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Estimados sefores:

CARLOS ORLANDO MAYA’RODRIGUEZ,Mmayor demedad vecino de esta
ciudad, identificado_cof la Cédula de Ciudadania- No. 17.117.818 expedida en
Bogota, Abogado fitulado en ejercicio y portador de’la Tarjeta Profesional No.
17.402 del Consejo Superior ‘de la Judicatura, obrando en calidad de
apoderado de la UNIVERSIDAD TECNOLOGICA DE PEREIRA, segin poder
debidamente conferido y legalizado, adjunto a las diligencias administrativas

. de la referencia.

Encontrandome dentro del término legal comparezco para responder el oficio
de Requerimiento No. 14072 del Examen de Patentabilidad emanado de esa,
Oficina, y con fundamento en el Articulo 45 de la ‘Decisién 486 de .2-000 de*
C.A.N, damos respuesta eénes.siguientes- términos. bt

- 1. REIVINDICACIONES g}.jé*;% 1 X 'P%

Para atender el requerimiento y sugerencias del sefior examinador,
respecto a la claridad de la solicitud y segin el Art. 30 de la Decnsmn 486:3
et  ;
se presenta: %." T ;
. TR T
1.1.- Presentamos un nuevo Titulo L et ¢ oLl
* v . v v L S

“JUEGO DE PRIMERS Y PROCEDIMIENTO PARA DETECTAR UN
. MARCADOR DE SEXO MASCULINO EN PLANTAS ‘DE BOROJO”

-

w ™
1& §

1.2.- Nuevo pliego reivindicatorio que se compone de “dos*
reivindicaciones, el que se ajusta correctamente para reclamar el Nivel
Inventivo, sobre los primers disefiados por el solicitante y el
procedimiento para deteccion de un marcador de sexo en plantas de
borojo.
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Las anteriores con un contenido que se ajusta a los limites impuestos
por la memoria descriptiva original, por lo que no exceden el alcance de
la invencion.

Por lo anteriormente expuesto, ruego a usted dar por subsanado dicho
requerimiento, sin perjuicio de lo cual desde ya nos acogemos a lo dispuesto
por el inciso segundo del articulo 45 de la decision 486 de la Comunidad
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patentabilidad, podra notifica al solicitante dos o mas veces (...)"
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Del sefior Jefe,

[NIYe)

No0.17.117.818 expedida en Bogota/ o
T.P No. 17.402 del C.S.J. \"é\-% e

Carrera 13 A No. 28-38 Mz 2 Bufette 245 Parque Central Bavaria

Tel. (57 1) 341 9841 - FAX (57 1) 336 8592 - Cel. (315) 317 1181

E-mails: consultas@tmtamayo.net, carlos.tamayo@tmtamayo.net
www.tmtamayo.com / Bogota D.C., COLOMBIA, S.A.




REIVINDICACIONES

1. Un juego de primers para deteccion de un marcador de sexo

masculino en plantas de borojé, caracterizado porque el juego
de primers para detecciéon de un marcador de sexoc masculino

en plantas de borojo tienen las secuencias:

BM1a: 5- TGTTGATGATTGTTGTCATTCC- 3’
BM1b: 5'- AAATTGCAAAGAACTGATGG - 3

. Procedimiento de deteccion del marcador de sexo masculino en
plantas de borojé que emplea los primers de la reivindicacion 1
caracterizado porque se realiza segun los siguientes pasos:

a) Preparacion de mezcla de reaccion para la PCR con 7.53 ul
de H20, 1.5 pl de buffer10X, 0.9 pl de MgCl2 25 mM, 0.3 ul
de una mezcla de dNTPs 2.5 mM, 0.88 pl del iniciador BM1a,
0.79 pl de iniciador BM1b, 0.1 pl de Taq DNA polimerasa y 3
u! de ADN.

b) Ciclos de temperatura para la PCR de 94°C un minuto, 35
ciclos de 94°C 30 segundos, 55° 30 segundos y 72°C 30
segundos

c) Determinacidon del producto de PCR en geles de agarosa al
2% con 10ul del producto de la reaccién de PCR mezclado
con 3 ul de buffer de carga (30% de glicerol en agua, 0.25%
de azul de bromefenol y 0.25% de cilencianol), se visualiza
en gel de agarosa al 2% tenido con 1ul de bromuro de etidio
(10mg/ml).
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[57] ABSTRACT

The present invention is directed to a process for ampli-
fuing and detecling any target nucleic acid sequence
contained in a nucleic acid or mixture thereof. The
process comprises treating separaie complementary
strands of the nucleic acid with a molar excess of two
oligonucleotide primers, extending the primers to form
complementary primer extension products which act as
templates for synthesizing the desired nucleic acid se-
quence, and detecting the sequence so amplified. The
steps of the reaction may be carried out stepwise or
simultaneously and can be repeated as often as desired.

In addition, a specific nucleic acid sequence may be
cloned into a vector by using primers to amplify the
sequence, which contain restriction sites on their non-
complementary ends, and 2 nucleic acid fragment may
be prepared from an existing shorter fragment using the
amplification process.

26 Claims, 12 Drawing Figures
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herein and in copending U.S. application Ser. No.
716.982 filed Mar. 27, 1985. Sickle cell anemia is a he-
moglobin disease which is caused by a single base pair
change i the sixth codon of the B-globin gene. FIG. 6
illustrates the sequences of normal and sickle cell 8-
globin genes in the region of their polymorphism,
where the single bars mark the location of a Ddel site
present only in the normal gene and where the double
bars mark the location of a Hinfl site which is non-
polymorphic and thus present in both the normal and
sickle cell alleles. FIG. 7 illustrates the process of olipo-
mer restriction of normal B-globin DNA using a probe
spanning both restriction sites and labeled where the
asterisk appears. (The probe is preferably labeled at the
end which is fewer base pairs from the restriction site
than the other end of the probe.) The DNA, amplified
as provided herein, is denatured and annealed to the
labeled probe. The amplification may be carried out at
elevated temperatures (35°-40° C.) in the presence of
dimethy! sulfoxide to minimize formation of secondary
structure. The enzvme Ddel cleaves the DNA at the
reformed Ddel site and generates a labeled octamer.
Under the conditions used in the test the octamer is
short enough to dissociate from the duplex. The subse-
quent addition of the enzyme Hinfl has no effect on the
now single-stranded octamer. FIG. 8 illustrates the
same process applied to the sickie cell allele of B-globin
DNA. The enzyme Ddel cannot cleave the duplex
formed by the amplified DNA and the labeled probe
because of the A-A base pair mismatch. The enzyme
Hinfl, however, does restrict the hybrid and a labeled
trimer is produced. In practice the method can diagnose
the DNA of an individual as being either homozygous
for the wild type, homozygous for the sickle type or a
heterozygous carrier of the sickle cell trait, since a spe-
cific signal is associated with the presence of eithr allele.
Use of this above-described method 10 amplify the per-
tinent sequence allows for a rapid analysis of a single
copy gene using a probe with only 2 single 32P label.
~ Various infectipus diseases can be diagnosed by the

presence in clinical samples of specific DNA sequences
characteristic of the causative microorganism. These
include bacteria, such as Salmonella, Chlamydiz, and
Neisseria; viruses, such as the hepatitis viruses; and
parasites, such as the Plasmodium responsible for ma-
laria. U.S. Pat. No. 4,358,535 issued to Falkow describes
the use of specific DNA hybridization probes for the
diagnosis of infectious diseases. A problem inherent in
the Falkow procedure is that a relatively small number
of pathogenic organisms may be present in a clinical
sample from an infected patient and the DNA extracted
from these may constitute only a very small fraction of
the tota] DNA in the sample. Specific amplification of
suspected sequences prior to immobilization and hy-
bridization detection of the DNA samples could greatly
improve the sensitivity and specificity of these proce-
dures.

Routine clinical use of DNA probes for the diagnosis
of infectious diseases would be simplified considerably
if non-radioactively labeled probes could be employed
as described in EP No. 63,879 to Ward. In this proce-
dure biotin-containing DNA probes are detected by
chromogenic enzymes linked to avidin or biotin-specific
antibodies. This type of detection is convenient, but
relatively insensitive. The combination of specific DNA
amplification by the present method and the use of
stably labeled probes could provide the convenience
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and sensitivity required to make the Falkow and Ward
procedures useful in a routine clinicul setting.
In addition, the probe may be a biotinylated probe in
which the biotin is attached to a spacer arm of the for-
mula:

gl

|
— ¥ —{CH— O CH, (3], — CH2CH — N—

where Y is O, NH or N—CHO, x is a number from 1 to
4, and y 15 a number from 2 1o 4. The spacer arm is in
turn attached to a psoralen moiety of the formuia:

CH;
= CH:—
@) o] [e] CH;

CH;

The psoralen moiety intercalates into and crosslinks a
“gapped circle"” probe as described by Courage-Tebbe
et al., Biochim. Biophys. Acta. 697 (1982) 1-5, wherein
the single-stranded hybridization region of the gapped
circle spans the region contained in the primers. The
details of this biotinylation and dot blot procedure are
described more fully in commonly assigned copending
U.S. application Ser. Nos. 683,263 filed Dec. 18, 1984
and 791,332 filed Oct. 25, 1985, the disclosures of which
are incorporated herein by reference.

The amplification process can alsc be utilized to pro-
duce sufficient quantities of DNA from a single copy
human gene such that detection by a simple non-specific
DNA stain such as ethidium bromide can be employed
so as to make a DNA diagnosis directly.

I addition to detecting infectious diseases and patho-
logical abnormalities in the genome of organisms, the
process herein can also be used to detect DNA poly-
morphism which may not be associated with any patho-
logical state.

The following examples are offered by way of illus-
tration and are not intended to limit the invention in any
manner. In these examples all percentages are by weight
if far solids and by volume if for liquids, and all temper-
atures are in degrees Celsius unless otherwise noted.

EXAMPLE 1

A 25 base pair sequence having the nucleotide se-
quenice

5' CCTCGGCACCGTCACCCTGGATGCT 3'

3 GGAGCCGTGGCAGTGGGACCTACGA 5
contained on a 47 base pair Fokl restriction fragment of
pBR322 obtainable from ATCC was prepared as fol-
Iows. A Fokl digest of pBR322 containing the 47-bp
fragment was produced by digesting pBR322 with Fokl
in accordance with the conditions suggested by the
supplier, New England Biolabs Inc. The primers which
were utilized were 5’ d(CCTCGGCACCG) 3 and 5
d(AGCATCCAGGGTG) 3, and were prepared using
conventional techniques. The following ingredients
were added to 33 pl of buffer which consisted of 25 mM
potassium phosphate, 10 mM magnesium chioride and
100 mM scdium chloride at pH 7.5: 2433 pmoles of each
of the primers described above, 2.4 pmoles of the Fokl
digest of pBR322, 12 nmoles of dATP, 22 nmoles of
dCTP, 19 nmoles of dGTP and 10 nmoles of TTP.

A\
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The mixture was heated to 85° C. for five minutes and
allowed to cool 10 ambient temperature. Five vnits of
the Klenow fragment of E. co/i DNA polymerase |
were added and the temperature was maintained for 15
minutes. After that time, the mixture was again heated
to 85° C. for five minutes and allowed to cool. Five
units of the Klenow fragment were again added and the
reaction was carried out for 15 minutes. The heating,
cooling and synthesis sieps were repeated eleven more
times.

After the fina) repetition, a 5 pl aliquot was removed
from the reaction mixture. This was heated to 85° C. for
three minutes and allowed to cool to ambient tempera-
ture. 12,5 pmoles of a-P32.deoxycytidine triphosphate
and 5 units of Klenow fragment were added and the
reaction was aliowed to proceed for 15 minutes. The
labeled products were examined by polyacrylamide gel
electrophoresis. The FoklI digest was labeled in a similar
fashion and served as a control and molecular weight
markers. The only heavily labeled band visible after the
13 cycles was the intended 25 base pair sequence.

EXAMPLE 2

The desired sequence to be amplified was a 94 base
pair sequence contained within the human beta-globin
gene and spanning the Mstll site involved in sickle cell
anemiz. The sequence has the nucleotide sequence
shown in FIG. 1.

1. Synthesis of Primers

The following two oligodeoxyribonucleotide primers
were prepared by the method described below:

5' CACAGGGCAGTAACG 3 Primer A
and

5 TTTGCTTCTGACACA 3 Primer B

Automated Synthesis Procedures: The diethylphos-
phoramidites, synthesized according to Beaucage and
Caruthers (Tetrahedron Letters (1981) 22:1859-1862),
were sequentizlly condensed to a nucleotide dertvatized
controlled pore glass support using a Biosearch SAM-1.
The procedure included detritylation with trichloroace-
tic acid in dichlormethane, condensation using benzotri-
azole as activating proton donor, and capping with
acetic anhydrde and dimethylaminopyridine in tetrahy-
drofuran and pyridine. Cycle time was approximately
30 minutes. Yields at each step were essentially quanti-
tative and were determined by coliection and spectro-
scopic examination of the dimethoxytrityl alcohol re-
leased during detritylation.

QOligodeoxyribonucleotide Deprotection and Purifi-
cation Procedures: The solid support was removed
from the column and exposed to 1 ml concentrated
ammonium hydroxide at room temperature for four
hours in a closed tube. The support was then removed
by filtration and the solution containing the partially
protected oligodeoxyribonuclectide was brought to 55°
C. for five hours. Ammonia was removed and the resi-
due was applied to a preparative polyacrylamide gel.
Electrophoresis was carried out at 30 volts/cm for 90
minutes after which the band containing the product
was identified by UV shadowing of a fluorescent plate.
The band was excised and eluted with 1 mi distilled
water overnight at 4° C, This solution was applied to an
Altech RP18 column and eluted with a 7-13% gradient
of acetonitrile in 1% ammonium acetate buffer at pH
6.0. The elution was monitored by UV absorbance at
260 nm and the appropriate fraction collected, quanti-
tated by UV absorbance in a fixed volume and evapo-
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raled o dryness al room temperature in 4 vacuum cen-
trifuge.

Churacterization of Oligodeoxyribonucleotides: Test
aiiquots ol the purified oligonucleotides were 2P la-
beled with polynucleotide kinase and y-2P-ATP. The
labeled compounds were examined by autoradiography
of 14-20% polyacrylamide gels after electrophoresis for
45 minutes at 50 volts/ecm. This procedure verifies the
molecular weight. Base composition was determined by
digestion of the oligodeoxyribonucleotide to nucleo-
sides by use of venom diesterase and bacterial alkaline
phosphatase and subsequent separation and quantitation
of the derived nucleosides using a reverse phase HPL.C
column and a 10% acetonitrile, 1% ammonium acetate
mobile phase.

II. Source of DNA
A. Extraction of Whole Human Wild-Type DNA

Human geonomic DNA homozygous for normal
B-globin was extracted from the cell line Molt4 (ob-
tained from Human Genetic Mutant Cell Repository
and identified as GM2219¢) using the technique de-
scribed by Stetler et al, Proc. Nat Acad Sci USA
{1982), 79:5966-5970.

B. Construction of Cloned Globin Genes

A 1.9 kb BamHI fragment of the normal B-globin
gene was isolated from the cosmid pFCI1 and inserted
inte the BamHI site of pBR328 (Soberon, et al., Gene
(1980) 9:287-305). This fragment, which encompasses
the region that hybridizes to the synthetic 40-mer probe,
includes the first and second exons, first intron, and 5
flanking sequences of the gene (Lawn et al., Celf (1978),
15:1157-1174). This clohe was designated pBR328:HbA
and deposited under ATCC No. 39,698 on May 25,
1984.

The corresponding 1.9 kb BamHI fragment of the
sickle cell allele of B-globin was isclated from the cos-
mid pFC12 and cloned as described above. This clone
was designated pBR328:HbS and deposited under
ATCC No. 39,699 on May 25, 1984.

Each recombinant plasmid was transformed into and
propagated in E coli MM2%4 (ATCC No. 39,607).

C. Digestion of Cloned Globin Genes with Mstll

A total of 100 pug each of pBR328:HbA and
pBR328:HbS were individually digested with 20 units
of MstIl {New England Biolabs) for 16 hours at 37° C.
in 200 pl of 150 mM NaCl, 12 mM Tris HCI (pH 7.5), 12
mM MgCl, | mM dithiothreitol (DTT), and 100 pg/ml
bovine serum albumin (BSA). The products are desig-
nated pBR328:HbA/Mstll and pBR328:HbS/Mstll,
respectively.

III. Polymerase Chain Reaction

To 100 pl of buffer consisting of 60 mM sodijum ace-
tate, 30 mM Tris acetate and 10 mM magnesium acetate
at pH 8.0 was added 2 ul of a solution containing 100
picomoles of Primer A (of the sequence d(CACAGG-
GCACTAACQ)). 100 picomoles of Primer B (of the
sequence d(TTTGCTTCTGACACAY)) and 1000 pico-
moles each of dATP, dCTP, dGTP and TTP. In addi-
tion, one of the following sources of DNA described
above was added:

10 kg whole human wild-type DNA (Reaction I)

0.1 picomoie pBR328:HbA (Reaction IT)

0.1 picomole pBR328:HbS (Reaction III)
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-continued

_DIAGRAM

5" LL{9—————3 3 x5 xXNKEXXKRES ARKIXKS

xxxxxxxxax.\:uuxxuxﬁ-——'—.ﬂ' LETI

intermedinie state +

TN U% AARXXXAXXEXRRAKAXAAKN

AXARRKKXARRRREARAN R &' UL 12

only the sequence between 5 af LLOY and 57 LL12
will be full length. The strands thu contain
TN and TN have non-prowing 5" ends. Thus .,

5 LLUQ%uxmxxuxu AXAKAXAREKXAXNAKNXNY

ARAXKXXRXXRXKXRAARRAARRELXNRR
This is the product of Part EI

5 TNOR——————>

AXXXXXXXEXARNKXKXXXRNAXRARKS €—————5"LLI12

+
3 LLO9

J;amc intermediate schema as ()

AXXANXERXAAXAREXXAXRREERNRREXXN

5 TNOS > XXX LUOAXRRA XXX R AKREKAKARARRR R RXRRAXARARKEENAR
xxxxnuxxxxxxxxxxxxxxxxxxxxxnxxxxxxuuxxx% 5 TN13

This is the preduct from Part 1§

5 LLOT———>

40
§LL12
{c}
S —————35 TNI3
(d)

xxxxxuxxxx:uxxxxxxuxxxxxnxxxxxxxxxxxxxxxxé—-—-—-—-——- 5 TN13

.+

5 TNOE merre—3 X XXX XXX XXKXAXFKRXRXERARRXKRXAARXLNLAXXNXAAXX

J/samc intermediate schema as (b) and (c}

5 TNM

5 LLO?u—ézxxxxxxxxxxxxxxxxxxxxx:(xxxxxxxxuxxxxxxxxxxxuxxxxxuxxxxx
KERRRRXAEREXXKEKEXAKAR LK ERAAKE AR RERAR KRN NN EAN X AR = 5" TN 14

(TNF gene}

Deposit of Materials

The cell line SC-1 {CTCC #0082) was deposited on
Mar. 19, 1985 with the American Type Culture Collec-
tion (ATCC), 12301 Parklawn Drive, Rockville, Md.
20852 USA, with ATCC Accession Na. CRL#8756.
The deposit of SC-1 was made pursuant to a contract
between the ATCC and the assignee of this patent ap-
plication, Cetus Corporation. The contract with ATCC
provides for permanent availability of the progeny of
this cell line to the public on the issuance of the U.S.
patent describing and identifying the deposit or the
publications or upon the laying open to the puoblic of
any U.S. or foreign patent application, whichever
comes first, and for availability of the progency of this
cell line to one determined by the U.S. Commissioner of
Patents and Trademarks to be entitled thereto accord-
ing to 35 CFR §122 and the Commissioner’s ruies pursu-
ant thereto (including 37 CFR §1.14 with particuiar
reference to 886 OG 638). The assignee of the present
application has agreed that if the cell line on deposit
should die or be lost or destroyed when cultivated
under suitable conditions, it will be promptly replaced
on notification with a viable culture of the same cell
line.

In summary, the present invention is seen to provide
a process for detecting sequences in nucleic acids by
first amplifying one or more specific nucleic acid se-
quences using a chain reaction in which primer exten-
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sion products are produced which can subsequently act
as templates for further primer extension reactions. The
process is especially useful in detecting nucleic acid
sequences which are initially present in only very small
amounts. Also, the amplification process can be used for
molecular cloning.

Other maodifications of the above described embodi-
ments of the inveniion which are cbvious to those of
skill in the area of molecular biology and related disci-
plines are intended to be within the scope of the follow-
ing claims.

What is claimed is:

1. A process for detecting the presence or absence of
at least one specific nuclei acid sequence in a sample
containing a nucleic acid or mixture of nucleic acids, or
distinguishing between two different sequences in said
sample, wherein the sample is suspected of containing
said sequence or sequences, which process comprises:

(a) treating the sample with one oligonucleotide

primer for each strand of each different specific
sequence, under hybridizing conditions such that
for each strand of each different sequence to which
an oligonucleotide primer is hybridized an exten-
sion product of each primer is synthesized which is
complementary to each nucleic acid strand,
wherein said primer or primers are selected so as to
be sufficiently complementary to each strand of
each specific sequence to hybridize therewith such
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that the extension product synthesized from one
primer, when it is separated from its complement.
can serve as a template for synthesis of the exten-
sion product of the other primer;
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16. A process for detecting the presence or absence of
a nucleic acid sequence containing a polymorphic re-
striction sile specific for sickle cell anemia which se-
quence is suspected of being contained in 2 sample,

(b} treating the sample under denaturing conditions to 5 which process comprises:

separaie the primer exiension products from their
templates if the sequence or sequences to be de-
tected are present;

(c) treating the sample with olignonucleotide primers
such that a primer extension product is synthesized
using each of the single strands produced in step (b)
as a template, resulting in amplification of the spe-
cific nucleic acid sequence or sequences if present;

(d) adding to the product of step (c) a labeled oligo-
nucleotide probe for each sequence being detected
capable of hybridizing to said sequence or a muta-
tion thereof; and

(e) determining whether said hybridization has oc-
curred.

2. The process of claim 3, wherein steps (b) and {c)

are repeated at Ieast once.

3. The process of claim 1, wherein steps (a) and (c)
are accomplished by treatment with four different nu-
cleoside triphosphates and an agent for polymerization,
which are added together with or separately from the
primer(s).

4. The process of claim 1, wherein said nucleic acid is
double stranded and its strands are separated by dena-
turing before or during step (a).

5. The pracess of claim 1, wherein said nucleic acid is
single stranded.

6. The process of claim 4, wherein said nucleic acid is
DNA and said primers are oligodeoxyribonucleotides.

7. The process of claim 4, wherein said nucleic acid is
RNA and said primers are oligodeoxyribonucleotides.

8. The process of claim 5, wherein said nucleic acid is
DNA and said primers are oligodeoxyribonucleotides.

$. The process of claim 5, wherein said nucleic acid is
RNA and said primers are oligodeoxyribonucleotides.

10. The process of claim 1, wherein each primer em-
ployed contains a restriction site on its 5" end which is
the same as or different from a restriction site on an-
other primer, and after step (¢} and before step (d) the
product of step {c) is cleaved with a restriction enzyme
specific for each of said restriction sites and the cleaved
products are separated from the uncleaved products
and used in step (d).

11. The process of claim 1, wherein the specific nu-
cleic acid sequence contains at least orne specific dele-
tion or mutation that causes a genetic disease.

12. The process of claim 11, wherein the genetic
disease is sickle cell anemia.

13. The process of claim 11, wherein after step (¢} and
before step (d) the treated sample is cut with a restric-
tion enzyme and electrophoresed and step (€} is accom-
plished by Southern blot analysis.

14. The process of claim 1, wherein the specific nu-
cleic acid sequence is contained in a pathogenic organ-
ism or is contained in an oncogene.

15, The process of claim %, wherein steps (2) and (c)
are accomplished using an enzyme selected from the
group consisting of E. cofi DNA polymerase I, Klenow
fragment of E. coli DNA polymerase I, T4 DNA poly-
merase, reverse transcriptase wherein the template is
RNA or DNA and the extension product is DNA, and
an enzyme that after being exposcd to a temperature of
about 65°-90° C. forms said extension products at the
temperature of reaction during steps (a) and {(c).
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(a) treating the sample, together or separately, with
an  oligodeoxyribonucleotide primer for each
strand, four different nucleoside triphosphates, and
an ageni for polymerization under hybridizing con-
ditions, such that for each strand of the nucleic acid
sequence an extension product of each primer is
synthesized which is sufficiently complementary 10
each strand of the nucleic acid sequence being
detected to hybridize therewith and contains the
region of the S-globin gene known potentially to
contain the mutation that causes sickle cell anemia,
wherein said primers are selected such that the
extension product synthesized from one primer,
when it is separated from its complement, can serve
as a template for synthesis of the extension product
of the other primer,

(b) treating the sample under denaturing conditions 1o
separate the primer extension products from the
templates on which they are synthesized if the
sequence to be detected is present;

(c) treating the product of step (b) with oligodeox-
yribonucleotide primers, four different nucleoside
triphosphates, and an agent polymerization such
that a primer extension product is synthesized
using each of the singie strands produced in step (b}
as a template, resulting in amplification of the se-
quence to be detected if present;

{d) hybridizing said primer extension products of step
{c) with 2 labeled oligodeoxyribonucleotide probe
complementary to a normal 3-globin gene;

{e) digesting the hybridized mixture from step (d)
with a restriction enzyme for the restriction site
specific for sickle cell anemia; and

{f) detecting whether the digest contains a restriction
fragment correlated with the presence of sickle cell
anemia.

17. The process of claim 16, wherein in step (d) the
probe spans Ddel and Hinfl restriction sites, in step (e}
the restriction enzyme is Ddel, and after step (e) and
before step (F) the mixture is digested with restriction
enzyme HinfL

18. The process of claim 16, wherein in steps (d)-(f)

- are present a positive control which contains a nucleic

acid with the polymorphic restriction site specific for
sickle cell anemia and a negative contro! which does not
contain such nucleic acid.

19. A process for synthesizing a nucleic acid fragment
from an existing nucleic acid fragment having fewer
nuclectides than the fragment being synthesized and
two oligonucleotide primers, wherein the nucleic acid
being synthesized is comprised of a left segment, a core
segment and a right segment, and wherein the core
segment is sufficiently complementary to the nuclectide
sequence of said existing nucleic acid fragment to hy-
bridize therewith, and the right and left segments repre-
sent the nucleotide sequence present in the 5" ends of the
two primers, the 3’ ends of which are complementary
to, or sufficiently complementary to hybridize with, the
3 ends of the single strands produced by separating the
strands of said existing nucleic acid fragment, which
process comprises:

(a) treating the strands of said existing fragment with

two oligonucleotide primers under conditions such

<7
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57) ABSTRACT

An improved process for simultaneous preparation of sex
specific and gender-neutral semisynthetic amplicons
abtained by amplifying sequences of synthetic oligonucle-
otide primers identified as SEQ ID NOS:4 to 7
(3'GGATCCCTATIAGTG 3% SGGATCCCITTTGCACTC
3 SCGAAATCGGTAGACGATACG?' and 5'GGGGATA-
GAGGGACTTGAAC 37 usctul for sex determination, said
process comprising isolating nucleic acids from any part of
a papayva plant by conventional methods, amplifying the said
nucleic acids in a conventional Random Amplification of
polymarphic DNA Polymerase Chain Reaction (RAPD-
PCR), resolving the amphfied products by conventional
electrophoresis method, eluting the sex specific, double
stranded amplified product from the gel piece by known
methods, cloning the said product in a known vector by
convenlional methods, sequencing the said cloned product
by known methods, synthesizing the single stranded chains
of synthetic oligonucleotides by known method based on the
said sequence data, amplifying the said nucleic acid in a
Conventional Sequence Tagged Siie Polymerase Chain
Reaction by using synthetic oligonucleotides as primers to
get sex specific and gender-neutral semisynthetic amplicons
simultaneously.

12 Claims, No Drawings
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-continued

<210>
<Z211>
<212>
<213>

SEQ ID NG 6

LENGTH: 20

TYPE: DNA

ORGANISM: Papya cultivar pusa-giant

<400> SEQUENCE: 6

cgasatcggt agacgatacg

«210>
<Z21l>
<212>
«213>

SEQ ID NO 7
LENGTH: 20

TYPE: DNA

ORGANISM: Papya cultivar pusa-giant

<400> SEQUENCE: 7

ggggatagag ggacttgaac

20

20

What is claimed is:

1. A method for sex determination of a dioecious papava
plamt by the simultansous preparation of a male sex-specific
semisynthelic amplicon and a gender-neutral semisyathetic
amplicon comprising amplifying nucleic acids islolated
from any part of a papaya plant in a polvmerase chain
reaction using (i) a pair of male sex-specific syathetic
oligoauclectides that specificially angeal 10 and specifically

amplify the male sex-specific sequence of SEQ ID NO:1 to

produce a male sex-specific semisynthetic amplicon, and (if)
a pair of gender-neutral synibetic oligonucleotides that
specificially anneal to and specifically amplify a gender-
neutraf scquence to produce a gender-neutral semisynthetic
amplicon, wherein following amplification the presence of
the male sex-specific semisynthetic amplicon and the
gender-neutral semisynthetic amplicon indicates that the
papaya plant is male, and the presence of only the gender-
neutral amplicon indicates that the papaya plant is temale.

2. The method of claim 1, wherein the pair of male
sex-specific svnthetic oligonucleotides 1s SEQ ID NO:2 and
3, or SEQ iD NO: 4 and 5.

3. The method of claim 2, wherein the male sex-specific
semisynihetic amplicon is 831 bp in size.

4. The method claim 1, wherein the gender-neutral syn-
thetic oligonucleotides are SEQ ID NOs:6 and 7.

=
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5. The method of claim 1, wherein the pender-neutral
semisynthetic amplicon is 600 bp in size.

6. The method of claim 1, wherein the male sex-specific
semisynethic amplicon and the gender-neutral semisvnthetic
amplicon differ in size 10 allow for differentiation betwecn
the amplicons.

7. The method of ¢laim 6, wherein the amplicons are
differentiated by resolving on agarose gel, polvacrvlamide
ocl, or a mixture of polyacrylamide and agarose.

8. The method of claim 1, wherein the nucleic acids are
from a papaya plant at a juvenile stage.

9. The method of claim 1, wherein any or all of the
oligonucleotides are labeled.

10. Tke method of claim 9, wherein Lhe label with which
any or all of the oligonucleotides are labeled is radioactive
or nan-radinactive.

11. The method of claim 10, wherein the label is a
radioactive label and wherein the radioactive label is **P, H,
14C’ or 1251_

12. The method of claim 10, wherein the label is a
non-rachoactive label and wherein the non-radioactive label
is an alkaline phosphate, a biotin bromodeoxyuridine, a
Auorescent molecule, or a chromogenic molecule.
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Como resultado del examen definitivo, realizado con fundamento en el articulo 48
de la Decision 486 de la Comision de ta Comunidad Andina, se le comunica:

1. Documentos estudiados
1.1. Descripcion: Folios: 8 a 17 como se radico inicialmente.

1.2. Reivindicaciones:  Folios: 47 segun modificacién de 14/01/2008..

1.3. Rta. del solicitante: Folios: 45 a 46.

2. Objeto de la invencidn

Titulo de la solicitud: "Juego de Primers y Procedimiento para detectar un
marcador de sexo masculino en plantas de Borojo” (Folio 45).

El objeto de la presente soiicitud de patente de invencién consiste en un juego de
primers y el Procedimiento que los aplica para detectar un marcador de sexo
masculino en plantas de Borojb.

Reivindicacion 1: Juego de primers para deteccién de un marcador de sexo
masculino en plantas de Borojé.

Reivindicacion 2: Procedimiento de 3 etapas deteccidon del marcador de sexo
masculino en plantas de Borojé que emplea los primers de la clausula 1
caracterizado por los pasos de una PCR convencional.

Eil problema planteado en esta solicitud es la necesidad de desarrollar estrategias
de identificacion sexual temprana en plantas dioicas, particularmente en plantas
de Borojo.
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Para solucionar este problema técnico la solicitud en estudio proporciona un juego
de primers y un procedimiento de identificacién de sexo masculino en plantas de
Borojé que los emplea.

El objeto de la solicitud definida anteriormente se clasificé en la IPC C12N 15/00,
C12N 15/09, A61K 39/02.

| 3. Determinacién del Estado de la Téchica

La fecha que se ha tenido en cuenta para determinar el Estado de la Técnica es:

} Feéha de presentacion de la solicitud nacionai - 07/09/2004.

| Teniendo en cuenta la fecha indicada se realiz6 la busqueda en el estado de la

técnica de documentos relacionados con la solicitud encontréndose los siguientes
documentos mas relevantes:

. N° Documento Titulc Fec.ha de

, _ publicacion
| ‘Process for amplifying, detecting,
1 D1 US4683195 and/or-cloning nucleic acid 28/07/1987

| sequences”

“‘Process for simultaneous
preparation of sex specific and
D2 US6180345 . gender-neutral semisynthetic 30/01/2001
amplicons useful for sex
determination”

4. Analisis de patentabilidad (segtin requisito) (articulo 14 D486)
4.1 Nivel inventivo (articulo18 D486)

La solicitud en estudio reciama un juego de primers para deteccion de un
. marcador de sexo masculino en plantas de Borojé (reivindicacién 1) y un
' procedimiento de deteccion del marcador de sexo masculino en plantas de Borojd
que emplea los primers de la clausula 1 caracterizado porque comprende [as
etapas de: i) Preparacion de la mezcla de reaccidén para la PCR; ii) Ciclos de
amplificacion; y iii) Determinacion del producto de PCR en geles de agarosa.
(Estas etapas corresponden a las caracteristicas de una PCR convencional).

Considerando: 1) que el documento de US4683195 (D1) divulga el proceso de
PCR como inicialmente fue descrito, detallando las mismas etapas del proceso
reclamado en la solicitud en estudio (ver Todo el Documento: p.e. Ejemplos,
Reivindicaciones); 2) que el D1 también ensefia como debe realizarse el disefio de
los cebadores segun la secuencia blanco {(ver Ejemplo 2); 3) que tanto la técnica
de PCR (1986) como el disefio de primers se constituyen como técnicas de rutina
y actividades habituales en un laboratorio de biologia molecular, inclusive los
primers pueden disefiarse desde hace mas de una década por medio de un
software (como es el caso de los reclamados) o en linea en el internet; 4) que la
Unica diferencia que se presenta con D1 se refiere a la aplicacion especifica de la
PCR y el disefo de primers para determinar el sexo en plantas dioicas,
especificamente en Borojd, a partir de una secuencia blanco de las plantas
masculinas; 5) y que D2 ensefia precisamente la aplicacién de técnicas biologia
molecular, entre las que se encuentra el PCR, el disefio de los primers y la
determinacién de la secuencia blanco, para determinacion del sexo en papaya (ver




Resumen y Reivindicaciones), que es también una planta dioica, el desarrollo
reclamado solo puede reconocerse como la aplicacion de una metodologia
conocida a un problema técnico especifico, que por demas arroja los resultados
esperados.

En definitiva, D2 sugiere enteramente la aplicacién de PCR, antecedida de la
obtencién de una secuencia blanco, para determinacion moiecular del sexo en
plantas, y adicionalmente, ademas de que como ya se expres¢ el disefio de
primers es una actividad cotidiana para un técnico medio, de ninguna manera una
estructura disefiada a partir de un software puede reconocerse como proveniente
del aporte del investigador y por ende carece de actividad inventiva. De igual
manera, y como ya igualmente se indicd, para ia aplicacion de un procedimiento
conocido, reconocido ademas como principal en biologia molecular y que para el
momento de la presente solicitud se encontraba ya totalmente automatizado y
realizado por un aparato.

Por todo lo anterior, los desarrollos reclamados no cumplen con el requisito de
nivel inventivo establecido en el articulo 18 de la Decisidon 486.

5. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados
asi:

o o Reivindicaciones -
N Documento N afectadas Requisito que afecta
D1 US4683195 1-2 Nivel Inventivo
D2 US6180345 1-2 Nivel Inventivo

6. Respuesta a los argumentos del solicitante:

En reconsideracion de sus conceptos anteriores, a la luz del estado de la técnica,
este despacho se acoge a o anteriormente expuesto.

En cumplimiento del articulo 45 de la Decisibn 486 de la Comision de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de 60
dias contados a partir de la fecha de notificacion de la presente comunicacién. En
caso de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara fa patente.

Notifiqguese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e),
del capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA/CESPEDES DE VERGEL
Jefe de Divisiénde Nuevas Creaciones

El anterior requerimiento fue notificado por fijacion en lista, de fecha

L3 MAR. 2008
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