p n i p o s s ' d  l l i r e e n v v a l d  el a l  . 1 ') ') ' ) ,  .NKltl.  i e e  el al . i d d l .  

G a r m a a  a n d  k . i . i n d n i i i i .  | 9 S 7 ,  / . d i p s . s V  e l  a l  . ’i 'hey
siitTer. h o w .e v c r .  I r o n i  m m o r  p o íc n i i r . I  d r a s v h a e k s  l i ' r  

e x a i a p l e ,  r o l i a n e e  (>i: e i i / y n u i t i e  d e t l e i i . n e n l  a s  a  r a l e - d e l e r -  
n i i i i i n ; '  s i e p  ( t  i i eenss - . i id  e l  . '] ..  I ■')')'). 2 110(1 I i v  e ;  a! . 21X111 

o : '  l’í ' G s  f r o m  e o n i n p a k ' S  h v  s e n i n i  n n n e a s c s  . i n d . o r  

e s t e r a s e s  m i g l i l  n o i  y i e i d  i l c s i r a h l e  p . ' . a n i i i i e o h i n e l i e  p r o l i l e s  
in  id i , .  M u r e o e e r .  il i s  s l e p e i i d e n l  c u  e i i / s n i e s  a ' i i í k i b i l i l ;  

n i i . a l í u i e  'oüi ' lcv! e o n i l 'g a ís*  i s  n o i  i- '  ' e  e . e . i ’. c . !  ii . '.lie 
ñ o r .  i v d n e n i i '  e n v i iM in i i e n l  o l ' l h e  noclv t h i i d s  ( / a i l p s k y  e; 
a l . .  I ')<jy j,  -\ r e v e r . i r > ly  p e g y l r i i e d  e o i i i i i g a l e  w l n e h  s t i ' l  

relii. :' . a n  a e l u e  ü i o i e i s  p a p a b l e  o l '  r e a e i u i g  ' v n l i  I r e e  S U
.'iiiici ' .i ' iis nia .y  r e s u l l  i n  c o i n p l e x  in i d e s i r e . i  i r o s s  li i .k ii ie

( G a r i u a n  a n i i  Ka. iiHl ji . i r . .  P iX ’’ ) | |  w u n l d  lie ' . e iy  d e s ; / , m í e  
l o  i l e s in i ;  a  v e r s i ó n  o l '  r e v e r s i b l e  p e ' g y . a l i o n  (lial w . i i i ld  
o v c r e v i in e  l l i e s e  d e f i c i e n e i e s .

(111)1)9] l a l c r i u n i o i i a l  P i ' . '  A .i 'n lie .i ii on  \ o .  \ V i )  n s - O . k d ' l  

1.-: l i ie  p r e s e i i i  n p p i i c i . i i i s  l i e s e r . l ' e s  .i . l o v c l  e o i i e e p l t i a l  
. i p p m . i e l i  Tur p r i i i o i . e i n e  i h e  h a  12 lil'e o l ' vi r iipi .  h v  d e i ' . a l i /  
m e  n  .dni;'; h a v i n g  a t  lo a s !  o n e  f r e o  a i i r i i i ' ' .  e a r b o y y i  l i y d r o w l  

a i u f o r  m e r e a p U *  g n ' i i p s  v ' i l h  a  i n . i i e h  ih a l  i s  h' ii . tdy s e u s i -  
l i v e  l o  b a s e s  a n d  is  r e i i i o v a M e  ui jv ier n i i . d  b a s i e  ev iud il i . 'U s .  
' I h e  p r i n l r . i g  o h i a i i i e d  is i n n e t i v e  l' ii! n n d o r e o e s  I r a i i s í i n . n a -  
l i o n  i n i o  ihi> a c t i v e  d n i j ,  u r t k ' r  p h v s i f i l o y ic .a ]  e o n d i i i o n s  in 
I h e  b o d y .  I ' x a n i p i c s  o l '  s u id  i i i o i c d c s  . i r c  t h e  r a d i e a í s  0 - f lu o -  

r e i i s l i i ' . e l l i e . ' . y e a r lK m y i  ( .F n io e )  a n d  2 - s u Ü 'o - ' ) - Ü . io ; e i i> l -
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iiK' l i i ' sv  e a r l u ' i i ;  i í l ' M N i .  A e e o i x l i n g  Ui ib i s  c o i K c p l ,  l ú i i o c  
[ ' M S  J c r i v a i i v e s  u f  (K 'p ik l ie  d r u g »  s i i d i  a» ¡ J i iu l i i i  ¡md 

b i  i . i a n  g r o w l h  l i o l i n u n e  a s  w c l l  a s  n f  lU ' i i - p e p l i i i i c  d r i i ü s  
s i k I i  , i s  p r u p . u M l o l ,  c c p l i a k ' x i i i  a . i i l  p i p e r a e i l l i a  n a v e  b e c a  

d c . c T i i v d  in s a i . l  \ V ( )  ‘J S 'O s  l í ; !. I aU T :>r. I M S  d n - iv i i l i v c s  
o l  c y l o k i i i O '  lu iv e  i c e n  d i . s e k ' s o d  :r. U i )  U a A P t l ; ' / ' ,  a m !  l ' M S  

. ' iC i iva t iveb  o . '  e i i k o p l i u lu i .  d o x o r a h i c i i i .  a a i p i i o k ' r i e i a  B.
g. ' t iU ik i ie i r .  a n d  g i n i . k l o l r o p ü i  ' v l c a s i i i g  h o r m u a e  ( l i . i R ’ l) 
' v o r c  ( l i s d o s e d  n i  VVO 02, '‘'S5 V .

' IX I IO ]  l.i .S.  I’a l  N o .  < . .4 3 .U 1 ’. '  i l i . s d o s c s  ii p e g y l a i c d  
d e i i v a ú v e  o l '  a u  i i i ' . a t o g j c  o f  l i i l e a i i / j i i g  l i o i i r .o i i e  r c i c a s i i i g  
l i o n n . - i r c  i [  ¡ Í R i l  o r  C i n R I ! )  ir.  u l i i d i  t h e  P l i l i  m c i o i s  is 

. • o v . i i c in l )  b i j i i d  l o a  s c v i n e r e s K l u c ' i l ' s a i i l L l ¡ K l i  a n a l o g u e .  
In I b e  p m c e s s '  o f  p . ' e p a r a t i o r .  o f  .s.iul l ‘l X r - 1 .1 IKI i a n . i l o g i i c  

bv  M i l i J  p i u i i o  pcpliUi. '  s y i i l i ro s i s .  r  | ; c g y i a l e d  bCr ii ie iC b id i ic  
s . n  II . is f r iH ie  S e i l l ' l  U ; - / ) !  I ;>r l l l o c  S v r l  l’ l ( i )  O I ! is  ii ilío- 

o n o c d  i r l o  r it e  í . i i k i i  a a a l o g i ' c .  a n d  !Íio p ro o iK v v í  P L ú -  
I I I R I 1 a n . ' i l o g j e  i s  r e c ' i v o a ' d  (\M lhmiL  l l i e  p n i l e c l i i  e  g r o u p  
I U'i ' i .  n r  l - i t o c )

. 'I I I1 1 1 .1; '  d .t l e i i i  •Xpplii. 'a iion .1; '  s i a H . ’ d K  d c s . r i b o s  l ' l  ( I
p o p t u l o  ci . ta i i .g .i los .  c . g  . l ' l  l' i-< i r . R l i  c o i i u i g a i s .  u b t a i . i a l  bv 

rc .i o t i i i : ;  i l u '  jUi.inló ini ')  o r o u p  o f  .an .■irniniiio r o o d i i c  w i l l i  
I ' '  ( i .  u i i i i c  p m l c c l i i u  I h o  a i i i i r a -  g a n i p s  p re se r i !  i n  :h c  

n i o l o t u l e s .

NlOI 2 ] I ' i l . i t i i ' j ’- o l  a n y  d i i e i u r . e n l  l i o i e i n  is  i io l i i i l o a d c d  as  
.111 . id t ii .s s r ii i i  lliiO su o l i  iloL*Liim*nI is  [ioili:u-iil  p i i o r  a r ( .  o r  
iMiisi íir i 'o i]  ni.avi ' i i i l  l o  ilio paToiiT.nhiiily o l  a n v  r l r i n i  o t  ilio 

p r o s c r . l  a p p l i e a l i o i ; .  .-\n> sUiloir .fUl a s  l o  eo i iLcm  o r  a  d a l o  o l  
a n y  d o o n i n c n l  n. b a s e d  i'-n t l i e  i n f o r i i n i l n - n  a v a i l a b l c  to  
a p p h c . i n t s  a(  ;ÍK- t i n i o  o t  l i l i n i  i m i  doc .s  r .o t e o n s t i t j i e  an  

. ' id n i i s s io n  ai. l o  t l i o  r o i T o c i n o s s  o l '  s n o b  .i S 'a to in o n t

SI I M M V R Y  OI-  T H I ' '  I N \ T N ‘" I O N

f i l U l f ]  i v  iv.is b e c i i  f .n .nv i .  i n  . K e o r . V . m e e  ' x i l t i  i b e  p r o s c n i  

n o  e . I l i o n ,  i l n . i  d l l i g s  vv i ll i  a  p i o l o i i g s v i  C i i e i i l n t i i i g  l i i . H - l i l e  

.'.111 b o  i i b i a i i ' o d  b y  o o n i b l i i o i y  l l i o  k v i p i i n l o p y  o l  d o i i v . i l i  
' . i i l . . n  O’! l l k  l i . l i p .  Vs it li  I lüOs i ' r  I ík jS  o r  míV.íu'I* IVh'juTi . ' s 
r a i i o v . j l i l c  i i i i d e r  n i i l d  b i i s i e  e o i u l i l i o r . s  s v u l i  i l i e  i c e l m o l o g y  

o t  a i k i c l i i n g  a  M u t a b l e  n a l n n l  o r  s y n t h e l i t  e a r r i e r  a  - i l i e  t r i u s  
. i s T i v . i l i / c s !  . ü s i g  . i i o l c e n i i c .  s u d i  c a r r i e r  s c r v ' ü i g  J n r  . i e b v c r y  
o t  ih<‘  d n i p ,  a n d  p r o v i d i i i p .  l ' u r t b .p r  b e n o t l t s

L b O U ]  ' l ile- ca iT io r  n i a y  b e  a  p iu t e ' a i  - i i e r .  ,'is a l b u i n i n  o.- a  
p n i l i ' i n  e o n t . u m n p  a  g l a b i n - l i k e  r lo i r . rn n  o i '  a  p o l y m s ' n c  

e a r n e r  e . K i s i s i i n g  o r  a  b i o c M i a p a l i b l e  a u n  ' i i o s l e g r a d n n iu  
p o l y m e r  c ' o n k i u n i i g  f - ii ie l Io ;u il  g i o u  p s .  T l i e  p o l y n i e r i e  e a n i e i  
i.- p r e l i e m b l y  i n  i l i e  l . n m  o t  n im o p a .S js ' l e s  o  m i  i.s a t t n c l i e d  Ii' 
l i p o s i ' i i i e s .

N I O l ? ]  iII o n e  prefe -rre il  e i n b o d i . i i e n t .  : b e  p e ' l y u i e n e  c n r r . e r  
i-  l ’i X i .  [i l ias  s e e n  i l n i i i d ,  ir. a e e o r s l a n e e  w i ' . h  t h e  p tv s e i i l  
l a - e a l i o n .  tl ia l  liy  e o m b i n a t i u n  o f  i h e  p n ' i e i r - p c g y l a t i o n  

lee íuK i¡og .y  k i t l i  l i t e  i e e l i n e ' l o u y  o l ' s l e i i s u l i i k i l i o i i  v . i l h  Fnn>e 
.a- l ' M S  o r  s i i n ü a r  m o . e l i e s  r e n l o v a b l e  l i n t l e r  m i l d  l i n s i r  
e o i K h i i o n s ,  . i i a jo r  d e l i e i e n e i e s  o f  il ie  p r o i e i i i - p e g \  l . i l jou 

l e e i u t o i o g y .  iiu ii i tly  ll ie  lo s »  o f  b u í k i g i e a l  a n d  p l i a in i a e k i l o u i -  
ea l  ( s o t e n e i c .  i . i  i l i e  1’1 ' f i  e o a j i i g a l e s  i n  v i v o ,  m a y  b e  o \ e r -  
e o i n e

■ flO I 6 j  *11 i 'LU' OiIlf 'oiÍMiji-f.il  o l  t i l e  p r i - sO t l I  ■ i. ivon .ji rsn Rb 'í  

p iMInin  co a j in ' r ' l i ' . s  . n v  p i v v i d e d  I r o m  w l i i e h  1’i ‘Ci c a n  b e  
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s T ' i . ' l i l  . '.r hr.iru'l '. is 'l  . i l k y l o n e .  p h e n y i e n e .  a n  o x y a l k y l e n c -
r ' l  l l l '  l l  I r r ,  i t í o ,  ' i  -  1 \  i ' ! « r h í n |  ' | ( i » i n s  i i t  l l v *  m * '  ; i  r , ‘ i s i í j n i '

o l  ,1 p e t ' l i i l e  u o lU a . i . i n g  2 - ; 0  a i n i n u  ¿luid K*biihies . a : i d  ;i 
r i*s idui ‘ i d  .1 s a e i  li .ir' i ile e o n i . d u l i i y .  I 10  rn íi iios .ieen .ir i iii*  
r e - i d u e s

[ 0 <I'J2 ] J l  1I1U 4 - d i l o : * o - L - / - i n a x i n - 4 * v |  r.iitiuiil . i b o ' . e .  llic 

<•■'/* g i o i i p  i s  i . i ' .keil l o  i h e  l ’l h r  n i o i c t s  w h i l e  t l i e  2  p o s i t i . ' i i  
R  l i n k i s l  t o  R , .  iv l i i e h  ¡s M !  n i  i h i s  c a s e  !i) t h e

í t .  l l  .-sjJLL o j . i r j j o o  i.ju ie. iJ  . j o o l ' i . .  ifjw' ií ijo  S  u,o;li|*
a l  p o s n i c i i .'  is l i n . i e J  l o  .h e  P h C i  n i i n e l y  'v l i i l c  li te  d  i 
is li.L-.s\'  I*' R - .  i i h i e l i  i s  N l i  In m i s  e ; . ' 0

[ l i n o s ]  I h c  a h o v c  e: > i : ipo im d>  o t  t h e  i n i u n l i o i i  u h e r u a i  R ,  
i s  N l i  l a n  h e  [ i r e p a i i s l  l i o i i ;  \  yJ ru(>i i.* iivlt iK'l l .oM 
c n r b o n y i o v v l - s i i u c i n i m i a . *  ( !* m o e * 0 ,Xi*. 1 01* N -y i - s n l lo -* ' ) .  

l h i o r c i i y . j : i e ‘. l i i ) \ \ - u : i : ' i s m >  l.i.vi i - i i i e u : i : i i i i i d e  Ü ' .M y - l  )S ii  1 
s u ' j sL i tu l e d  b y  - N l l ,  i n  t h e  l ' - ii o rene  riii.ii ( d e p i u i e i l  i n  
S c h e i i i e  7 .  pau.u . 1. l u s t  m u ,  lin .t  e o h i i i i : : ; ,  t u  r e a c l . n u  t h e  
a i n r r . o  g r o i i p  w i t h  iliu a e l i v . i l e d  R l h i - O l l  i e g  l ’l ( 1 - 0  

l ’í.) - C l )  o f  a n  . l u t r . ' a l e d  d c n v n t i / c d  l ’l ( 1  s t i d i  :is ' ' h i i -  

e a t b o x ' l a l e  (,1'1'Xi-l I H ) l l ,  e . g .  v í a  l ’l* ( . i - ( ' i )  í . ' l ) ,  I’I ' I t -
■ d d e h y i l e  ' l ’l t '  l" l  'CD. l ’l ■(! i s . n y n i i a i e  11’ ' ( i N  t ' 1 1 1 .
I’l-.l i- i so th i . iu v . i i l . i t e  í l ’l ; G - N — ( — .S I.  2, '1 -d is  I l lo ro - ;* -S .
)’I*,( l - i . ' i . . ' - i r i i . / . i i i e .  ; ,4-dR*dlo.**o-fi-NI l - I ’l* ' ( l - l . ' i ,5 - t r i , i / . i r . e .  

o r  2 ,4 - d i e h l o r o - ( i - ( . ) - l ’l ( i - l . . ' í . . i - l r i . i / i : iu  i S u h c n i u  •. p a i r e  .1 

r i g r i  e o i i m i i i t  i n  ii n k * r  | n  o h r i j j , i  t h e  a’e r i i . i l i i e s  u h e . - e i i i  

k „  ••’l ' l f  is a s  p r e s e n i e d  i r  S e h e i v . e  7 (pae .e  .*i. i r u l d l e
eoliiihii I
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I O f lv y |  1)1 i.ir.e p r o l d r c : ' .  e i n h o d i i n e i i l  r , '  l l ie  i i u e . i . i i ' i i ,  llie 
r \> n Í J g a l i ;  o l  Ü ie  a i i e i u i o i i  i s  a  ú ‘lAi-l -ai<X'), .- |U 'p¡KlO'; iRp-  
lo i ii .  .i ikI tlio ' . l a n i l l g  c o i i i p o a . i J  ( o r  th e i i  p r . - a . i m t i o i i  i', t l ic
l a a l c i i n i i t . '  d e n  c a l i \ ' c  u l  1 i r . o c - l  'R n .  h c i v i i i  d c s ig i i a ' . c d  l ' r c -  
c u r s o r  ■' o r  V - \ l  -1 - i i ic c -N I  !S  o r  M . . \ l  - I ' r i : ó c - ( ) S n .  o l  d io  

l o r i m i l . .  ( I c p i c t c d  n i  S c l i c m c  k

O I( i ( i |  l l l  ¡I ir .o.si p r c l u r r c d  c i i i h o d i i n c i u  o i  l o e  i D w n u o . i ,  

l a u  c u u j a g a t c  o l '  i t ic  i n c c i l l i u i i  is  a  t I ' l í < j - F M S ¡ , pcp i id u -  
p r o lu i i i .  a n d  tIk’ star l ii iu .  c o i r .p u i r iu l  l . - r  i h u i r  p r u p . i n . l i o i i  is 
lliu n i  iloriVAl'.' .'v v i f  l ' M S  O S i i .  U o r o in  u.us iy r . 'n i ' i i
l ' f c u i i r s a r  M o r  VI \ l  -I ' M . S - M  IS ■-■ir V I , \ l  - r V i S - O - S u ,  o f  ilic 

l 'on ii ii l . :  d c p i c u ' d  lll S c l i c m c  3 .

I l l l  1)1 ] ' i ' u o  p o s s i b l c  p i U l i u a y s  l 'o r  liiu p c g i  Ui' .ioü c I '  la rg c l  

p u p l i i l c s ' i ' i i ' i u i iL s  a n d  pi 'up ii r . il io ji  o l  i h c  ' t ’l ' ( í - r n i o u l  - i s cp -  
l i d C 'p i . ' l c i n  OI i l ’ l'< i - r M S i „ - i x ’p l i d c / p r o ( c u i  c o a i i i j a t c ' s  a r e  
p m v i d c i i  h v  I h c  i n v c m i o n .  a s  r ' . cp ic icd  in S c h c m i -  o  H o i h  
p i i l l i w a y s  a r e  n v o - s t u p  p r o e e d i i r e s .

. 1) 1 0 2 ) . 'Vueor iá iig  lo  o n e  p n l l iw a y ,  M . \ i  - ' r M S - N r S  o r  
M A l . - l n K i e - N i I S  . s  l i i s l  a U a e l ic i l  l o  i h e  a m i i t o  U '. a u p o ae i . i
'I l l iu [.i.-gel p e p l id c . ' ' p i o l e n i ,  l l i n s  u l ' t . r r i . i i ! .  a  M ' \ l  

p u p tu l e . ' p r ' ' t e i i :  o r  V  \ 1  . - r i i i o e - p c p l i d e ' p r . ' I C m  e i M i u g a i e ,  
a n d  ll '.un s iil’ sy r . ii . i ' . ü  l ’l I r - S I  I f o r  (liu m a l e i m i d e  m o i e t v ,  
p r o c a r i i i e  ll ie  i - ’l ' G - l ' M S '  - p e p i u l e ' p r . ' l e u i  o r  i f  f l  i- 
I II,ou).,  p s*p lu U "pr tiU ' in  e u i i í n v a t e ,  t o s p i ' e l u  ely

d i  I h e  s c c i l i r d  p a l in v . i v ,  V' \  l -  ' M S - N  I IS o r  M  Al - 
1 m o e - t s l  I S  IS t i r s l  r e a e i e d  vviOi ' ’l 1 - -S11 , i l n i s  t r ' r i m i i e  a 

l ' . 'X i  l ' M S  M I S  >;r l ’l 'X; l - n i o e  K I I S  t v i . A i g t l e .  a n d  t h e n  
i ' i ' an i i ip ,  ¡T w i i ' i  I h c  a  ni i n c  U d in a o i i e n i  o t ' d i o  ini 'pc l p c m i d c  o r  

p r o l e  lll r e s i i l i i i ig  i ti l l ie  d c s n v t l  i l’ |- 'l i - r M S ) „ - p e p l i i l e - 'p . r o i c i i i  

! * j *''' f - 1'  *)' V 'V ) “}‘ 1.* p  1! d   ̂15 5 •) ̂  *' ' ' '  ̂  ] l! 1' l '  **'' [

l i l i s  p . . l h u ' i . \  is s . i i a . l ’Ie l'-n' s i  d d y d r v l -  <>r d : ' t i l l i i .k ' - eo i i -  
i. i ii i ii .y. | i e p l i . l e s  a i ' . '  p io l e i i i s

i h l l M ]  ¡ L e  e u n i p u u i n J s  w l i e r e a i  R ,  iir N H  a n d  K., is 
( ' O  N U  ■>: <‘S  N U  e'.'.fi h e  p r e Y ‘“ e d  'h u í . .

I ' i i ' . ' e - ( ' S i l  o r  .••V'.R-( >Rti s i i h ' l i l i i l e d  h> N = ( ^ t )  o r  
N  ( '  .s in ll ie  I t u o r c i i c  in i i’ ( d e p i e l c d  ir.  S o l io r n c  

pags.  í  .  t i r s t [\r.v ¡i í k I lí..'! r . " s .  ti rs ! ea.liiiiiii'f , r e s p e u u i e l ’s, 

l ' l  r e a e l i o i i  m i l i  l ’l - l r - N l ! , .  K o  a e l i ' c l K i n  is i k -uus;.;i i i  
b v v a i K e  t h e s e  r i ; ló C ' ' I ' 'M S  i .p u e iu s  a r e  alruMsly i . e l i v a t e d

[ l IM IS l  In  II f u r t h e r  e n i h o d i i n e n l  o l  llie n iv e n l io r i .  K ,  is 

S  , a n d  . s  b c l e e í e d  l ' io ii i  t l ic  y o u p  eoi.sis¡ii-.i¡ ; i f

■ l l i t ip )  w l i e r e i n  /  is I ) .  S  , . r  N l l .

1)11)71 . l ie a l i o i  u e o m p o i i n d s  o f  t h e  h i v c n d o n  w h c r c i i i  R .

is  S  u a n  h e  p r s ' p a a ' d  I ro i . i  • h i i o u - U S n  o r  h 'V I S - O S u
.lili, l ll o l e d  b y  's¡ 1 ¡u  i¡ju d u o r e n u  rL l g  ( d e p i e l e d  in S u i i e m c  

'  p a c e  I ' .  s u so n ld  '-.'sv, l i r s i  e s i l i i n n ! ,  dy  reas i tio i i w i l l t  
I ' f ' t  I -I II 'donouU* o  I I h o  l i i r in  j a  s h e u ' i i  i i S e í i c i n o  7 .  pu ie c  ll 

s e e i ' i ' . d  C'ive. r i u h t  e o l u n i u i .  i h u s  o h f . i m i u i l  a  p c e . y l . i l e d  U'.ini- 

p o e i i d  o f i L u  - I . '  eii l .on " h e r e i i i  ( h e  l ’E O  m o i e l y  i> i i t ik e d  lo 
li le  .h io io 'U* riiw.  n o n y l i  ; rosj. ' .  ,u ,is  i l e p i u u s l  in S i ' h o m e  7.

p a c e  I'., s c e n n d  r o u ,  n i i d d l e  u o l m i u ; .  o r  liy r e a e í i o n  m i l i  
2 . 4 - d i d i l i i i v - ' i - S - l ’l-.(.i-l . r ' . i - l i i i i / . l a e .  L N - J i e t i U n o d - N U -  
P R  I-!  ,V 7 . ( . - ] ; . / i i io .  o r  2 . 4 - i l i e l l I i j i i i - 6 - 0 - P I - (  i - 1.7 ' - i r i a u j r . e

[ i l lO X l  L l  y e l  a n o t l i e r  e m l i i e l i i i i u i i l  i n  t i l e  p e i y l a l e d  dniu . 
o  lai* iiK e n l i o n ,  I G  IS ( ( ' .  is  scKi. I i \ l  . n n i i  llu* v i o r p
e o r . s i s l i i i p  o f  O -  ; - - N i !  ; N i l  K f ' ( j ( ' i

- N l i — R :  N H :  - N l i  R  ( " O  M l ,

-.N--- .(•

I i u i i p i  / :  i s  (.' , S  Ul N U ;  a iu ;

f i m o )  l< . i s  s e l e e l e : :  t ro j ii  t . i c  e r o i i p  u on s .* ; l i n a  o í  i d - f  S 
s ita ii i li ' .  e r  li;MiK-|ies: i ' .kyleLie. p i i e . i y l e i i e ,  'i.v o i . y a l k y  le i i e  
v a d i c a l  ha' .' in.u, 7  ] X c a r b ó n  a M i i i s  in t h e  h n e k h o r i c .  a  r es  d i i e

o . ' a  p e p t i d e  e o i i i a i i n n i :  2 - 1 0  n in i r .o  a e k l  r e s i d n e s .  , i n d  , 
iv s .u .i .e  s d  a  s a e e h a r i d e  u o n ia i i i j i i n  l - l t )  n i o n o s a e e l i a i i d u  
r e s i d u e s

[ 1) 1 1 1 . Ib ie  a l ' o v e  c o n i p u i m d s  o l  t h e  i i i v e n r i u n  u  h e  re i K ,  
is ( O  u a a  h e  p r c p a r e i l  l io i i i  I i i iou  I í S n  o r  I M S  t IS o  
s i i b s t i t u t a l  b v  C O Í J l l  in lliu n u o r e i i u  r l i lp  i d e p i e i e d  iii 

-RehuiUsi 7, p a g e  h ,  t l n r d  n n i .  lii*s. e e in n ' . i ; ) .  VV[¡un R, i-  
O  OI M l  . ' . :ie i v a e t a n i  w il! o u u u i  m i l i  . ' L U  i i ’h f i  

O H )  o r  P H C i - n in i i i e  i i ' l R l - N i  H  i, r e s p e c t i e d v .  (liiis o h t . i in i i i j ;  

a  p e i ’yln:isi i  e f i m p o u n d  « ' . ' i c rp in  t h e  I’ ' ( I n i o i e ' v  i s  ' i n lú x l  t e  
li le  l l u o r e a e  ni' iji i r . n .y l i  a  r e s i d i i e  ( ' ( )  í )  o.- H O  

N'H-- r e s p e e l i '  c . \ ,  a»  s k - p i e l e d  i:i Sel i -u iae  ' .  p a c e  h . m u i d l e  
< o l i i n i n  ( 7-*' .'liul 4 ' ' '  r o n -  )

[ 1 ) 1 1 2  l i l e  s ' . i m p u i n i d s  o l  l l i e  i a v e n t i . ' i i  U 'l ie ru in  K .  i '
f ' t ) a i n l i \ ( i s N I l  R. H ( H I e a n  I v  p r e p . . r c s l  l o ' i i i

I n u x - O S ' i  o r  I M S  O S u  s n b s i i i i i k ' d  b y  H O O l l  ni  th e  
l l a o r e n e  r i ñ e ,  h y  r e . i e tu ) : : 'V i t l i  11 .N  l< ( X I  O l  i . i i i s i i 'C  

a  e . ' t i p j i i i i !  i c ag e i iL  le . i; .  D t  C ' i i f ' H l .  o i  l ’y l l t ' l ’tbeii ' /Ail fia  
/ o l  l-y lo x> ' ) lr ipy 'i* r .d  id i t i o p l i o s p l i e n i i i n i  bv*i..i l l u o r o f i l i o s  
pli:.*tci.*'trie1h ' ' , l a iu i i i c i .  r e i i i o c d  o l  t h e  l l l i i  p i o i u e i i i i c  gr.*i.[ '  

u t i d u r  . l e id i e  e i i ' i d i l i o : i -  ( e . u  lr i l l ( |o i* i 'aee t ie  . i c id  o r  l l í  '1 in  
d i ' - x t n i c l .  a e i i v a l i o n o f l i i e  i r e e u a r l i o x y ]  e i o i i p  by I r i p d o s y e i i  

a n . ’ r e - i i l i o n  t d  I n e  - N l l  K ,  ( X K ' I  loriiiLsi u l l l i  l ’l t r  
O l  1 to  ó l i l a i t i  I h c  H t l  N l l  -K  H O  0 - | ’ l*(  i d e r i v a -  
l u e .

¡ I ' I 1 7 ]  r i i e  e e i ; i p ;* i . i id s  o f  l l i e  i f o e i i L u i .  « I i e i e i a  is 
C ( )  Hiid R.,  Is N l l  R  N I*  e a n  h e  p r e p . n u d  h o n i  

h i u o e - O S u  O f  r V l S - O S u  s n i s l i l i . l c d  h y  ( O O l l  iii ' .he 
l l ' . i r i re re  r i i i c  b y  r e . i e l i e n  w i i l i  11 ,N  R  - M  l-l li ' . i  u s ' - i g  a

e o i i p l m g  r e a g u n i  a n d  l e n t e v i u g  t j i e  l l i u  p r o t c u ' . i n c  c r o n p  as  
d e s e n h e d  i ' bovi* . ic ;te ln i¡ ' .  l l i e  iVcc : r - i i n o  e i i u i p  vvi ' l i  ' ' M r  
O S i i  t o  n h t r r i a  : l i c  t  v.) N l l  R -  N l l - I ' i d  í d e i ¡ v : - : i e e

[ 0 1 1 4 J  T h e  e i ' i i i p . n i i u K  o i '  ihe i u v e n h o r .  ' v l i e r e i n  R .  i-  
— ( ' O - - . in d  Ii, . i'í N i l  R -  H O  M l  e i .n  h e  p r e p . i r e \ l
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I r o m  ••inoe-< )S ii  o r  l ' M S - O S n  M ihs l : l i i l e i l  b \  H O O l l  : n
li le  l l i i o i e i i v  r i j ig , b y  i v a c i i o n  u i i i i  l l . N  R ,  H O  —N H -  
iMir i i s i . i e  a  e o . i p l i i i c  r e i . ii c ii l  í.u ) r e í r  u i . m  il ic  i B u  p r o l e e t -  
i n g  c i o i i p  a s  d e s c n b e d  a b o v e  a e l j v a t in g ,  i h e  ; i e e  e a d u 'N ' ,  I 
i’ i t n i p  w i l l ;  i X ' i ' . M I S  . 'ind r e a o i m i  o t  il ie  M I - -  R,- 

( O  \ - ! : v ü i M \ y s i R ' c i m m : d c  u s i e r  to r r n e i lw iT i i  l ' l ' O - N I  I . lo 

o l ’Uim ll ie  - H Ó  N U  K -  < O -  N l l  ¡ T O  d e i i ' . i O . e

O I I ? |  I h e  e u m p i H i i i d s  o l ' : l ; e  i i o e i r . i o i i  u l i e r e i n  K ,  is 
O  ,0 ! d l < .  i -  N l l  l ( -  N ;  l - / - ( 4 - e l l l o r o - h - / - l ’l - 0 - l .  

3 , 5  l i i e / b .  j - v l  e a i i  b e  p i e p a i e d  I r o i i i  l ' m o e  ( ) S i .  o r  K M S  
U S ',1 s i ib s i i io . ie d  h y  H O O l  1 in i h e  f ' .n t i rene  r i n f .  h v  roae  
i i o i i  vviih 1I..N k .  N l l - i l i o e  o r  I I  N  R .  ( M l l c i  o r
l l . N  R .  S - l r i i v l  i i t i i i g  i l  e o u p l i i i g  r e a g e i J  . m d  l e i i i o v i a g  
ll ie  i H o e .  iH i i  o í  Lri ivl [i i -u ree t iue  u í - n - p  a s  i l e s c i i h e d  a b o e e  

i.M i- |lo i '  l i l e  i r e e  N I  1..  f ) í  I cii S i l  r .r o in )  vv illi I.-íl I J o i h

I . '  e - i r i n / i n e .  a n d  l ' i i rTl-.ei 'reoel ii ip ; .-v N l l  '.<■ N l l ¡ 0  

o r . N ’-i4-e ;i ¡c i ro - (>-N Í  i ¡ 0  o r  b  (• i , 7 , é - i r i i r / i o - 2 - v  i l i i u '  l ' o r .n e d  
" l l l .  l ' i - O  N i : . ,  O H  <>r I ’h O  S f l  l o  o bU ii i i  l l ie  e o r i e  
s p o iu l i i i s ;  H o  K : l  R  N l ’[( ')  o r  S J - ( - - e h l o r o - h -  
N l  1[ O  o r  S  - l ’l- í  ■ - l , 3 . 5 - ; n a / u i e  v l e r i ' i i i i v e .

I'11(>1 ' l i l e  e o n j | : i i u J i .N  o l '  ; h e  i i i ' e a i i e u  n lK -rc i l)  R .  is 
l ' l j  .ir.d. IH, IS N I k v ' t h y l v i i i e  s i i e c i i i im i i l u  c a n  h e  

p i v p a a - d  I r o m  [ • 'm o c - O S i i  e r  l-M S-C ')Su  s i j h s l i l u . e d  hv 
H t l O l j  i r  I h e  ll iK ire i ie  r i : ig , h y  r e a c l i o i i  w i i h  l l . N  k , -  

e t U y l e u e - i u a l e i i u u l e  CSÍliu s 'o 'apUuy,  r e i i i . - m  ( e . g  W r ' ' - '
I l ' I H .  IR  i lo!*,*l lielliV'IaiiiiiiL'I ío l io v .cv l  h \  l e a e l i o o  o í  ilie 
n i a l c i m i d a  i i i o u - iv  w i l h  l 'l  C í - S I I  ;.l p l l  h - S  lo  ohl. ' ii ii :h c  

H o  N l l  R  - e i l i v l e n e - 5i i e e u i i n i i d o - S - l ’|- '(i  v le r iv a i iv e

_ l i l l 7 ]  T h e  p c ü v l . ' i l e d - l 'm o e . - T M S - d r . i g s  o ! ' i b e  i n v e i i l i o u  
a r e  Then p - v p . n v e  l i c a n  I h e s e  i m c n i i c d i r . t e s  h \  f i e  o n o - . s iep  

p r . v e d i i r e  i l e s e r i . a e d  iii l i x r . n i p l c  I ie rea i i . f le r .

_ l ' i  I S J  Ii y e t  a I n r l l i e r  e i u ' ' o d i i i i e . i t  o !  i t i e  i.iv c n l i o  i, k . ,  i ;
H l | .  ; a n d  R „  I '  ■■- ( H l  1 S  o r  i H I I . ' , ,  N H  ,

vv l ie re in  o  ;s  () p i  | S  p r e l ' e r a h i y  I.

0 1 1  y ]  I a e  a b o v e  e u m n o i i i K i s  <d i l i e  i n v e i i l i o n  v v l i e .v i r  R. 

I '  H I T  a n d  R,.  : s  H H -  S  o r  R,,  is  (. 'FL
R i l  c a n  b o  p r e p ' i ' o d  fvoni , ' im : c - ( i . S i i  o r  l iv iS  H/Sii s 'd i  
s ' i l . i l e d  b y  H O l  I in i b e  11iK>renc r i i iu  l i i e p i c l e d  in S c r . e m c  

p . i g e  e .  4 ' ' '  r o " .  i i i s l  e x i lu in i i ) ,  ;>y l e a e d v u i  vvilh  I’F - 'O -S !)
O I  i-'! -(i  N l i ,  h d i o v v e d  b v  r e d i i e f  or; vv illi N  ;[ IHi I , .  r e s i i e e
liv elv.

[ 1) 1 2 III ' I h e  a  h e  v e  e o m p o n a d s  o r i b e  i i iv e . i l i . ' i i  \v l ie re i i i  k .  

i s  H i p  a n d  R „  ¡ s — ( H H . N — S  vir R ,  is 
N l l  c n i i  b e  p r e p a i e d  l 'o 'n i  F n i o e - O S i  o r  i ' ' M S - O S i i  s a h -  

slil-.itcvl hv (l.  I ¡ , ;  ,-l Inl lll l l i e  i l n o i e i i e  r r .g ..  vv h e r e m  l l . d  
is I . I I. I ll o r  i i d c p i c l e d  in S c l i o n i e  'H pat ' .c  <1, 3 " '  i w .  lirsi 
c o l . r n i u .  h y  r e n c i l m i  vviiJi l - T H - N I I -  o r  I T l . h . S i l ,  a r . i s  
o h i a i i i h i v  *1 p i v y l a l e d  e o m [ io n n d .  o .  l l i e  ii ive i i l io i i  vv:.erv*in

f i e  l ’l ' l r  i i i i ' i e ly  *’■ l i l lL e d  lo  t b c  l i i o r e ü e  r i n g  I n n i e l i  a  
r e s i d u e  a s  d e p i e le c :  Ul S e . i e i i i e  7 .  p a g e  d .  m i d d l e  e o l i i m i i .  3 " ’ 
i j i \ l  4  ríi'A. ',  rC'pvC*«*i'’-'jy.

I H 2 1 |  l i l e  iH 'g y l a l e J  |- ' i ;ree, 'l ' .VlS d r u g s  o l '  l l i e  i i i ' e i i l i e a  
a r e  l l i e r  p r e p a r e d  I r o m  t h e  a b o v e  in le rLUedii iI . ' s  l 'v ü i e  
v i i ie - s le p  m o e e d n r e  d e s e n h e d  ir.  l ' v a n i p l e  5  here i r .a l ' le r .

,1 1 1 2 2 1  I n  s i i l l  a n a l l i e r  e n i b o d u i i e i n ,  I H  is  S(l_. - a i u I R , ,  
is U  . M l  OI - H I I .  -I. i l .  h .  T h e  e o u j ( U ia ; i d s
vv' ie ro i ii  IH, 1'- í )  o f  N N  e n )  Is,- p io i v i - e d  ürnfn

i n i o c  OS' .i  o r  h 'M S  O R l i  s i i b s l ¡ l i i u \ l  h y  .‘s O / ' l  rii i h e  
l l i i o r e n o  n i i f i i i l e p i c l e d  iii S e i i s ' i n e  / .  p a n e  v. f i r s l  c o h i i i i n .  ' i " '  

l o ' v  I .  b y  l e a t l i o i i  vv . i h  i ' F . ü - C U i  o r  I’l i í í - N r l  . t e s p e e t i v e l }

'1 h e  p e g v l n l e i l - 1  m o e ,T M S - v ln i . c . s  o . '  m e  a i v e n i i o n  a r e  ibe ii  
p i e p i n e d  f r o m  i b e s e  ii iie ii i iee .a iLes  hv l a e o i i e - s i e p  p r o c e d u i e  
d e > c r i h e d  ir. l A n i i i p I e  .5 l i c i e i i i n t l c f

| I ) I 2 3 |  l ' l ie e i ' i n p o i ln d . s  ' .vliercin. k „  is  H I I .  H I I  S. 

c a l i  b e  p r e p a i e d  livnii  1-u .oe-O .S ii  vir l - M N - U S n  su h sL .u iv x l  
by . S O , (  I I  ( 11 in l l i e  l l i i o r e i i e r i n y .  ( d e p i e k v l i i i  S c h e i i t e  
7 .  p n g e  c .  li rsI  e . ' l ' . i i n .i ,  2 " ' ‘ rovv) . b y  r e a c t i i n i  w i t b  i ’l ú  l - s l  1 

T i l e  p e . c . v h - i e i l - l ' m o e . T M S - d n i g s  i i f  L ie  • i i v e iU io u  a r e  itieii 
P l e p a  r e d  Irnrii  d i e s e  in i c rn ie d i . i l e . s  h v  i h e  i v v o - ' t e p  n r o e e d i i r e  

d e s e i i h e v l  i n  k v a i i i p l e s  l( i  o í  17  h e j e i i i n . i e i .

1 1 ) 1 2 4 1 I . i  y e l  s l i l l  .n x i l l i e r  e i i ih .H l in ' . e r l ,  R .  i s  i'* * ■ a n d  
k „ i s  O  o r  N !1  . I h e s e  c o a i p o i l i u l s  c a n  b e  prep .i rc' . l
f ro i i ;  h ' a i i s r - O S i i  o r  l ' M S - f ' . S i i  s n la s t i t r i e s l  b> k ' ' ' ' . !  i r  l l ie  

l i n o r e n e  r i n g  u l e p i c l e d  in S e l . e m e  7 . p a p e  d  ' i r s l  v o ln n i i i  
l i r s t  ixivvi. h y  . - eneho i .  vvilb k K i - O l l  o r  ¡ ' I X l - M I  . - e s p e e -  

l i v e . y  ' i h e  n e y y  l a u \ l d - i i i o e , ' l ' ' \ l . S . d i  n p s  o f  i h e  niv en  l i e n  . n e  
ll le ii  p i s ' p n j e . i  L 'o .u  t h e s e  u d e r i r . e d i a i c s  by i h e  o n e - s i e p  
p r o e c d j i e  d e . s o r ih e d  in  í i x a i i i p l e  5 b e i e i n a h e i

( l l l  2 ? |  . 'Vcs'orvl 'ug 10  i h e  p i -e sea t  i n v e i i l i o n ,  7 ’ i-  ,i m . n e l '  o - '  

a  d r u g  b e a r i u p  a i  l e a s l  vnie  l ' n iicl io iu il gA'Vip s c le c . e v l  t u m i  
I r e e  á i n n i o .  e .i r 'n o x y l  b y . a r . v v l ,  p b o . p l u . I c  nnd. 'v'r  i n e r e n p l o  
h i  a  i n o r e  p r e t c i r e . l  e n i h . . á i . n c n 1 o t  I b e  iLV'eiui.n:.  i b e  . I n  e

p O ' l e n l  d r i i y  o r  a  n o n - p e p l i d i e  d n i g .

[ I j l 2 h ]  In oii s '  e n i K K h i i j c i H  o f  i h e  i i i v e i i l í o n  Ib.e d r i i p  is i 

n o n  - p e p l i d  ic . l i u g  ih; il  e o t . l a i n s  a '  i e a s i  o n e  ni l i m o  e i  o i i p  , ' i id 
r h c  i n v e i l l i o n  r e ' . u e s  l o  P l l i  i n i i o e  .-md i’ h ( i  h V l S  c o n p i  

g a l e s  d ie rev i l .  K o p - p e p l i d i e  d n i g s  ' .bal a r e  n i : i e n ; ih : e  l o  .b e  
l e e l i n o l e j i v  o l  I h e  b iv e i i i K 'u  i i i e l . i d e  a i iU h io l i e  a i i i i i j o c l y e o  
s k Ivs so v l i  a s  g e i . f . i j i u s ' . n  a m l  ai iij ijK .íc r iv i n  i ' ,  nit ,!  - i j . i a i e -  
o p l . i s L c  d r i l e s  s n e i l  a s  a i i i m o l c v i i l i n : e  n e i i i .  o . i i m o n i v i e m  
a n d  d o x o m h i c i n .

[< H 2 7 ]  1.1 a  m o r e  p r e l e n ' c d  e i n h o d i m e n i  o l  li le  m v c i i l i o n
l i l e  ñ m g  v -on t ínn i j ig  a t  le ii s l o n e  .i i r . i . io  g f o i i p  i s  a  p e p l n l e  oi- 
p r o i e i n  L r o y .  i i io s i  p r e U 'a ib K '  ,i pL*' ' lale e r  ;vo.v*iii o í  Itnv . t  
n i e d m m  n i o l e e i d a r  vvciplM, i h a t  e . m  h e  u s c d  a s  ;; drilLt l.-'r 

l i umaiL  v M 'v e ie r i i ia rv  u s e

[ i l l 2 S |  T I n i s ,  l i m b e t  pi-.>v¡dev! h y  i h e  i n v e i i l i i u i  .jjv  p v v y -  
In le i '  dril;!, c o n  i l í g a l e s  P h 'd  l ' M S  Y ,iiid l’ l t i  I n i o e  A' h e i e i n  

i d e i r ' . l i e , :  hy l l i e  f o n m i i á s

i - ' )  ( ;  V  , - l - '  I -  ;  I I . . . y  V

¡ 11121)1  ' v i i e r e i i i  3 ’ i s  a  u i o i e i v  o f t i  p e p l i d e  V'i ntvi'.ei:' , vliiig. 
ll  is  .111 i n i e g e i  o í ' n i  leii«l . . n e  p r e l e r . i h l v  I o í  2 .  a n d  Y  js 

l i . l k e d  lo  l l i e  h 'M S  o i  T r i . ' v  r a d i c o l  l l i n n i g h  n i  .e . i st  o n e  
. m i  n o  j i n v i ip  In  l l i c  i i u i s i  p r e f c i r e d  i ' -n l 'xK l im en i  i h c  c o n i n -  
g i i l e  i;- ll-‘l ' ' H - l ' ' M S ) . , - y  a . l d  i h e  P l H  m o i e l v  . s  P l  ( L , , ,,,

[ Í J l 3 l ) J  i ' x n . i i p l e s  n f p e p l i d e s  n i n l  p m l e i i i . s  ' 5 '  t h . i i  e m ;  h e  
p e e > l a l e v l  a e c o n l i n y  l . i  t h e  i n v e a t i o n  m c l i u t e ,  h i i i  a r e  l U i ;  
l i - m l e d  m  i i i s i i l i n .  a n  i n l c r t c r o n  s i i c b  ; i s  i P N - i ; . ' .  , i  k b " !  

a g o i i j s i  s i i s ' h  a s  l i l e  p e p l i d e  a . i  e x e i u l m  s ' . i e l i  <i-
e v e u J i i i  3  t i i u l  e v e i i d i i ,  4  j u d  e x e i u h i  n J i t . l o i t i i v N  a n d  a g v i  
i l i ' l s .  : i ! : : : ; l  n : i ' . r i i : r e ' . i i  p e p t u l e  ( A N ' i - ’ i l i i i . U i i i i  g i j v v i l i  h o r -  
M i i í i i e  ( ,t i(  l l k .  e i y  i l i r v i p o i e l m .  I N I I ' - c i .  e a l e i l o n i n .  c o n n d . i i r o -  
p i n  r e l e n s in e .  l i o n r . o n e  ( í n i K I  I ) o r  u n  a n a  l o g u e  l l i c c i . ' '  s u e b  

a s  l e u ( i r o l i d e  a n d  í > - [ . y s ' - ( . - n k i  I. l i i r - i d . n .  g j i . e . i g o u .  a i u  a  
l i i ü T i L i e l o u . i l  i i n l i l i o d y  l i n e i r . e i  i siil' I i ;is  ,mi!i I N I  t v  m o i i o  
e i o i w i  a n i i h o . i y  i r n g i u e . i L

f l l l d  1 ] lll o n e  p r e l e i T c d  -  . i m o d i i n e a i  o l  t h e  i i iv e n l io j i .  t h e  

p e p l i d i e  druv: i s  i i i s i i l .n  auvl  il ie  i i o e n l i o i i  p i o ' i á e . s  I’ h O -
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I i i i . i e - i j i s i . I m  a n d  I ’I 'G - l - 'M S - i i i s i i l i u  C D r . i . iua les  a n d  p li ar -  
i-i -icu.iiK '.L e o r . r . ' o s . i . o j i s  a u u p r i s i u g  d i c u i  l l i r  u v a U i i e i i l  o l  
. ' i . i 'k ' Iu . '  ine ll i :; )- :  a n d  l i y p v T j i ly ce i i i ia  i - x a n i p l e s  o f  ' i i c h  

c o n m g . i l o s  I .K  ( [ ’l ' ( r , „ , , . - t ' n i o c ) , - ! i i M i l i i i .  ( I ’ii l  1-,
I m w  i .-iiv;\dé,-. ,iuvl l ' l  H . . . - , , - I ' M S - m s w ' . i u  irv)i')"i' iivc>

' 111.1 ’ I l l l  .■niiliiei p ikT cr . 'c d  e i i i b o d i u i c l l t  u l  d i c  i i i v u i l u m ,  

l : i e  d,-iig IS ai) e x a u l i n  oJ' a .i  e v c i u l i i i  a g o i i i s l

, 1) 1 .1 .1 ] í n  .1 i n o r e  p r e l e i f u c i  c m b o d i i n c r . t ,  i h e  d r i 'C  is  cx o r . -  
. . 1. 1-1  . ; l  m e  s c i i i r e i i e e  r e p i e s e n l e d  ' ly  i l  >. .'VI >. t .

d>i.141 I I C I R I T I T S D Í  S K G M I d T . W k  I M f V V l  K N' l 'K I  
1’.S S ( . ;A ¡ ’1>|YS-N1¡,

1)1.1?] I n  a . t o l l i e r  p a - l e r r e d  e i i i h . H ln u c id .  I h e  d n i c  i '  e.xen- 
- i : i  1 i . ' l ' l h e  s e v iu e u e e  iepce)>eiii .ed b y  S h R ) .  U h  N d  2 .

■ I I I K . I  I M X i l l - r i ' S n i  

I f l  W . R . N ( - ( i  l’S S í .  \ l ’ l ' i ' . S - N i ; ,

S K o M I ' ü F . W  k

| | | | 1 7 |  d i  a  A a l i . e i  ( a v i e n e . :  e i i i b o d i m e i i l ,  (Le d u i g  is  an  
.•Xeiulir.  i ia . ' i i i ' . i  J e l i i i e d  d e r c i n  .is  a  e o r . i p . ' i  i :d  ll a i l  l l li l il ies  

U le  . le liv i li e .s  .d '  e \ e n d i n - . 1  o i  e x c n . ü . l - 1 l>\ h ii iih r.g . l o  ll ie  
r e c e p l o - ; . )  a l  w h i c l i  e x c i i d i n - . l  o r  e x e n d i i i - 4  c x u r . s  iis 
, i o n . a i s  w l i i e h  iij'e l ' e n e l i a a l  , is  a i s ' . j l i n . ' im p K '  . m d  iii i l ie  
: ; v ia i : i . i ¡ ¡  o l ' . ü . i l u ' l e s  in e d i l i i : .  o r  liy n i i m i e k i i i c  l a e  e! ) . - ;  s ; , í  

e x e j id i i !  OI) m o r e . i s i n g  ii r i i i e  I lo w .  i n c r e a s i i i j i  i r i . i a r y  s o d i i i i n  
e s e r e l i o n  a i id - 'o r  d e e r e a s i i i g  i i n n ; i r \  p o f i s s i i i i i j  c . ‘i : e e n i r u -  
í u ' i i .  b y  b i n d i t i g  li’ t l i e  r e e e p lo r i . s ;  w l i c i e  cxeiKÍiii .s c a i i s c  
l l i e s o  e l l e e i s  l ' r e l e n i l ' l y .  Ih o  e x e r d i j i  n g o n i s l  i s  s o l e c l e d  Iror i;  

M e  y r o i i p  o í  in s i i l i : ' . o ln ) | i i í '  e x o n d i n  4  I r . i p m e n t s  a n d  .iiia 
l o e ;  e s  o o i i s i - l i n g  i d  e x e i i j i n  a p o m s i - '  r e p r e s e i i l t d  h v  SI Q  
0,1 N U . .1  lo S I - 'O  I I )  M . l .  1(1

f V f ' D ' . l  I a - . l  .' ] '  l I

i 'iOK . r m s i j i . s i ' . c c n ' r  .‘V . ' s ' . r ü c i - m K . N n . - . : ' ;

V ' ' í - x . t i i d : a - . l  ( 1  1 . ;

imra'i' '̂i'.nnT riKo.'vriT.va nn  ro; .vs.'Ioy *

( i -  . ' J )

l i o r ' . r i ' í - ' T . ' . i  r . a K i . i K X I l K f t v i n . i .  ; í : w r , . < ! a ; - . . :

' " / T A n a l r . - . i  i ]  M |  n r r i r n

T M F . o T r T V . n r . - r y í i H ' t i r v . a i t . F r r v i . x N i m  d i o ;

■ • • . ■ t i l . : ,  I . S i  ,i;;' i <ii.

; i - ; í . . j T í ' i . ' . ü L a r . c u í i . i A v x L f  : i ; v . ' L y . i . - : . > ,  ; 

a *, i'* v.s'.H'.U;i-'l enude
imO .11 SaiM

i S . f a ' . n .  i . i , . ; . s g u > ' i ; i . A v a : , n  ■ i v r . x u ü c  i - r i M S A P i ' : - . ' . - » . : ! . , '

¡MQ ;l. Nol.'

Lt-u 1-. :.ei'.,

(nili. I ! ’ N a : r  '

| r ; r v  n . - , ; í o

| ;  F Q  l l '  N a ;  ; |

I ' ,  II. I j I. - 4  I I .’ r  ) d o

r O . F ' O - T F T . S - i I  S X C i I . T T F X V a r . F T ' T ' r . K N  t l H  ; 

' l a d

td '.  a. , Y <.F'..n'.i. 1. ■' 1'-*;;;., 

iiOKaT.sTi'i'i,s:-;Q¡ l-r. avpm' :  ni-'i.KX-ia; .
[ a u a  : 0  N o ;  : j ]

ll l  I S j  Vi i . . r r l i i "  ll l  lili*. i.iiiVi,s,d ' i . ’iil. *Ii.' i u'or iTio i -iro-  

v i d i - '  ) '  ' ( r  r i v o o  s ' x e n d i n ' e x t - n d i n  a g e n l s i  a n d  l ' l ' ( i  h 'M S  

e x e r u l in . ' e x e i id i i i  . l O ' i i i s l  e o r i | i i g i n e s  , i a d  p h . in m i tc ' . i t i e . i l  

e o i j ip o s i l iv i i i s  ev m .p i i s i i i . c  l a e i i ;  í 'or ( i r e v e n l io i i  o l  h y i K ' j c . v -
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p c p l i d o  o r  p r o i c i i i  d n i p .  a  k  a a  i n l c p o r  o :  a l  I c a s i  ono,  
p j v l o r . i b l y  1 o r  2. lu id  Y  i '  l i a k o d  lo  d io  ' ' M S  o r  i ' au > o  n  d io ,
li o  o  . p l . .111 III.i n o  ' . loiip

1)167]  I lio  [i rosoii l  n u 'o r . l n i n  . t k n  p i o r K l o s  a  m c d i o d  lor 

I (■-' picp. iiv .l i 'Mi o l  6 c o i i p i g a l c  N vhorc in  V  is

.'I i n n i o l y  iil ri d n i n ,  i r m iv  p r o t o r n b l y  r. p o i v i d o  o r  p r o io . i i  
d r i i g .  II I.s a n  . i i lo p o r  n i  .ii l o a s :  u n o .  p r c t c r a b l y  I o r  2. rmd 
\  is  liiiisod k i  t a c  l ' i a n o  r a d i c a l  i h i o a u h  a n  aa i i iK )  lU n u p .  
w r t i f b  ( ' o in p r i s t ' s

p X l ib ' J  i  i ; i v a o lh ic ,  ,i d n i ü  Y’, o  g . a  i v p i i d c  . ‘r  p ' , t t c i n  vliiig, 
M iL: a l  Iciisl u n o  c q u i v i d c n l  o |  i ’r c o i i r s o r  dlLir i 'bU ii i ' . iua  a  
Cuii | i iy . to ( M  Al .-I ii ii '0 ),y'V: a n d

■ i l l 6 y ]  C l l  roac : i ' - .e  '.bO coiiijng.nlc ( M . \ ;  • m n c i „ - Y  vv.ili
■m í  V »1 
J  I  * s ' i  J .

■jHVilJ , 1) ,. m o s ;  p io i c T r c d  o i i i h n d in i o . i l .  i l i c  i . n o i i l i i - n  

rolnto.s l o  .1 m o t h o d  l i i:  p a ' p .n r n i i o i l  n i  n Oiinj iipaTo i ' l ' I 'w -  
' 'v i io r ' c a .  Y is  a  n i n i o l v  i>l n J r a y .  mo.-o  p r c r c r r i b 'y

a  i ' o p l i d o  Ul p i n l c h i  s in ig .  n  i s  a n  i n l o g c r  u f  i'l Ict '.sl o i i e .  
p i v l i T . i b l y  1 O '  .■). nii,’ A' ¡s- li n k isd  l o  i h o  I M S  rar-lioid ihivnip.h 

■i.' . in i ii t i '  g r n i i p .  vvhicl i o o m p n s c s :

1,111 71 j i’i)  r cao l i i ' . g  a  d n i g  Y', o  g . a  p o p í  id o  n r  p r o i o i i i  d n i g ,  
w lT 'i  a l  l o a s t  o t i o  o p u i v a l o n l  o f  M-VI h V l S  Ñ U S .  tAas 

n b U i m i i g  a  o n i i i i i g a l c  i M A l  d  M .S i„ - Y ,  a iu i

[ I I I 7 2 J  ( i i i  r o a C ' i i ig  t h o  oc'iiiiigiiTc i M . \ j  - F M . S ) , - Y  svitli
I’ . '(1 S M .  l'n is n b l a i i . i l  II.’ llio onn¡i:i ' , .  lU' i l’ l t i  l ' M S  i„ Y'

i ' 1 7 . l |  i i i  a i i n l l i c r  l u n s l  p r c l c r r c d  ci;rat>vl¡jj:ciil .  i h o  i io .o ii -  
I lo t i  lolíi' .Os To a  i i ic t i l ’Hl I ' i f  ['t'opai'TiTi.ni n ]  .t o o n j i i n a t o  
( l ’i h  i - l 'M S ' i j . - Y  wdlioh  o . ' i i i p r i s o s :

I ' I 7 J ]  u :  lo i i c ’.ii ig  M A L - h M s - N I I S  '.vjili i d i O - S U ,  diu.s 
i ' l i l  i i i i i n c  a  I nT n i ig a l c  i’t t i  i ' M S  M I S :  .m d

l ) 1 7 ? l  I . i)  r c a o l i n g  t b c  d n i c  A', c  u  ,t po'.v.ido n r  j in i t c i r l  
. . n g .  w . i i i  a l  loiisl Olio o i iL iivaloni o l  i h c  ooii jngriTo l ’l h l -  

1 .AS. N Ü S  lim.s , ,hl,i , i : ir .) .:  l i io o : . i : I r  ¡ ¡ ' I  Ü  !Y.1S,., A'

,1 ) 1 7 6 ]  I k o  P I h i - S i l  r c a g o n i  is p i v l c r a h l )  l ’IY l . , . . -S |¡ .  
iv i io ro i i i  t h o  l’ I Y í  i n o i c l y  is a  b . - .m t l i c d  r’ I h i  i n o i o ly  ni 
m . ' l o o i i l a r  u c i g l i l  lO.tlOO D a

M U 7 7 |  , ' \ s  i n c l i n o . i c t l  III The B ; i c x g r o u i i d  s c c i i o i i  h c rc i i i .

l i le  p o g y l a l i o i l  I c c l a i i d t i c  luis b c c i i  c c l c n s i v c l v  u s c d  ]';>r 
i n o . h i y i i i k  l a n k 'o i i l o s .  111 ¡ l i ii l ic i ih .i  no-tn i.ic m i d  t’n ' i o i u  
c n i t t s .  in  n n  . r ll on ip t l o  i n i p i o v o  'rori ic  o f  li s  d i ; i r a r i o n s ; : c r  
- L i d .  n.s i i i i p r o v o d  slab iÜTy i.iid - tn i a h i l i ly ,  r c d i i c o ü  im r iu i r .n -  
g c i i i c i lv .  i c d u c o d  n r v l c t i K i n s .  i c J . . o c s l  U '. t ic i lv . ic v iii cc ij

c i c a n i n o c  ' l y  The k i d i i c y s .  i m p r o t i v ,  b m a v  a i l a  n l i l y ,  r n i  

o \ i o i i d i \ l  o i i c u h ó i i . g  t i l o  ih . i s  Icrsb- .iroptiOiil d o s i a c  iioii ig  
rov |i i ir cd  1 in v c o v o r  a r .o  o ;  h i c  i n a i i i  p n ’b l c . i i s  <d p o c t ' i a l i n i i  

1- ll'.in c i i v a l c i i l  b o n d i n g  b c l U ' w ; ;  l l : c  l’ l ' l i  i i anc ' .v  a n d  ilio 
< ln i f  iTiOsI n i v n  r.-iiisos U k -  o f  '■■noloproal a o l i v i i v  a r  i l r ' i ' i n  

d o o r o a s o  r.d p l l a n i u . c n l a u - o i i i  p u io i i c y  o l  I h c  d n i u .  I n r  i b i s  
r o a s ü i i ,  poj;>!a'. .L').  i s  uscvl m u i v  , o i  li igJ i i u a l c o i . l a :  -.scigii:  
p ro ic i i i ; . ,  1 i lili . i ro  losS  1 kclv  ti '  b e  i i i a c t i v n t o d  b y  t l i c  . ' cac ' . iou  
vf . l l i  I ’F< i. hii l  i s  io s s  rre>|iieül  J n r p o p i m c s  a n d  [ovs-nU'i i .vi j-
l. jf p j ' . ' I C u n .

[ I ) ( 7 b ]  T l i e o r c l i o , i : l \ .  d o c r c a s c d  'y .o n c .n i ' . v  o l '  ' . 'c p i i t lc s  
a n d  p i - : ' l c ins  b \  p o c v l u l i n n  c a n  b e  n v e i o n i i i o  h y  l i r k i n a  ' .bo 

l ’l . t i  o lu i i i i s  ' - ia  a  c h c i i i i o a l  b u i i d  s o i s i l i ' o  lo mi ls l  a . l c  liiie 
riiid. 'nr a o i d  l i y . h 'o l y s i s .  o r o r . / v n i . n l  ic.nl Iv c l o a v r 'M o  h \  s o n  u n  

p n n c a s e s  s ir e s io r i r s c s .  O h t i n u s I } .  a n  i i i o o i i s i s l e n l  ro' .o o '  
t i v s l i n jv s i s  iv n u i u  r o a J e i  s i i c h  a : i  a p p i c a c l i  i m p r a o l i c a i  .A 
p i v i v i l i r i s i i e  c n i i i l i t i o . i  I s  l lK- iv I . ' re  Iliirl ( h e  ( lydi i l v s j s  n i  [ | i c  

¡’h . ü - o lu i i . i s  l i o i i i  : l i e  c o i m i g i i l c  l a k e  p . n o c  a l  ,i ' I o n  r a l e  ar. . ;  
in .1 l io i r .n g on iv . i s  I r s l i i r r .  uii . ' l cr I h c  s t r i t l l y  l iu in o r ' i s la i ic  pl i 

a n o  l e i i i p o r a l u r o  c t ’ü d i l i o i i s  n i '  d i o  i n a i i m i a h a u  o i r c u l a i o n  
s \  sU'ir.

] l ' 1 7 ‘) ]  i ’r o o i u u i l y .  w c  h . n e  p i e p a r c d  2 - M i í l o - ' i . i l a o i o i i \  i- 
i l i o l l u ix v o n r tn n i y l  N I l y d u o s y s m v i r . i r n i d o  ( I M S  t  ) S n ) ( I -. 'r  

s h o . io v  e t  .il . iP ds) .  ; (KXI,  S irco  i n e r  e t  ni. .  2IHU : n i l l a :  . i s  a 
r c v o ' s i i t e  p r n l e m  in n d i l i o r .  I ’r i i . e i n - l i n k e d  lóVIS i i in ic U c s  
u i ido rg i -  s ln w  T.iid s i ' a r t n n e i m s  h y s l f n i v s i s  m id c i -  •. s l i ' . - . io 'ny-  

o a l  o o n d a i o i i s  y .o ii ern li iig  ll ie  n n r i iod i l i sv i  'v iror .l  i i iol<.vnle 
I ly d r ' o iy s i s  o f  l ’M S  p m i o . i i  conjr ,p /n lo< .ii ' i ' r i  r n r r i . i l  

h u m a n  s e r in i i .  )U . i i | u e n i  s b ii ihors  . d  p H  hi..'. n r  ;i; d ic  
c i i v i i i a n n y  sys'lei ii  n i v i ' n .  l a k e s  p . a c e '•  n i .  i: I , . s i i ' . '  ~ tirs 
i .S I . r e  trie  í  Jvj.S i r .n jc iy  a.s i h c  s o a í J o j i i  in i  ihv* ' .nggs ' ' . s> ¡  
r e v e . ' s i a l c  p e g y l a l m n  t e v 'h a n l o g v  o n a h . e s  i h e  i v . í i . ’Is m - 
r a l e s  ( ' f  v n r i o i H  Pl ( i - P M . S . p r . s l e i n  eor l jiig . ' i lcs  i i ’ iic p r c -  

d i c i e d .  T h e  c  ,. lo ;  I h e  I p v d r o ly s i s  o l ' l U C s d t i e J  s i i . a l i  i i in l -  
i v i i l o s  a n d  l ’l t i  o in .h iy .a lo . '  p n i y p e p l l d o s  . in . l  p in l e i r i s  l'.i I .  
iv il li ii i  a  r e i . i l i t e l y  j i . ' i r . a c  r a n g o  n ;  b - i  I ii " h e  o.i.i .sl .m: 
l i v h r n K s i s  r a l e  l o r  M S - p r o l e i i i  e o i i i n j r a l e s  is  d i i e  lo
li le  l ' i - c l i a i i n a t i o r .  r c a e t in i i .  wliiL'h n o o i i r s  ni p o - ; r i o i i  o  n l  ' l i e  

i h i n r c i i y ]  m . ’io lv . b c i i i g  so 'iclv d cp i .au io n l  u n  i l i c  p l ’ i d ' l l i c  
‘tuv i 'O nw dhic  i>ie>t'.o.i'i. ' l l w s .  i n  c o n t r u M  ' o  ' . si 'v . ■.evtii'' . iii 

a p p n u K ' h c b  h a s e r i  o u  e i i / v i i i a l i o  . l y d r n i t l i o  b o  a :  e ieava ,e e .  
s a a i l í i r  i ’l 'C j - . ' ' M S  h v v ÍK i lv s i s  l a l o s  aiO e .x p e o lc d  i ' iniii  ai i
o i-nj ii  g a l o s ,  i ' c i i a n i l c s s  o h  Ih o  i d c n i i i v  n i '  l i i c  p m i c i . i .  p o p í  irle 
i i io ie lv  cm i iL lg a lo d  ' h s i u g  i l i e  p . e s e . i !  a p p m . i c l i  ,-::e v a n  

Iiir-lh. 'r  e n n i r r ' l  i h o  l i y d r u . y s i s  r a lo  b v  s n b s l i l r . lk 'i i i  o l  ( h e  
i l a i i r c r iy .  ii : .> ie ;y  u i i n  c l o o i r i ' i i - w i l i K Í r a u m g  . ’r  e l e c l n n i -  
i i idu c i i i j ;  g r e t i p s  liia l i n o i e a s c  >:i v ieoreaR ' . l e s p e c l n  e l v .  ll ie  
h y . l r n ' . v s i s  r. il e T h e  i i i i i u b o r  n  I ' l ’l - f  i-h’M S  oliiiir.s .ilUioliCv! m  
l i l e  on:g s .in i i l i l  aJ-vi irl leo l l l i e  r a l e  a l  w h i c i i  l l i e  a i d n e  viri.g 

Is r e l e a s e d .

[ - T l i e  su ilo i iaLev l l l i u i r c i i e  i i im e lv  iv  n o ’ i o m o .  a s  
p i ' o v u m s l y  sb iiwai  ( S b e e l i l e r  c l  . i ,  2 0 0 1 : .  I ' i g l i  r n o l c e . i l a r -  
' a e . g h i  is k iK i 'v n  it .  b e  s a l e  iii l e m i s  o i '  i t ’xioiyv u i.d  
i n i i m i i u i o e i i i o a y  ar ip  is  v, I d e lv  i i so d  Ir. i b e  foo i l .  o t 'Sir.el ic  
a n . i  p l i a n i i a e e u ' i e a l  m d i i s . r i c s  ' W o n . i ' i g  e ;  a l  . I ' I v T ;  R - i h e r l '  
o l  a i . .  2 0 0 2 1 .

| l ) l b l )  T l i i i s ,  . i ie  p r e s e n i  i r i v cn i i in i  p p v v u l e s  a  p r i c c d n r e  
Iloíviíi d e s i g i i a l e v  ' ' r e v e t s T i . e  p e 'gv ' . t iú u i i" .  Iii ' .his uevv ee.li 
oepl ii . ' i l  a p p r . ’.isdi. diril  vv.i.s ¡ i i ip ic moii lovi a c c . ' i v i i . l g  I . -  d io  
i i iv o n r i t a i  w i t h  lovv niiiU'oi il .ar  w e l g l n  po lvpeplidLV, a i l d  p iv  

l e i r . s .  l i le  l’ l t i  i n o i c i y  i s  lui l a l i . ic l io i l  d i r e c t l y  l<> li ie  d n i g .  . is 
il) iho  s i a n d a r d  p e g y h ' l i n i i  p r a e e v la i e .  b u l  r a d i o t  d i e  . ’l-.tr

^
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l o t a i l e d  l l i i i> r o r v l in e i tH : \v c a r b > j n y l  N - l i y i l n i \ y - s | i ' . ' c i u u n u l c  
e s l e í  ¡ b a l  l e a e l s  ’a í i I i  p e p l A l e  a n d  | i r a l t ' i i i  a i l i i u n  g r i n i p s  A  
lU a k ' i i r . id c  g n n i p  e  a s  a d a e l ic v l  In  t h o  f! ¡ciie iiyl L' iioxIkuio  !'■ 
e r . i h . e  o n . i p l m g  t n  s i i l l l i v i l i y i - o c i i i i a i i i i i ig  l ’ | - (  ^

i ) 2 5 n l  - F M S - N U S  m  a  e k ' . i ' . a W e  ¡ e a y v i b  c a p t i b l e  v i
l e a e l i i i e  c o v a l i M i l v  " i l h  i h e  . in i i i r a  .siiie i l i a i i i ' .  n f  p e p l i i l e s ,  

p r . ' l e i i i '  aun. . • u iu n u g ly e . - s i . l e s .  .Aeocm li i ie . In  l l i e  p i v s e i i l  
1.11 e i i l im i .  ll e i i a l i l e s  l ’ñ.<j ebaiiLS l o  b e  l i i ib e d  lo  p e p i i J e s  aii il  
p r n to i i i s  Mrniiu ,i i  a  sU’veK : iv d f n lV ' ' i . b l e  e l i e i n i e a l  h n iu l .  

l ’l - ü  1 -M S  |:e !>:iJe. ' ' | ' iv ' iein  e o i ú i g a i e s  i lu i s  f o i i n c t l  n m l e r g o  
• : | k i i i l ; ' au n i i s  l i y d r o l V ' i s  . n  a  s k i w  i r l e  ii im n  r i i i h a i i o i i  a t  pli 

H,?, A7" ( ' . .  n i l l i  a  I, , v . i i u e  n i  y - ¡ . | ± 2  li, g e i i e n i . i r . i ;  Lhe 
U)i) :.i".lilied p a r e i i i  j i u i l e e i . l e .

: l l 2 5 l |  í ' l i e i r i i e a l  l e a l i i n - s  u l  \ 1 \ 1  F N I S N I I S  ' l a l i l e  I 

s .i ii 'a i ' id r iy o '  s e v e r . i l  o l  T a c  c l i a r . i e i e r i ' a i e  to . i l i i ro s  m '  M  M  • 
I V l s - N r  I s  i n s  a  u i i l iT -  i im l  I ) M I - - s o k . n l e  e i m i p n i i i . e  M as<  
s p e e l n i i i i  a . a i l y s i s  hn:.  y i o l d e t :  a  c a l e l i l n l o j  i i u . s s  o f  ÁSi'  . Ja 
l ' h e  e . u i i p in i i i d  .i '-is.irhs ir, : h e  U V  l e g i u n  u i l l ;  a  i i iu la r  

e x t i n c i i o n  í-<vl; le:oi ' . i  o - , ?  i .UOd •.2111) i i i i i l " \ - i i r ' .  I l io 
01 r v e  sÍKiw ■; a  i r a x i a i i i n i  a t  J 'JO iiiii .  u ia Í  :i s l iu i iU ie r  ex l e : : . ; -  

i i ig  u p  l o  .’ .ll l  j . i ii .  .Al .12d iiiii ,  w b e i e  p e p l i . l e s  o r  p iu l e i i i s  
. i b ' . . r l i  • l e r l i j i l T y .  .M M  l ' M S N I I S ,  LVibor I r o e  n r  

e . ‘v al er il_ \ b , n i m l  l o  p r u ' . e iu s .  a b s o n s  •■Mlh a  m o a i r  e x l i u e -  
I i u n  c o e J h e i e n l  t I I H ) a . l  . 'O . • i i c r x i i r '  i l a b i e  I i.

11252] S u ib i l U y  o f l I i e  tv L \ l  A m e l k i u a i  m o i e l y  i n  :x)ue<,>.is 
s o l i i l i u a s .  L l  n rc lo r  t n  lo s l  l l i e  s la b i l i ' .y  o l '  l i i e  r.l .' iloil' .iuie 
liiiiel iDii  . l i  . \ L M . - I ' \ ' S - N H S  ii i  a u u e o i i '  so li i ii . i i i ' .  a; diH'er- 
e '1 p i  I ' . a i l l o s .  \ ' l  \] -I M S - N l  i s  ¡ I m V I i u ' ; , s  m c u b a t o i !  al 
n » i j r .  t e m p e . ' , i i i i r e  iji w a l e i  ( p l l  fi . ') ).  in O l l l IV M  a e o l io  ae it l  
( p l  i 4  (I) i a  (1 1 M  a l i i i s p l i a l e  l u i T e r  ( p l  i 7 4 ) ,  ,n ii |  in  <),  |  \ ¡  

N . a l l í ' l ) ,  i p i l  S ' I  .'\1 s e e e i ' a l  l i a i e  p o i n l s .  a l i q i i o i s  w e r e  

a l i n w e i :  In  ft-ael w a l i  a  s l i u | i i  e .x e e ss  n i  r e t i i i e o d  g . u i a . l i i n u e
( i i S I  i 11 I ■imi .ll pl I '  2 )  a. 'll l l l i o 0 1  m e o " . i . ' a l io n  -,ií u n r c a c t o , !
t ' S l i  evi.s d e t e r a i a i e j  w i l h  D I ' N R  ,‘ 5 . ñ ’-< l i l h iu -b ie -2 . i i i -  

a o i i i .  i  ' IbvM'r. 's ro iip im Ti,  Vio i n e r . s i i r i r p ' ' n o  . 'ibsc.r 

h a i i o e  n t  il ie  p r o j . i e o . i  y e i l o e v  eC' loroi l .‘' - l h i n - 2 - i i i l r i ' b o r . / o ' . e  
a e i d  ' I M l i  a.  4 0 . '  o r  4 1 2  iu : i.  F U i .  l  d e i i i a r s l i a l e s  :h e
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e .x id l im iL s  i .ijriil o n  i' i. lK)-|H:(X).i ¡n ( h e  W e i / i n . i n n  I n s i m u e  o l  

S e í c u e e  Í K e b o v o l ,  i s r i i e l )  a m m a l  t i ie i ' j ty .  l l i e  u i i e e  w e r e  
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PROCAPS

PODER ESPECIAL

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la ciudad de Barranquilla 
(Colombia), identificado como aparece ai pie de mi firma, quien en ei presente documento 
actúa en calidad de Representante Legal de la sociedad PROCAPS S.A. sociedad 
legaimente constituida y domiciliada en ía ciudad de Barranquilla (Colombia), por el 
p resente  docum ento  otorgo a la doctora ELIANA ISAURA MORENO BOHORQUEZ, 
abogada en ejercicio, identificada como aparece  al pie de su firma, con tarjeta 
profesional No. 83823 del C.S. de  la J., poder especial, amplio y suficiente, para 
formular oposiciones u observaciones a ia solicitud de paten te  No. 13 - 301132, titulada 
"AGONISTAS DEL RECEPTOR DE GLUCAGÓN/GLP-1 DE ACCIÓN PROLONGADA”, cuyo 
titular e s  PROLOR BIOTECH INC, Publicada en la gaceta  No. 699 del 26 de junio de 
2014,

Nuestro apoderado  queda facultado, de  m anera expresa, para realizar todo tipo de 
actos necesarios para llevar a cabo el trám ite  de la oposición, incluyendo, sin 
limitación, p reparar y presentar solicitudes, hacer  declaraciones, pagar tasas, 
contribuciones e impuestos, recabar los títulos o certificados. Asimismo quedan 
autorizados para impugnar administrativamente todo lo que fuere resuelto en el 
expediente  a que se  hace expresa referencia en el p resen te  poder, con todas las 
facultades genera les  y específicas que fuera requerido para ella.

De la misma m anera, adem ás de las facultades que le confiere la naturaleza del 
p resente  m andato , se encuentran  facultados para recibir, desistir, transigir, sustituir, y 
reasumir el p resen te  poder, incoar acciones, interponer recursos y dem ás facultades 
conferidas por la ley.

Dado y Firmado en Barranquilla (Colombia) a los 19 días del m es de Septiembre de 
2014.

PS Sfaít.

C.C N“ 16'251.923 
NIT; 890.106.527-5 
Representante Legal

, ISAURA MORENO BOHÓRQUEZ 
C.C. 51.975.664 
T.P, 83823 del C.S.J
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í i e ñ n r  DirecUn- ,

D I R U C C I Ó N  D H N U l i V A S C R l i A C l O N I i S  

S u p e r í n i c n d c u c i - a  Je. lv-»Uuí.U-ia v  C o n i c r v i o  

1¡. S. I).

R e lc i - e n c i a  : h x p c i l i c n i e  N °  H - l O i n Z

A s u n l o  : O p o s i c i ó n  a  l a  so l í c i l u t i  J e  p a l c n t e  d e  i n v e n c i ó n  l i i i i l a i l a

"AG O N ISTAS DEL RECEFTOR DE Gl.l ICAG()N/GU>-¡ 

DE  / \  C'CYt )N  PROLONí Ei DA" 

h . . i i c i i a n ( e  : O P K O  I M O l I Ó O l C S  IA ' ! ) . .

O p o s i t o r a  : P R O C A l ’S S.A.

[ ^ u b l i c a d a  c u  l a  (> a cc la  J e  la P r o p i e J a J  I m U ts i r l a l

N °  (>Ó8 d e l  27  d e  J u n i o  d e  2 0 1 4

’) o ,  h lJA N A  ISAUlEi M O R EN i) DO!¡ÓRQUEZ, a b o b a d a  e n  e j e r c i c i o ,  i d e n l i i i e a d a  

c o m o  a p a r e c e  a l  p i e  d e  s u  t i r i n a ,  c o n  i a r | e u i  p r o i e s í o n a l  N o .  8 3 8 2 1 d e l  O o n s e i o  

S u p e r i o r  d e  ía l i n l i c a U i r a ,  e n  m i  c o e a l i c i ó n  d e  a \ i o d e n \ d a  d e  la s o c i e d a d  P R O C A l S i

S .A.  e o i i l o i ' n i a d a  b a j o  las  leyes  d e  la iA ' | )ú l i l i c a  d e  O o l o i u b í a  y d o m i c i l i a d a  e n  la k' iud. id 

kie r>an-a iK|u i l la ,  ( . C o lo m b ia ,  a l e n l a m e n l e  n i a i i i l i e s l i i  c | u c  e s t a n d o  d e n t r o  d e l  t é r m i n o  kle 

lev y [ lor  o u k - n  e x p r e s a  t i c  m i  i ' e p r e s e n t a d a ,  | ) r e s e n l o  0 [ ) o s i c i ó n  a la c o n c e s i ó n  klel 

r e í r i s i r o  d< la P a t e n t e  d e  I n v í - n c i ó n  t i t u l a d a  "AG O NISTAS DEL RECEPI'OR DE 

GLUCAGÓN/GLPG D E AC C IÓ N  PROLONGADA", c u y o  v i t u l a r  O P K O  

IM(DI.(')C.' ilCS p r i ' ) , . ,  y  ¡ ) i do  a  l . b l e d  i lc-c l ara t  i u iK la r l a  e.sla o [ ) o s i c i ó n  y e n  <-onse>'uencia  

n e t i a r  (d rc' tristi'o d e  la i n i l e i u e  s o l i c i t a d a .

J. I N ' I ' P R I i S  P A R / \  A C T U A R

O o n í o r m e  a i o  dis|>uest<.r e n  e l  a r t í c u l o  4 2  d e  ía U e c i s i ó i t  4 8 o  d e  2 0 0 0  d i  ía

i - A N ,  c - s i a n d o  d e n t r o  tk-i  t é r m i n o  e s l i ¡ ) ulads> | ' o i  ía ley,  m a n i l i e s t r *  e l  l e t í i i i n u '  i n l e r e s  

d e  n u e s i r a  r e p r e s e n t a d a  | )a r a  o p o n e r s e  al  res r i s t ro  d e  ía [ j a t e n t e  d e  la r c t e r e i u ' i a .  

a l k- i u i i e i u l c '  a  q u e  la s o l i c i t u d  [ t r c l e n d i d a  n o  c u m p l e  c o n  lo s  rc-cpt isi los dispuest<. )s  e n  la 

Í<'Y c m i i o  S e  a n a l i z a r á  m á s  a d e í a i a t e  y  d < ‘ s e r  c o n c e d i d a  a l e c t a r í a  d i r e c t a i i n a i l e  ia

ésiricni n  N“ V» 104 Tol (5 7 f )2  j t  12 H  -  (i 20 50 :1 -  [x-s (571)0  12 10 79
IVIua11 nc 'g k»c i i íA j(  1 f iTnuiivoo l<>iw • w w w  o (>l i u n i m o c  coi ii 

l^vi^otí Colo in l' i ía



cu i iUTc i i l l i z i u ' i ón  d o  a l g u n o s  i ' i ' c í duo to s  d e  m i  r c p i e s e n l a d a ,  i p i e  c o n i i o i i e i i ,  > n  

p a n i c v i l a r  A G O N / S ' I A S  D E L  R E C E P T O R  D E  C ¡ á 1 C A C ( . ) N / 0 ¡ . P - ¡  Po i  lo l a m o ,  

s o l i c i t o  r e s p e t u o s a m e n t e  a e s e  n e s [ ) a c í i o  s e  si iMi t e n e r  e n  c t i e n f a  la p r e s e n t e  o p o s i c i ó n  

t l c n t r o  d í ' l  i r á i i i í f e  a d n i i n i s t r a t i e c )  q u e  s e  s u r t e  e n  e s t a  S t i p e t i n l e n d e n c i a .

2. l U N D A M H N  P O S  D H I I j i C l l O S

2 . 1 .  ixi sr t l ik' iUul ki í i jeto d e  la i n ' e s e n t e  I n e  p r e s e i t l a d a  e l  2 ?  d e  d i c i emÍM'e  d e  2 0 1  >, 

i c ' i e i n d i c a n d o  p i i o r i d a d  b a j o  las s o l i c i t u d e s  l ' S 2 0 1  K ) ] 4 P 2 4 4 8 P  d e l  201  i-Oo-Od,  v, 

I ' S 2 0 1 2 6  16 2 4  4 8 9 P  d e l  2 0  1 2 - 0 4 - 1 ty y l i te  p u l i l i c a d a  e n  t J o l o n i b l a ,  e n  la í  i a ce t . i  d e  

la P n i f i i e d a i l  I n d u s t r i a l  N ' ’ 6 6 8  d e l  2 7  d e  J u n i o  d e  2 0 1 4 .  c u y a  pu ir l íCaOk in  

i n U ' í u d c i o i v a l  c o v i e s p o m U -  a  la W 4 4 2 0 1 2 U S 7 2 S  l d e l  2 0 1 2 - 1 2 - 0 6 .

2 2 d u  s i a l i c i t ud  c o l o m b i a n a  13 - 3 0 1 1 3 2  o b j e f o  l i e  ia p r e s m u e  o p o s i c i ó n  s e  l e l i e i e  a 

a y i u i i s t a s  d e l  reCi.-¡)tui- d e  t ; l u c a e ó n / 0 1 . P - 1 pe<r i lado y p e g i l a d o  i n v e r s o  i . |ue i n c l u v e  

c o m p o s i c i o n e s  t a r m a c é u i i c a s  q u e  los  c o m ; m : n i l e n  y m é t o d o s  | i a r a  s u  u so .

2 3 l ' .n i ' i ' i im-ra i n s t a n c i a ,  si- d e b e  a d v e r t i r  i p t e  l a s  re i \ ' i f id i cac i c>nes  s e  r e f i e r e n  t a m b ¡ i - n  a 

m é t o i l o s  l i e  t r a t a m i e n t o  y n o  s ó l o  a  la c o m p o s i c i ó n  ¡ a r n t a c o l ó g i c a  o  a  u n  l u é u x l o  

d e  l a b r i c a c i ó n  m e i i i a n t e  hi c u a l  s e  o b t e n g a  u n  p r o d u c t o  t a n g i b l e  y s e g ú n  la 

l e g i s l a c i ó n ,  i l e c i s i ó n  4 8 6  d e  la C l o n u i n i d a d  A n d i n a  d e  N a c i c m e ? ,  A r t i c u l o  14.- " I .o x  

Pntisc.s Micriibm.s u lmsími i i  / j í í íoKi ' í  / x n u  lu.s riircHCioiíCí, scíIH fie líioriK.-id o de 

pnícedt i i i teafo l o s  u s o s  n o  e s t á n  c o n t e m ¡ ) l a d o s  c o m o  p i i i e n l a b l e s ;  y,  A r t i c u k )

2 0 . -  ‘‘jVa .setíin ¡xiieiiíí/kíe.s í . . . )  i¡> lo s  n io lo d o s  tempéit f ica ' i  o  < ¡ianh ,í^u< is  ¡ > ü m  el í r í K u m t e i i f i )  

I k u i í í I i i i )  o  mmtu j i ,  (i,u eoiiio ¡os m ó i o d a s  tic  r/uigiuisíici) upluvtíío.s u  lo s s o io s  I i i í c k i i i d s  e u 

mnriKtle.s' ' . S o l o  s e r á n  p a t e n t a b l e s  i o s  ¡ i i o d u c t o s  o  ( i r o c e d i m i e n i o s  i k i r  l o  t a n l t '  a  l u :  

d e  la n o r m a ,  d i c h a  m a t e r i a  r e f e r e n t e  méiod<>s  d e  t r a t a m i e n t o  l u )  Ser í a  p a t e n i a b l e .

2  4 . l’o r  o t r o  l a d o ,  e s  d e  r e s a l l a r  «.pie e n  m a t e r i a  d i  u n i d a i l  d e  i n v e n c i ó n ,  l;i p r e s e n t í -  

c o m [ ) r e n i ! e  \ - a r i o s  g r u p o s  i l e  i n w n c i o r i e s  q u e  n o  c o n f o r m a n  u n a  vínica u n i i k u l  

i n v e n t i v a ,  c o n t r a r i o  a l o  q u e  di^-ta l'ri N ' o i m a .  l i s t o  es:

A m p o  !■ R e n ’i n d i c a c i o n ( - s  1-6; C io rn p c t s i e i ó n  kjtie c o n s i s t e  e n  o x i n l o m o d u l i n a ,  

u n  i ' o U m e r o  d e  p o l i e t i l e n g l i c o l  U d X 3  i i o l i m e r o ) ,  y  9  l l u o r e t i i l m e l o x i c a r b o n i l o  

( l ' i n o c )  o  2 - s u l l i v 9 - í l u o i ' e r i i l m e i o x i c a r b o n i l o  (b 'MS) .

C ' r u p o  JI: R e i \ - i i u l i c a c i o m - s  7 -H . '  k b ' l o d o  p a r a  p r o k ' i i g a r  ¡a v i d a  m e d i a  

b i o l ó g i c a  d e  o x i n l o m o d u l i n a  q u e  c o n s i s t e  e n  la eta[>a d e  c o n j u g a c i ó n  d e  la

( g i r r c - e i  I t  N "  1 l ‘) -05 ,  O f  1 0 4  l ' c t  Ó 7  I i  2 I ') t 2 1 -  O 2 0 . 5 0  21 - h i x  ( 5 7 1 ) c  t 2  1 9  7 9

iHA’Oi'iosC’^ í p í i j u u i u  c o  4*om  ̂ «3j)TÍiiiunvkO c o i n

H o c o TnÍ (  x i lo t i iK ia
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o x i i u o n i c x i i i l i n a ,  u n  ¡x i l í inf - ro  d i  p o l i o l i k - n g l i c o i  ( l ’ k ( i  | ) o l í n u - ro )  v A  

! !  aoi - ( . ' uyluuHl\oxyvavlx->nyl  O n u o i d  o  Z-^ultO-ó- l l u o n ' - i i i l n u ' - l o x i c a r l i o n i l o  U ' M S )  

e n  u n a  r e l a c i ó n  m o l a r  d e  a p r o x i n u i d a i u e i i l i '  I: 1: 0 , 5  a I: 1: 3.5.

( i r ' upo  III:  R e i v i í u l i c a c i o n e s  12-16 :  P r o c e i J i m i e n l o  d e  i i u l u e c i ó n  i l e  l o i e r a i u - i a  a 

la g l u c o s a ,  c o n t r o l  d e  la g l i t c e n n a ,  t-r t a n t o  e n  u n  s u j e t o  e n  ne c e s i i l a i l  i l el  

l u i s t n o ,  q u e  c o m p r e i K l e  la e t a [ )a  di-  a d m i n i s t r a r  a i l i c i i o  s u j e t o  u n a  c a n t i d a d  

e l i c a ;  d e  la c o n i | ) o s i t i ó n  d e  l a  r i ' j \ ' i n d i c a c i ó n  l y u n  p r o d u c t o  t a n n a c é u l i c o  

ac i  | ) t al ) le  p o r i a i l o r ,

t 3 | ' u p o  IV': R e i e i m l i c a c i o n e s  I 7-2ó: M é r o d o  [ lara  m e j o r a r  e l  i i rea b a j o  la cu ¡ \ ' a  

( . ' \ l  C )  d e  o x i n l o m o d u l i n a  q i i e  i n c l u y e  u n  m é t o d o  d e  r e d u c i r  la ( r e c i i e n c i a  d e  

d o s i t i c a c i ó n  d e  o x i n l o m i i d u l i n a ,  t | u e  c o n s i s t e  e n  la et .q>a d e  c o n j u g a d o  d e  u n  

p o l í m e r o  i l e  p o l i e l i l e n g l i c o l  ( R l R i  [ x d i m e ro ' )  a  la a m i n o  t e r m i n a l  d e  d i c b o  

o x i n l o m o d u l i n a  a  t r a \ v s  ck 6  i l u o r e n i l m e f o x i c a r l . x m i l o  ( l ü n o c )  o  2- sul to -9 -  

t l u o r e n i I m e t o x i c a i R o n i l o  (b’MS) .

( . i | ' U | ) o s  V': R e i v i n d i c a c i o n e s  2 7 - 3 1 :  M é r o d o  | )a r a  r e d u c i r  la i n g e s t a  d e  

a l i m e n t o s ,  r e d u c i i  e l  ¡ t eso  c o i ' p o r a l ,  o  a m b a s  e n  u n  s u j e t o ,  i p i e  c o m p r e n d e  la 

e t a [ \ i  d e  . i d m i n i s t i a r  o x i n t o m o d u l i n a  c o n j u g a i l o  c o n  [ x d i n i e r o  l ie  

p o l i e l i l e n g l i c o l  ( i ’ l4, ' '  ¡ j o l i m e r o )  a t r a v é s  d e  u n  e n l a r a d o r  lle.xtl 'k-,  e n  i l o n d e  

d i c b o  l l i ' x i b l e s  e i i l a x i d o r  e s  9 - t l u o r c n i l m e l o x i c a r b o n i l o  ( F m o c )  o  2-sul lO-9- 

I l u o i e n i l m e t o x i c a r b o n i k i  ( l 'MS) .

C i r u p o  V'l: R e i v i n d i c a c i o n e s  32-39:  M é i o i l o  ¡rara a u n u n t a r  la s e n s i b i l i i l a d  a la 

i n s u l i n a  e n  u n  s u j e t o ,  q u e  c o m ¡ ) r e n d e  la e i a | ) a  d e  a d m i n i s t r a r  al su j e t e '  u n a  

c a n t i d a d  e l i c a :  d e  u n a  c o m j ' o s i c i ó n  q u e  c o m p r e n d e  o x i n t o m o i i u l i n a  Ckinjugado 

c o n  p o l í m e r o  d e  p o l i e l i l e n g l i c o l  (P1R3,  ( l o l i m e r o ) .

Mis i n v e n c i o t K ' S  i j u e  l i gu i -an  c o m o  lo s  Ca ru j j o s  J a V' l  n o  s e  r i - l iere/ !  a  u n  ú n i c o  

C o n c e p t o  i n v e n t i v o  g e n e r a l  c o n t o r m e  la N ' o r m a ,  D e c i s i ó n  48( )  l i e  la A . ' W ' ,  a r t i c u l o  

25;  “ l .u .soliiitigi íic /xi/Cílíc -lálo ¡-Hulni (Uíiiprcíidci in i t i  mvcn ru i i i  o ini ^riíjx) de 

tm'ciíCio/iiu ivíiti'iíiiwdít.'i cí i í tc si , de  n u m c u i  í/ííc coi i /om/eu un  loui'i» concepifi  iiivciiíH’íi". 

I ' . s tos g r u p o s  i n v e n t i v o s  c a r e c e n  d e  la s  m i s m a s  o  c o r r e s p o m U c u t e s  c a r a c t e v i s t i c a s  

t é c n i c a s  e s ( ) e c i a l e s  p a r a  c o n s i d e r a r s e  c o m o  u n  ú n i c o  c o n c e p t o  i n v e n t i v o .  P o i  t a n t o  

iK> se  . i j u s t a n  a  l o  cp i e  d i c t a  la N o r m a  e n  C o l o m b i a .

2 . 5 . . ' \ h i ' r a  b i e n ,  r o n  ba.se e n  e l  . i r ü c u l o  i 4  i l e  la D e c i . s i ó n  4 8 ü  d e  la C . A N  con . sag ra  lo 

s i g u i e n t e .  " I .o s  ¡niLsos í i i M i i i n o s  fi lcTgínuii /Jít íealci / x m i  l a s  n v i 'o ih ' io a cs .  .scdii de /nodiaui)  e 

¡)HHvduiui'ti(B, cu todas ia.s ona)>os de D  IiViidId^íu, .‘lUanDe  q u e  .semi iiuin'u.s, tea.üu;! iiieel

i ’:i n iT ; i  I '  N -  1 19 -95 ,  O I  1 0 4  I e l  ( 5 7 1 i  2 [ t  i 2 1 3 -  O 2 0  5 0  21 -  [ : , x  ( 5 7 1 ) a  12  I »  7 9  

l ’. 'i i i a i l  u c * ¿ o é to 4 C .A 3 |)ü m u iU '< 'o  c o i i i  • w 'wt.v o j j U i m t i n  c o  c o in  

U ogOlÁ  Ca ' I o TívUva
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iiH’i'iifii'O y  .soni <ií.s>ef)nWe.s de íí/>d.'((eu)ii ¡iidu.slriíií". A s í  las  c o s a s ,  l as  i n v e n c i o n e s  

o l i j e i o  ele p a i e n i e  d e b e n  s e r  m i e v a s  y t e n e r  n i v e l  i n \ ' e n i i v o .  b i e n ,  ¡ x i es  a n t e s  d e  la 

l e d r a  d e  p r i o r i d a d  d e  e s t a  so l i c i U i d  s e  e n c u e n t r a n  l o s  s i g u i e n t e s  d o c u m e n t o s  q u e  

a í e c t a  la p a l e n l a b i l i i l a d  d e  la p r e s t  n i e  so l i c i i u t l :

® l ) i : U 8 2 0 1 0 1 4 4 6 1 7  p u b l i c a d a  e l  10 d e  o c t u b r e  d e  2 0  10.

® D 2 :  U S 2 0 0 6 0 17 1 6 2 0  ¡ m b l i c a d a  e l  3 d e  a g o s t o  d e  2 0 0 6 .

2 .6 . .A b o r a  b i e n ,  e l  t l o c u m e n t o  D i ,  s e  r e l í e t e  e n  e l  párral t -)  [OOOlJ a t l e r i v a t l o s  t ic

o . x í n i o m o d u l i n a ,  s u  s i t i l e s i s  y  s u  u s o  p a r a  e l  t r a t a m i e n t o  d e  t r a s t o r n é i s  m e t a b t ' i l i c o s  

c o m o  la t l i a b e t e s  y  ia o b e s i t l a d .  P a r t i c u l a r m e n t e ,  e n  e l  p á r r a t o  ( 0 0 7 1 j est . i  

a n t e r i o r i d a d  O I  s e  r e i t e r e  a d t - r i v a d o s  d e  OX.Nd m t x b í i c a d o s .  S e g ú n  s e  i n l o r m a ,  L ' s  

v l e r i v a d o s  d e  O X M  s t i n  d e s a v v o U a d o s  ]>oi ?b7 .3 i l ; i c i ón  o  c o n i u g a c i t ' m  a  o l n i s  r e s t o s  ii 

I M o i e í n a s  ¡ l o r t a d o i a s  p a r a  t i i e j o r a r  la e s U ib i l i t l a d  y la l a r m a c o c i n é f i c a  y / o  m e t l i a n t e  

la i n e o i p o r a c i ó n  d e  s u s t i t u c i o n e s  t l e  r e s i d u o s  i l e  a m i n o á c i t l o s  ¡>ara h a c e r  tpiC' los  

p é p i i d o s  r e s i s t e n t t ' s  a  la c sc i s i ó t i  O P - I V .  A d e m á s ,  s i ' g ú n  D I ,  l o s  d e r i v a r l o s  t l e  (  VXM 

e s l ab i l i r a v l a s  n o  e x h i b e n  a c t i v i d a d  . i g o n i s t a  i l e l  r e c e p t o r  t le  gluct igt ' ni  y  ; le  e s e  n u u l t '  

pvKx len  o i i e c e v  c i e rUi s  venUryas  e n  e l  i v a t a m i e n t o  d e  la b i p e r g l u c e m i a  y la t t b e s u l a d  

<m io s  s u j e t o s  d i a b é t i c o s  o  p r e t l ¡ a b é t i c o s ,  b u  e l  [>árralt> | 0  i 27] ,  P  I C t> n t e m p la  e l  u s o  

t l e  t l e i ' i v a d os  p o l i m é r i c o s  n i u l t i - l u n c í o n a l e s ,  c o m o  se  c j m n p l i l i c a  ()or l o s  d e r i v a d o s  

t l e  P I A '  b i l u n c i o n a l  N - m a l e i m i d i l o  y  m u l t i - a i m .  l ' n a  a m | i l i a  va r i e t l a t l  d e  ( P I A '6  

e s p e c i e s  d e  g l i c o l  [ t o l i e l i l e n o  p u e d e  s e r  t t t i l i z a d o  s t ' g ú n  O  1, ¡>ara la P b C h l a c i é i n  t l e  

l o s  n t i e v o s  d e r i v a d o s  d e  k í X M .  I g u a l m e n t e  se- a t i r m a  q t \ e  sv i sVancva lmen to  c u a k j u i e v  

rc-act ivo t l e  P I A í  a d e c u a t b )  ¡ r u e d e  s e r  u t i l i z a d o  p e r o  n o  se l i m i t a n  a las  t ¡ u e  e s t é n  

d i s [ ) o n i b l e s  ¡ lara  la ven l t i .  0 1  t a m b i é n  d e í i n t '  t p i e  lo s  r e a c t i v o s  d e  PbA3 s e  ¡ i r e l i e r e n  

a  m e n t t d t )  t‘i> t l i v e r s a s  r ea  l i z a c i o ne s :  m i i l l i - .A rm P I A . /  m P I A ' j Í M ' \ I . ) 2 ,

m P t ' .C ’ 2 íM,AI . ) ,  Cira bp. l l era  d e  lo s  S I  ' N 13121011 1' P l  A  ' a c t i v a d o  ( i n c l u y e  lul t r  p e t o  n o  

l l t n í l a t l o  a carb t r . x i l o-P l / . ' r  , p -NP-PHCd ,  ’l r e s y l - P E C ' , P1A3 a l d e h i d e r ,  a ce t a l -P b é ' t ,  

a m i i u r - P l  A i, !’E C ’- t io l |  m a l e m i i t l o ' P l A ' i ,  l i i d r o x i l t r - P l l O - a m i n a ,  a m i n o - P l A 3 - 0 0 0 1 1 ,  

l i i t i r t iN i l t v P l A d ' a l t l eb id t i ,  a n b í d i i d o  c a r b i r x i l i c o  d e  t i ¡ ro P l A 3 ,  P b C '  ! u nc i t> n a l i : a i l t v  

ios tk. ' l i ¡ ) ido)  y t i t r o s  P1A3 r e a c t i v o s  s i m i l a r e s  y / o  a d e c u a d o s  c t u n o  s c l e c c i o n a t i o s  

. A t l i c í o n a l m t ' n t e ,  e n  e l  ¡ ' a r r a l o  l ( ' ' ] 28 j  D I  a g r e g a  t j u e  los  ¡ ) é ¡ i I i dos  d e r i v a d o s  O X M  

t a m b i é n  [ m e t l e n  c o n t e t t e r  d o s  r e s to s  t l e  P ld .3 q u e  ¡‘St t tn  u n i d o s  c o v a l e n t e m e n t e  a 

I r . ivés d e  u n  c a r b a m a l o  o  rtn e n l a c e  a m i d a  a  u n  r<-sto e s j j a c i a d o r ,  e n  el  c [ue  e l  res t t r

t : , e i f r : i  1 ) N "  1 19-95 . (X ' 10-( 1 .-! (5 ?  1 ) :  M  1 2 1 1  -  o ; 0  5 0  21 -  l-:.x ( 5 7 I ) ( í 12 1 9  7 ‘>

c A n n  •  ’a v .w  o p i i m u n v c o  a > i n  
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S I

e s ¡ ) a c i a d o r  e s t á  u n i d o  c o v a l e n t e i i H ' n l e  a l  e n l a z a d o i  t l e  a n i i t i a  t e r c i a r i a  d e l  i i t ' p t i do .  

O a t l a  u n o  d e  los  t í o s  r e s t o s  t l e  P E (3  u s a d t i s  e n  t a l e s  l o r i n a s  t l e  r e a l i z a c i ó n  t l e  1)1 

¡Hic t ie  s e t  Uiveal  y p t u - d e  s e t  u i t i d a s  e n t r e  si  e n  t a i  s o l o  p u n t o  d e  u i u ó n .  D i  t l t - l i ne  

c a d a  r e s t o  t l e  PJ ' .O t p i e  t i e n e  u n  p e s o  n i o i e c u l a r  t l e  a | ) r o x i n i a d a i n e n l e  lO 

k i l o t i a l l o n s  ( l O K )  a a [ i r o \ i i n a d a i n e n t e  ó O K .  Cladt i  u n o  t le  l o s  d o s  r e s t o s  t l e  P I A '  

[ ' i i e t l e  t e n o r  u n  pest> m o l t ' c u i a r  t le  a | i i o x i i i i a t l a i n e n l e  2 0 K  a a p r o x i i n a t l a i n e n t e  4 0 K .  

l  n  ex ( ) e r l0 e n  la t t ' c n i e a  s e r á  c a p a ;  t l e  s e l e c c i o n a r  e l  t a m a ñ o  t lel  p o l i m e r t *  t i e s e a t i o  

b a s á n t l t r s e  e n  c o n s i d e r a c i o n e s  ta l es  c o m o  la t ] o s i i i cad t .Sn  t i e s e a d a ;  t i e m p t )  t l e  

f i r e u l a c i ó n ^  r t ' s i s t e n c i a  a  la p ro t e o l i s i s ;  e l e c t o s ,  si lets l iay,  s o b r e  la a c t i v i d a d  

b i o l ó g i c a ;  l a c i l í t l a t l  t l e  i n a n c ) o ;  g r a d o  o  l al ta  d e  a n t i g e n i c i d a t l  y o t i o s  e l e c t o s  t l e  la 

P l ' .O  c o n o c i t l a  e n  u n  p e p t i t l o  t e r a p é u t i c o .

2 . 7 - I d  d o c i i m e n t t )  D 2 ,  i l e l i n e  u n a  c t impe r s i c i t r n  t p i e  c o n s i s t e  e n  u n a  p c tU e in a ,  u n  

¡ ' o l i m e r o  t l e  ( r o l i e t i l e n g l i c o l  (PPA' '  p o l i m e r t i )  y  9  í l u o r e n i l m e t t r x i c a r b o n i l o  ( I m u ' c )  o

2 - s u l l t v 9 ' n i t o r e n i l m e l t ) X Í c a r b t ) n i l o  ( P M S ) ,  e n  e l  t j u e  t l i c h a  t ' o m [ ) o s i c i ó n  s e  l o g r a  

m e t l i a n t t '  la c o n j t i g a c i é m  d t  u n  ¡ ' o l i m e r t )  d e  p o l i e i i l c n g i i c t i l  ( | í i> l i i ne ro  t l e  P IA  i) al  

t ' X t r e m o  a m i n o  t e r m i n a l  t le  la [ n ' o l e in a  a  iravé-s t ic  u n  ¡ 'nlazatK))- l l e x ib l e ,  tal  t ' o i i u '  ‘•*- 

l l u o r e n i l m e l o x i c a r b o n i l o  ( F m o c )  c> 2 ' S u l l O ' 9 ' l l u o t e n i l m e t t ) x i c a r b e ) n i l t i  (l'’M S ) .  i n  

l á r m a c o s  ¡ l eg i l ad os ,  c-1 r e s t o  d e  P lAA y e l  r t ' s i d u o  d e  la t i r taga n o  s o n  v i n c u l a d a s  

d i r e c t a m e n t e  i - tUre  si ,  s i n o  m á s  b i e n  a m b o s  r e s i t l t i o s  e s t á n  v i n c u l a t l o s  a t l i t e r v n t e s  

p o s i c t o n e s  d e  ía e s t r u c t u r a  P'mc'C o  l ' M S  t j u e  c s  a l t a m e n t e  s e n s i b l e  a  b a s e s  v es 

c-x tvaíble  c t \  c o n d i c i o i v e s  U s i o ló g i ca s .  I g m a l m e n l e  s e  t l e l i n e  e n  D I ,  q u e  l o s  i á r m a c o s  

s t ' i i  [ i r e l e r i l a l e m e n l e  l á r m a c o s  t p i e  c o n t i e n e n  u t i  g rup t>  a m i n t r ,  l o  m á s

p r e t e i ' i b l e m e n t e  ¡ r é p t i d o s  y ¡> io t e i n a s  t le  b a j o  o  m e t l i o  ¡ 'Cso e n  e l  ¡ r á r r a lo  [OOon] pt>r 

l o  t . |ue el  re s t t i  d e  PF .O  y el r e s i t l t i o  d e  d r o g a s  n o  e s t á n  l i g a d o s  d i r e c t a m e n t e  e n t r e  si,  

c t n n o  e n  l o s  ¡ i r o c e d i m i e t t i o s  d e  pegi lacié>n e s l á n t l a r ,  s i n o  t ¡ u c  a m b o s  l e s i d u o s  esl . 'm 

v i n c u l a d o s  a t l i t e r e n t e s  p o s i c i o n e s  d e  u n a  e s t r u c t u r a  t j u e  s o n  m u y  s e n s i b l e s  a b a s e s  

y e s  e x t r a i b l e  e n  c o n d i c i o n e s  l i s i ol t bgicas  s e g ú n  l o?  [ ) á t r a l o s  1 0 35 6 ]  [0 3(301. A s i ,

b a s á n d o s e  e n  ¡os  r e n d i m i e n t o s  d e  s e c u c n c i a c i é m ,  e l  g r u p o  P l : O . s u b . 4 0 - I - ' M S  e s t á  

a s o c i a d o  j r r i n c i p a l m e n i e  a la a l i a  \ - u . r m i n a i  . . i l p b a . - a m i n o  g r u p o  t l e  P Y Y . s u b  5'3(v

2 . 8 . .Asi las  t ' t ' sas ,  u n  ex¡>e r to  e n  la t é c n i c a  e n c o n i r a r i a  t j u e  e s  o b v i o  e l  u s t j  J e  t l i c h o  

e n l a : a d f > r  llf-xil>íe l ' M S  t '  b’m o c  [rara i i m d i l i e a r  t d  c o n j u g a d c t  d e  P I A '

t ' x i n l o m o d u l i n . i  t i i v u l g t i d o  e n  | ) 1  d e  r n o t l o  t j u t  l a s  p r í nc i j r a l i ' s  d e l i c i e n c i a s  d e  la 

t t t ' n o l o g í a  t le  p r o t e í n a s  d e  | ) e g i l a c i ó n ,  p r i n c i p a l m e n t e  la p é r d i d a  t l e  p t ' t e n c i a s

b io l tSg icas  V i a r m a c o l t é g i c a s  e n  l o s  c o n j u g a d o s  d e  P I A '  i n  v ivo ,  | > u e d e n  sel

Ú ;i.r fn i U N "  119-95, OI t 0 4 ' l o l  tST 1) 2 1') 12 11 -  ;n  50 21 -  P .x  [5 7 1 )0  12 79
E-iUiiil  lU ' ío c iy jK ^ X A p t i i i iu m v o  iAHiJ '  vsA ' . 'w 'opn im iu i 'C ii  c o n i  
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si ilH-Tiido?,  (.X'ino s e  t i e s e r i b e  p t ' i  0 2  ( p á r r a l o  ¡001  5j)  y l l e g a r  a si  d e  m a n e i a  t í b e i a  al 

o b j e t o  d e  ia [M'esente  s o l i c i t u d ,  p o i  l o  t a n t o ,  esl<'  d o c i i i n e n l t '  ob j e t c i  t l e  k' ipcisicit' in a 

ia l u :  d e l  d t x - i i n u ' n l o  D  1 c a r e c e  t ' v i < l e n t e i u e n t e  t l e  A i d ' l ' R . A  I N V ' b N ' l  IV'A

2 .P  b u  c o n s e c u e n c i a  y d e  a c u e r d o  a  l o  t l t>scri t t '  a n r e r i o r n i e n t e ,  s e  d e r i v a  t | u e  la sei l ic i tut i  

c o l o i n b i a i r a  l i  - 3 0 1  l i Z  n o  ¡ m e t l e  p r e u - n d e v  vsn t u t r n o p o l i o  p o r  p a t e n t e  t o t l a  v e ;  

t | i i e  It '  t | u e  [ ' f e t e i i t l e  n o  c u i n ¡ i l e  c o n  d o s  t l e  lt;s t r e s  r e t | u i s i l t ' S  n e c e s a r i o s  p a r a  su  

[)rc)tc-ccit'>n.

2 . 1 0 .  Q u e  p o r  c o n s i g u i t ' u l e ,  r e s [ ' e c i o  a la s t d i c i t u t l  p r e i e u t l i t l a  s e  t i e n e  ( |ue :

2 . 8 . 1  C A R b N C l A  D b  A b 'L ’U R A  I N V b N ' P l V A . S e g ú n  l a  D e c i s i ó n  4 « ó  d e  l a

D k n m i n i d a d  . A n d i i t a  t k  K a c t c m e s ,  . 'Xvviculo ! 8 .- ‘' S e  coas i í i o ín í i  pt ic i n i u  

idi 'OK'iái) n o t e  Nii'cl i i n’ciiiH‘0, s i  /'(Híi u n a  /vr.soiru dcí o/ icte ■iienitítíiaciife ivi.suí/u 

ca  la  n i ü h ' H a  U 'i ' iu i 'a  conc-spoiit/icaít ' ,  c.su aivciicit in iin l i u h u - s o  n ' s u l f í i d o  n h y u i  lU so  

iiidnc-sc í / cna ud o  tic iiidíicríi 11x40,iic 4,4 ,gí í ido 4c ¡a ícc incu. "  .A la i e c l i a  d e  

[ i i i o r i d a d ,  2 t l e  j u n i o  d e  201  1, a  p a r i i t  d e l  t l t r c u i ne i U t )  D  I , u n  e x p t  r l t '  e n  la 

m a t e r i a  p u e t l e  l l eg a r  d e  t n a n e r a  (‘v i t l e n t e  a l  us t r  t l e  d i c h o  en l aza k l t i r  t l cx ib l e  

l ' M S  o  b m o c  p a r a  r n o t l i t i c a r  e l  t m n j t i g a d o  t l e  Pb(,3 o . x i n t o m o t l u l i n a  d e  

m o d c ,  t j t i e  las p r i n c i p a l c - s  t i e i i c i e n c i a s  d e  la t e c n o k r g i a  d e  p r t M e i n a s  t k  

p e g i l a c i ó n .  i i r i n c i p a l m e n l e  la [x' -rdlt la t l e  p o t e n c i a s  b iok rg t t - a s  y 

l a i m n c o k ' g i c a s  e n  krs  c o r i j u g a t i o s  t l e  PbC.' '  i n  v i vo ,  coint ' )  s e  t i e s c r i b e  |>t'r D 2  

( [ l á r r a í o  1 0 0 15 ) )  y l l e g a r  a u n a  c o m p o s i c i ó n  t i u e  t \ >ns i s t t  t n  

o x i n t o m o t l u i i n a ,  u n  p o l l i n e r t t  t le p o l i e l i l e i r g l i c o l  tPl.lCi p o l i i m a o )  y 9 

t l u o r e n i l m e t ü x i c a r b t m i l o  (D i i t r c )  t> 2 ' S u l k v 9 . t l u o r e n i l m e t t ' x i c a t b o i u k '  

( l ' M S ) ,  s o b r e  l o  c u a l  b u s c a  p r o t e c c i ó n  e n  e l  c a p i t u l o  r e i v i n t l i c a t o r i o .

2 . 8 . 2  C A R b N C l A  D b  A P l d C A C K V N  I N D D S ' P R I A I .  D .  D e  c i s i ó n  48 t r  tk- la 

C . A N  c c r n s a g i a  e n  s u  a r t i c u l o  14 l o  s i g u i e n f e :  " l . o s  p a í s o s  n i i o n i i n o s  d u n ^ a i / i n  

p a l o m o s  p a u i  l a s  i n v o n c u n i o s .  s o a a  d o  pnii /ircto a iD' tuvdtDuciiío, on  la ih i s  lo s  o a m p n s  

d o  la  loonolofí ir i ,  s i o n i p t o  i p i o  so a t i  n u o v a s ,  io n ? ,a n  iih' ,4 i m ’o g n ' o  v .sota s i i s o o p n h lo s  

d o  a p l u y i c u '» }  i n r lu s i J ia l " .  D i  p r e s e n t e  s t ' l i c l l u t l  t ' a r e c e  t l e  a p l i c a c i t ' i i  I i u l u s t r i a l  

ya t p i e  c o m t i  s e  t l e i i i o s t i ' ó  a n t ' e r i o r m e n l e ,  a l g u n a s  c l á u s u l a s  r e c l a m a n  u n  

mC ' to t l o  t l e  t r a t a m i e n t o  y e s t o s  nt> s t m  a p l i c a b l e s  i r u k i s l r i a l m e n l e  p o i t p i e  

p i i m e i ' o  n o  s e  o b t i e n e  u n  p r t a t l u c t ü  o  [ t rot ' es t) ;  y s eguiuk '>  nt'> es

U N "  119-95 . tiii '  1 0 4 ' W' i  (5711 : 1 ; .  i :  l i  - e  : o  50 ; i  -  i -^x ( 5 7 1 ) 0  i :  \s> 7 9

l> n i : i l l  iU‘} :o ,-K ií(» \ip 'im iiii) -,- i i , 'o n i  - t t v . w  , 'p l i m i i n i - f o  t o i i i  

l ' e C t u á  C o l o i l l l > Í ; i



ó ' ]

r e p r o t l u t i l í l c  o  rt‘[ ) eu h [ e  a e s ca l a  i m l u s i r i a í .  P o r  l o  l a u t o ,  e l  o í ' i e l o  d e  la 

p r e s e n f e  m e e n c í ó n  r c l e r i d o  a m é l o t l o s  d e  I r a t a i i i i en t k ) ,  i i o  c i i i n [ ) l e  c o n  el  

r e ( | u i s i t o  t l e  la a | i ¡ i c a e i ó n  i n d i i s l r i a l .

2 . 6  D a r l o  l o  a n t e i i o r ,  t 's ¡ l o s ib l e  t l e d u c i r  <iue la s o l i c i t u d  y l o  r e i e i n t b c a d o  nt )  e s  

o b j e t o  tic p a l e n t a b i l i t l a d  p u e s  e s  c o n t r a r i o  a  l o  t p i e  d i c t a  la D e c i s i ó n  4 8 6  d e  la 

C t i n i u n i t i a t i  . A n d i n a  d e  Nlaci t>nes,  . A r t i c u lo  14.- " I m  l ’ciisos ertir.p.intin

p a i o n l o s  p i n a  lu,t i n v o n c i o n o s .  s o a n  d e  p i o á i i O o  o  d o  p i o c o d u i n o n r o .  cu lodo.s lo.s címij'o.s 

de la  ít'í-iií)(()oúi, .sici/ipre q t /e  .semi iiifei'U.s, ioin>aii n i v o l  í i u ' o n U v o  %' .se<t,i s u s o o p i d t l o s  do  

íiplk' í icúíii i i id i t i í nu / . " ,  L l  s o l i c i t u t l  [ i r e t e n d i d a  n o  c u m p l e  c o n  d o s  t l e  los  t r e s  

r e t j u i s i l o s  t l e  ¡ ' a i t - n i a b i l i d a t l .

2 . 1 0  P o r  t o d o  l o  a n t e r i o r ,  a i e n t a n i e n l e  s t d i c i t o  a u s t e t l  t j u e  s e  s i i va  t l e c l a n i r  l u n d a i l . i  

' • / U ;M íV/ó7 /1 , s -  /?/:/, REC IÍFIVÍi DE DhUC.'\DC)N/GLE-I D E .AlXEÓN  

PRO LO NíEiD A", cuy t )  t i t u l a r  O P K O  B l O l . l X í l C S  L T D . . .  s o l i c i t u d  

D t d t i i n b i a n a  t p i e  apai ' c-ció p u b l i c a d a  e n  la G a c e t a  d e  la P r o |> i e t l ad  I n t i u s t r i a l  N "

6 6 8  tlcl 27 t ic l i i n i o  d e  2014 -

). P R U b B A S

D e  c o u l o r m i t l a t í  c o n  It) t i i s jm es t c i  ¡ror l a s  n o r n i a s  v i g e n t e s ,  s o l i c i t o  a u s t e d  t e n e r  

c o m o  [)i u e b a  e n  e s t e  a s u n l o  lt>s s i g u i e n t e s .

* D I .  U S 2 0 1 0 1 4 4 6 1 7  [)ubl icakla  e l  10 t i c  o c t u b r e  d e  2 0 1 0

•  D 2 :  U S 2 0 0 6 0 1 7  1 6 2 0  p u b l i c a t i a  el  3 d e  a g o s t o  t l e  2 0 0 ó .

4 .  b ' U N D . A M l l N ' l ’G  D L  D b R l i C I l O

l u i n t l a m e n i o  e s t a  o b s e i v a c i t S n  e n  las  n o r m a s  K'gtiles s i g u i e n l e s :

4 . 1 .Al t i culc)  4 5  d e  la D e c i s i ó n  4 8 6  t i c  la G o m i s i t i n  t l e l  . A c u c r t l o  t le  G a r t a g e n :

4 2 l ' .n las  t l e m á s  n o r m a s  c o n c o r t l a n t e s

i n r r e t ) ,  I ') N "  1 1 9 - 9 5 .  O l  1 0 4  I f l O ?  1) 2 1 > 12 O  -  (- 2 0  5 0  21 -  h i x  1 5 7 1 ) 0  12 f '  D
I w n n i l  i i c c D o i o 8 C ' ' V ' i p ü i u u t i M ' o  o o n i  -  \XA\AV 0 | n i i u u n í k 0  o o m  
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ñ .  A N E X O S

P a r a  ¡o? d e c i o s  c o r r e s i u ' i u l i e n l e s  a n e x o  a l  p r e s e n l e  e s c r i t o  l i ' s  s i g u i e n t e s  d o c u i n e n i o s :  

I . P o d e r  [ lani  a d u a r  e n  e l  p r e s e n f e .

1.  D o c u n i e m o  que-  a e r e d i l a  al  r e p r e s e n t a i i t e  l egal  d e  P R O C . A l V i  S . A .

3. l l e e i h o  t l e  c a j a  t l e l  r e s p t ' c l i v o  ( l ago  d e  l as a .

4.  G t ' p t a s  t l e  Itrs t l oc u n i e n i k i s :

•  D  1: U S 2 0 1 0 1 4 4 6 1 7  p u h l i c a t l . i  e l  10 t l e  t x  l u l u e  d e  2 0  10. 

o D 2 :  l  I S 2 0 0 6 0 1 7 1 6 2 0  [ ¡ u h l i c a d a  e l  .3 J e  a g o s t o  d t '  2 0 0 6 .

Cttirr .Tt i n  i \ "  I 1 9 -95 ,  d i '  1 0 4 ' I  r l  ( 5 7  1) 2 M  1 2 11 -  6  2 0  5 0  21 -  Iti.x ( 5 7 l ) ( d 2  l ‘> 7 9

( v m a i l  no^ooiosC<*‘̂ o | ' ( tn u i iU 'C D  c o i n  '  uavta o iM i im i in - c o  

Boi io l r i  C ^ ' i o i u b i a



6 .  N O ' n i - ' l C A C l O N U S

P a r a  d e c i o s  d e  n u l ' i l i c a c i o i i e s  kj i ie de l ae  h a c e r  s u  1 \ ' S | > ; i c 1k ' ,  ¡ n t o r i m *  i j u e  iiii 
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