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A

S/AS — &g 5°-3°

Im (°C)

CD

AD-57727

AeaeCaGuGuUCUuGcUcUalaA(L)
ue UesalUaGaGeAdagadcAcUgUueueu

AD-

Aeae CaGuGuUCUuGcUcUalaA(L)
ue Ueal/aGaGcAagadcdcUglUueueu

AD-

Aeae CaGuGuUCUuGeUcUalaA(L)
ue Ueal/aGaGcAagadcAcUgUueueu

AD-

Aeae CaGuGuUCUuGeUcUalad(L)
ue UealiaGaGcedagadcAcUgUueueu

Aeae CaGuGuUCUuGeUcUalaA(L)
ue Ueal/aGaGedagadcdcUgUueueu

AeaeCaGuGuUCUuGcUcUalUaA(L)
ue Ueal/aGaGcedagadcdcUgUueueu

AeaeCaGuGuUCUuGeUcUalaA(L)
ue Ueal/aGaGedagadcXcUgUuesueu

Aeae CaGuGuUCUuGcUcUalaA(L)
ueUealaGaGceAdagaXcAcUgUueueu

AeaeCaGuGuUCUuGcUcUalaAd(L)
ue Ueal/aGaGceXagadcAcUglUueueu

Aeae CaGuGuUCUuGcUcUalUaA(L)
uveUsallaGaGeXagadcXcUgUueueu

Aeae CaGuGuUCUuGcUcUalaA(L)
ueUealaGaGcXagaXcXcUgUueueu

Aeae CaGuGuUCUuGcUcUalaA(L)
ueUeal/aGaGcAagadcYcUgUusueu

Aeae CaGuGuUCUuGeUcUalaA(L)
ueUsal/aGaGceAdagaYcAcUgUueueu

Aeae CaGuGuUCUuGeUcUalaA(L)
ueUeal/aGaGceYagadcAcUgUusueu

Aeae CaGuGuUCUuGcUcUalaA(L)
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ueUeal/aGaGcYagadcYcUgUueueu

AD-

AeaeCaGuGuUCUuGceUcUalUaA(L)
ueUeallaGaGcYagaYcYcUgUueueu

AeaeCaGuGuUCUuGcUcUalaA(L)
ue Usal/aGaGecdagRAcAcUgUuesueu

AeaeCaGuGuUCUuGcUcUaliad(L)
ueUsalaGaGeARgadcAcUgUueoueu

AeaeCaGuGuUCUuGcUcUalaA(L)
ue Ueal/aGRGcAagadcAcUgUueusu

AeaeCaGuGuUCUuGcUcUalaA(L)
ue UealURGaGeAagadcAcUgUueueu

AeaeCaGuGuUCUuGcUcUalaAd(L)
ue UsRUaGaGcAagadcAcUgUusueu

Aeae CaGuGuUCUuGeUcUal/aA(L)

ue UeRURGRGcARgRAcAcUglUueueu

AD-

AeaeCaGuGuUCUuGcUcUalaAd(L)
ueUeallaGaGceAagZAcAcUgUueueu

Aeae CaGuGuUCUuGcUcUalaA(L)
ueUsallaGaGcAZgaAcAcUgUueueu

AD-

AeaeCaGuGuUCUuGeUcUalUaA(L)
ueUeallaGZGcAagadcAcUgUueueu

AD-

AeaeCaGuGuUCUuGcUcUalUaA(L)
ue UealUZGaGcAagadcAcUgUueueu

AD-

AeaeCaGuGuUCUuGcUcUalaA(L)
ue UeZUaGaGceAagadcAcUgUueueu

Aeae CaGuGuUCUuGcUcUalaA(L)

ue U8 ZUZGZGcAZgZ AcAcUgUueueu

Aeae CaGuGuUCUuGcUcUalaA(L)

ue Ve ZUZGY GcXZgZXcXcUgUueueu

AeaeCaGuGuUCUuGcUcUalaA(L)

ue UeRUZGY GedZgZXcXcUgUueueu

Aeae CaGuGuUCUuGcUcUalad
ue UsalaGaGceAagadcAcUgUusueu

deaeCaGuGuUCUuGcUcUalad
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ue Ueal/aGaGeAdagadcAcUgUueueu

deaeCaGuGuUCUuGcUcUalad
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AD- ue Ueal/aGaGcecAagadcAcUgUueueu
Aeae CaGuGuUCUuGcUcUalaX
AD- ue UealaGaGceAdagadcAcUglUueusu
Xeae CaGuGuUCUuGcUcUalad
AD- ue UealaGaGceAdagadcAcUgUuesueu 10
D Xeae CaGuGuUCUuGeUcUallaX
ue UealaGaGceAagadcAcUgUusueu
D. Aeae CaGuGuUCUuGcUcUalaY
ue Ueal/aGaGcAagadcAcUgUuesueu
Yeae CaGuGuUCUuGeUcUalUad
AD- ue UeallaGaGcAagadcAcUgUueueu
AD. YeaeCaGuGuUCUuGeUcUaliaY
ue Ueal/aGaGceAdagadcAcUgUueusu
AD. Aeae CaGuGuUCUuGeUcUaURA 20
ue UeallaGaGceAagadcAcUgUueueu
AD. Aeae CaGuGuUCUuGcUcURUad
ue UealaGaGceAdagadcAcUglUueueu
D. Aeae CRGuGUUCUUuGcUcUalUaAd
ue UeallaGaGcAagadcAcUgUueusu
D AeReCaGuGuUCUuGcUcUalaAd
ue UeallaGaGcAagadcAcUgUueueu
AD. AeReCRGuGUUCUuGcUcURURA 20
ueUealaGaGcAagadcAcUgUueusu
D Aeae CaGuGuUCUuGeUcUaUZA
ueUsallaGaGcAagadcAcUgUususu
Aeae CaGuGuUCUuGcUcUZUaA
AD- ue Usal/aGaGceAdagadcAcUgUueueu
D. Aeae CZGuGuUCUuGcUcUalad
ue UsallaGaGcAagadcAcUgUueueu
AD. AeZe CaGuGuUCUuGcUcUalad
ue UeallaGaGcecAagadcAcUgUueueu 40
AeZe CZGuGuUCUuGcUcUZUZA
AD- ueUealaGaGceAdagadcAcUgUueueu
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b=7:3] YAy
= - ARG S/AS =A@ 53’
AR T
wTTR | i xR AeaeCaGuGuUCUuGeUcUalUaA(L)
AD- ueUealUaGaGcecAagadcAcUgUueueu
X040 72048 CZ04GuGuUCUUGcUcUal/eae 4
mTTR it AD- ue Ueal/aGaGcdagadcAcUgUueueu
X>010a0 CaGuGuUCUuGecUcUalUeae 4
mTTR Tk AD- ue UeallaGaGcAagadcAcUgUueueu
Xzos0a® CaGuGuUCUuGcUcUalUeae 4
mTTR Ui AD- ue UsallaGaGcAagadcAcUgUueueu
X20s0a0 CaGuGuUCUuGeUcUalUwae A
mTTR Ui AD- ue UealaGaGcdagadcAcUgUueueu
Aeae CaGuGuUCUuGcUcUZ0aUZ 204X 204
mITR TRt AD- ue UsallaGaGcAagadcAcUgUueueu
Aeae CaGuGuUCUuGcUcUaUaXzos
mTTR P AD- ue Ueal/aGaGcAagadcAcUgUueueu
) uegeggaul/luC4Uguaaccaaegea
mTTR TR A VPue CeuugGuudcaugdaducccasuec
uegegsZrpwul/uCAUguaaccaaegea
mTTR Ui A- VPueCeuugGuudcaugdaducccasuec
WeTTR iR xR uegegoZyuluCAUguZsiaccaaegea
AD- VPue(CeuugGuudcaugdaducccaouec
: uegegeZ,uluCAUguZzizaccZzza0gea
WeTTR MR AD VPueCeuugGuudcaugdaducccasuec
! uegeggaul/luCAUguaaccaaegea
h/eTTR MR AD VPue CeuugGuuXzescaugdaducccasuec
. uegeggaul/luC4Uguaaccaaegea
WeTTR R AD VPue CeuugGuuXziicZanugdaducccasuec
. uegeggaulluCAUguaaccaaegea
h/eTTR R AD VPue CeuugGuuXzi2¢ZaugXanzaducccaouec
UegeAcAadaUAAcUcAcUaUad
h/cTTR R AD- ueUeallaGuGaGuuaUulluGuCaeaeu
WeTTR g AD- Uege AcX204Z204X204aUAAcUcAcUalad

ue UealUaGuGaGuualUulUuGuCaeasu
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cs e xR UsgeXauscAadaUAAcUcAcUalUad
AD- ueUealUaGuGaGuualulUuGuCaeaeu
Uege AcAadaUAAcUcAcUalaXzos
= ik AD- ue Usal/aGuGaGuualul/uGuCaeaeu
UegeXjycAdadaUAAcUcAcUal/eas A
G| M | AD- ue UsalaGuGaGuualuUuGuCaeaeu
UegeXoicAadaUXanAcUcAcUaleae 4
= IR A- u sUeal/aGuGaGuualulUuGuCaeaeu
UegeXr2cAadaUXandcUcXanncUalUeas 4
= i AD- u eUealaGuGaGuualUulluGuCaeaeu
. UsgeAcAdadaUAAcUcAcUalUaA(L)
= i AD ue Ue ZysUaGuGaGuualluUuGuCaeaeu
g UegeAcAadaUAAcUcAcUalad(L)
= it AD ue UeZz11UaGuGZannGuualulluGuCaeaeu
. UegeAcAadaUAAcUcAcUalaA(L)
¢ it AD ue UeZr1:UaGuGZa12GuuZainUulUuGuCaeaeu
Ueae CuGuUgGAUuGalUuCgdaA(L)
= ik AD- VPueUeuCgdaUcAaucCadcAgUaegec
Ueae CuGuUgGAUuGaluCgAdaXaos
= T AD- VPueUsuCgdaUcAaucCadcAgUasgec
pcat | FER xR Ue X058 CuGuUgGAUuGaliuCgAeae A
- AD- VPue UsuCgdaUcAaucCadcAgUaegec
UeX 090 CuGuUgGAUuGaluCgAeae A
p-Cat it AD- VPue UsuCgdalUcdaucCadcAgUaegec
UeXone CuGuUgGXonUuGalluCgAeae 4
p-Cat i AD- VPueUeuCgdalUcdaucCadcAgUaegec
g Ue X210 CuGuUgGX212UuGZa12UuCgAeae A
p-Cat i AD VPueUeuCgdaUcdaucCadcAgUaegec
Usae CuGuUgGAUuGaluCgAleae A
p-Cat i AD- VPue UeuCgXapalcAaucCadcAgUaegec
Ueae CuGuUgGAUuGalluCgdeae 4
p-Cat R AD- VPue UeuCgXaaUcXanaucCadcAgUaegec
Ueae CuGuUgGAUuGalluCgdeae 4
p-Cat i AD- VPue UsuCgXaralcXanaucCZynAcAgUaegec
ceasuuuudaUCCucacucuaeaea
B-Cat it AD- VPueUeuagdgUGaggalludaaaugeaeg
ce ZypeuuuudalUCCucacucua®aea
p-Cat L AD- VPue UsuagdgUGaggaludaaaugeaeg
sopi 4 xR ceZireunuuXz1aUCCucacucuaeaea
AD- VPue UsuagdgUGaggaludaaaugeaeg
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BE (m/z)
& Ai% 5°-3°
FHEME BHIE
ON1 dCdGdCdGdAdAdTdTdCAGACAG 3646.39 3645.58
ON2 dCdGdCdGddAdTdTdCAGACdG 3661.41 3660.62
ON3 dCdGdCdGdAddTdTdCAGACAG 3661.41 3660.89
ON4 dCdGdCdGdddTdTdCdGdCdG 3676.42 3675.61
ON5 dCdGdCdGYddAdTdTdCAGICAG 3662.41 3661.71
ON6 dCdGdCdGdASddTdTACAGACdG 3662.41 3661.70
ON7 dCdGdCdGSd5ddTdTdCAdGdCdG 3677.42 3677.73
ONS dCdGdCAGdA(2FdA)dTdTdCAGACAG 3664.38 3663.41
ON9 dCdGdCAG(2FdA)(2FdA)dTdTdCdGdCdG 3682.38 3681.47
ON10 dCdGdCdGdA(isedG)dTdTdCdGdACdG 3662.39 3662.44
ON11 dCdGdCdG(isodG)(isodG)dTdTdCAGICAG 3680.39 3677.83
FAX-TFIVUAN) ., TAF-VFT W), FAXRV-FT I d6),

FEAX-FIV WD, TEFXFV-2,6-COT7I )LV, TAXFY-2-BN,6-CTFI Sy

(**d), 2-FNFa-FAX-TF )V ((FdA)). ROTFAXT AV 7T 73 (isodG)

oooooad
Oo0oo0oo0oooooooooboaoan
XIVAF R4*

A 2 -FTAXL-2 -INFAaTT ) -3 I RAT x—h

C 2 - FFH-2 -INFuTF -3 -ARRT z—}

G 2 -FTAX2 I rT )3 KRR z—h

U 2 -FFX-2 -INFuyIr-3 -FRFRA T z—F

a -0-RAFNTT ) -3-RAT7 =—h

c 2-0-AF N F -3 - RAT = —h

g L-O0-RAFNTT )3 -HRATz—h

u - 0-AF NIV -3 —HRAT = —h

d Y - FFX-2-TII)TT )-8 KRR T7 2 — NTFFXT-2,6-VT7I)FVV)
R 2-TIV)FTF I3 A7 2—~MNUR-2,6-CTFTI)FIV)

X 2 - FAXY2 -INFu-2-TI)TT )-8 -HRAT=—hr2 -F2,6-VT7I/)FV)
Y 2-73I)-2 0,4 CRAFLVFTTF )3 -FAT7xz—FMINA-2,6-C T I FV)
Z 2 O-AFN-2-TI)TF )-8 -HRATZ = — 12 Me—2,6-T7 I/ FV)
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INTERNATIONAL SEARCH REPORT International application Ne.
PCT/S22/37260

Al
IPC

CPC -

CLASSIFICATION OF SUBJECT MATTER
- INY, ABTK 31/7115; AB1TK 31/7088; AGTK 31/712; AB1K 31/7125; CO7H 181 73; CO7TH 19/2¢; GOTH 21/02 (2022.01)

ADD.
INV. AB1K 31/7115; AG1K 31/7088; AGTK 31/712; AG1K 31/7125; COTH 18173; CO7H 18/20; CO7H 21/02

ADD.

According to International Patent Classification (IPC) or to both national classification and [PC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search Histary documant

Documentation searched other than minimum documentation to the extent that such documents are ingluded in the fields searched
See Search History document

Electronic database consulted during the international search (name of databnse and, where practicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages .| Relevant to claim No.
X US 2012/0185510 A1 (INSTITUTE OF DRGANIC CHEMISTRY AND BIOCHEMISTRY 33-36
- ASCR,V.V.L.) 20 June 2019; paragraphs [0188}, {0959) -
Y 13
A 50-51
Y JP 3681338 B2 {JAPAN SCIENCE AND TECH CORP, JAPAN SCIENCE AND TECHNOLOGY | 1-3
AGENGCY) 10 August 2008; figures 5, 8, original; paragraphs [0013]-[0016], translaticn
A WO 2008{100447 A2 {GILEAD SCIENCES, INC.) 21 August 2008; ; page 240, lines 10-15; 50-51
page 241, lings 1-10
US 2012/0142897 A1 {UNIVERSITE D'ORLEANS, at al.) 7 Juns 2012; paragraph [0230] 50-51
A {PRADERE, U et al.) Synthesis of Nudleoside Phosphate and Phosphonate Predrugs. 50-81
Chemical Raviews, Vol. 114, Vol. 1, doi: 10.1021/6r6002¢35, 24 September 2014, pages
§154-9218; page 9161, scheme 18
I::] Further documents are listed in the continuation of Box C. D See patent family anmex.
*  Special categories of cited documents: : “T*  Tater document published after the international filing daie or priotity
“A"  document defining the general state of the art which is not considered date and pot in conflict with the application but cited to understand
1o be of particular relevance ~ the principle or theory underlying the invention
“D" document cited by the applicant In the infemational application Xt daculammdof pzul‘ticular rel%\e’moe;l(tlhe ?’Iaimed inventiun cannol be
wpn ; icati - i ;i considered novel or cannot be considered te involve an inventive step
E gairll_llger :;l)ghcmun or palent but published on or after the internatianal whan the document is taken alona
"L*  docoment which may throw doubts o prioritgwclaim(s) or which “Y" document of particular relevance; the claimed invention cannol
is cited to establish the publication date of another citalion or other be considered o involve an inventive step when the document is
special reason (as specitied) combined with one or more other such docurnents, such combination
"™ documentreforving toan oral disclosure., use, exhibition or other means being obvigus to & persan skilled in the art
"p*  docament published prior to the internasional Aling date but later than  “&"  document member of the same patent family
the priority date claimed
Date of the acwal completion of the international search Date of mailing of the international search report
12 Octobar 2022 (12.10.2022) J A N 1*0 2023
Name and mailing address of the ISA/ 1 Authorized officer
Mail Stop PCT, Attn: ISAMS, Camimissioner for Patents Shane Thomas
P.O. Box 1450, Alexandria, Virginia 22313-1450
Facsimile No. 5§71-273-8300 Telephane No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 {second sheet) (July 2022)

10

20

30

40

50
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INTERNATIONAL SEARCH REPORT International applivation No.
PCTAUS22/37260
Box No. 1 Mucleotide and/or amino acld sequence(s) (Conlinuation of item 1.¢ of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing: :

a I:I forming part of the international application as filed,

b. furnished subsequent 1o the intemnational filing date for the purposes of international search {Rule 13:ex 1(a)),

accompanied by & statement 1o the effect that the sequence listing does not go beyond the disclesure in the
international application as filed.

2. E] With regard to any nucleotide and/ar amino acid sequence disclosed in the international application, this repert has been
established to the extent that 2 meaningfirl search could be carried out without a WIPO Standard ST.26 compliant sequence

listing,

2. Additional comments:

Form PCT/ISA/210 {continuation of first sheet (1)) (July 2022)
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INTERNATIONAL SEARCH REPORT International application No,

PCT/US22/37260

Box Neo. 11 Observations where certain clzims were found unsearchable {Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Atticle 17(2)(a) for the following reasans:

L. D Claims Nos.:

because they relale to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.: -

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international scarch can be carried out, specifically:

3. Claims Nos.: 4-32, 37.49, 55-56, 68-87
because they are dependent claims and are nat drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 Observations where unity of invention is Incking (Contirvation of item 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this international application, as follaws:
-***_Plaage Ses Supplemental Page-""-

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims. ‘

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees,

3 D Ag only some of the required additional search fees were timely paid by the applicant, this international search repott covers
only those claims for which fees were paid, specifically ciaims Nos.:

4, % Na required additional search fees were timely paid by the applicant. Consequently, this intemational search report is restricied
to the invention first mentioned in the claims;, it is covered by claims Nos.:
Group |, Clalms 1-3, 33-36, 50-51

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompenied the payment of additional search fees.

Form PCT/ISA/210 {continuation of first sheet (2)) (July 2022)
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INTERNATIONAL SEARCH REPORT Tnternational application No

PCTHISZ2/37260

-*-Continued From Bax Na, lll: Observations where unity of invention is lacking-***-

This application containa the following tnvantlans or groups of Inventions which are not sa linked as to form a single genaral inventive
concept unger PCT Rule 13.1. In order for all inventions to be examined, the approprlate addiional examination fees must be paid.

Group |, Claims 1-3, 33-36, 50-51,are directed toward a method for preparing an oligonucleotide comprising a nucleoside of Formula |
having amino group aftached to the C2 carbon atom of the puring base

Group |I, Clalms 52-54, 57-58, are directad toward a method for preparing an oligonucleotide comprising a nuclecside of Fermula X
having oxo group attached to the C2 carbon atom of the purine Gase

The inventions listed as Groups | and Il do not refate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or comesponding spevial technisal features for ihe following reasons: the special technical features of
Groups | include a method for prepasing an oligonuclectide comprising a nucleoside of Formula | having amino group attached to the €2
carbon atem of this purine base, which are not present in Greup II; the special technical features of Group Il include a method for
praparing an dligoruclectide comprising a nualaoslde of Formula X having oxo grous attached to the C2 carbon atorn of the purine base,
which ara not present in Group .

Groups | and 1l share the technical features including a method far preparing an oligonuctectide comprising & group attached tc the C2
carbon atom of the purine bass, the mathod comprising reacting an aliganucleatide comprising a nuclecside of Formula [l or X| with 2
compound.

However, these shared tachnical features are previously disclosed by JP 3681338 B2 (JAPAN SCIENCE AND TECH CORF, JAFAN
SGIENGCE AND TECHNOLOGY AGENCY) {hereinafter “JAPANT) in view of US 2019/018565670 A1 (INSTITUTE OF ORGANIC
CHEMISTRY AND BIOCHEMISTRY ASCRV.M.L) (herelnafter “INSTITUTE").

JAPAN discloses a mathod for preparing an oligonucleotide comprising a group attached ta the C2 carbon atom of the purine base
{preparing the oligonucisotide DMTr-GATA{CP-G)TGGAC shown in figure B comprising cyclopropyiguanesine CP-G, in which the
cyclopropyiguancsine was preduced by substitution of the 2- fluorine atom of the fluarcinosine (F-1 in the dligonucieatide
DMTr-GATA{F-TGGAC wilh cyctopropylamine, where DMTr-GATA(F-I)TGGAG was produced by introduction of the B-nitrophenylethyl
2-fluorainosine phosphoramidite F shown in figure 5 In DMTr-GATA(DS-NPE-F-TGGAC cligonucleotide following by nitrophenylethyl
deprotection at the C8 atom of the inosine, it is expacted that tha 5-dimetoxy trityl and 3'-phosphoramidite groups are replaced by the
standard diphosphate linkages as a result of the standard oligonucleotide synthesis: figures 5, 6, original; paragrapha (0013]-{0016],
translation), where the stereo-chemical configuration of the compound is as shown {the stereo-chemical configuration of the sugar moiety
of the eyclapropyiguanosine CP-G derived from fluoroinosine F-| is as shown; figures 5, 6, original; paragraphs [0013}[0018],
franslation), the methad comprising reacting an oligonuclectide comprising 8 nucleoside of Farmula Il with a compound {reacting
aligonucleotide DMTr-BATA(F-)TGGAC with cyclopropylamine; figures 5, §, orlginal; paragraphs [0013]-[0016], translation), wherein: RH
is halogen flucro (the fiuorine atom Is attached to the C2 carbon atom of the Inosine base in the oligonucieotide DMT-GATA(F-)TGGAC,
figures 5, 6, original; paragraphs {0013]-[0016), translation); R2 Is hydrogen {the hydregen atom is attached to the C2' carbon atom of the
sugar moiety of Incsine in DMTT-GATA(FITGGAC or the sugar moiety of the guanosine in DMTr-GATA(CP-G)TGGAC; flgures &, 6,
original; paragraphs [0013]-[0016], franslation); R3 is a bond te an intemuclectide lInkage 10 a subsequent nuclaotide {the subsequant
nucleotide T of the fragment TGGAG is attached to the G3' carbon atom of the sugar maiety of the cyclopropylguanosine CP-G of the
oligenuciectide DMTT-GATA{CP-G)TGGAC, of the subsequent nucleotide T of the fragment TGGAC Is attached to the C3' carbon atomn
of the sugar moiety of the fluorainosine F-I of the oligonucieotide DMTT-GATA(F-)TGGAC; figures 3, B, arlginel; paragraphs
[0013]-{0016), translation}; R4 Is hydrogen (the hydrogen atom is attached to the C4 carbon atom of the sugar maiety in
cyclopropylguanasine CP-G of DMTr-GATA{CP-GYTGGAG, or the sugar melety in Auoroinosine F-l of DMTr-GATA{F-I)TGGAC; figures 5,
6, original; paragraghs [0013]{DC16), translation); R5 reprasents a bond to an intemuclectide linkage to a preceding nudieotlds {tha
preceding nuclactide A of the fragmant DMTr-GATA Is attached to the C5' carban atom of the sugar melaty of the cyclopropylguanosine
CP-G of the oligonucleotide DMTr-GATA(CP-GITGGAG, or the preceding nuclectids A of the frapment DMTrGATA is attached ta the
C5' carbon atom of the sugar maiety of the fluarcinosine F-| of the oligonuclestide DMTr-GATA(F-I)TGGAC; figures 5, 6, originel;
paragraphs [0013]-[0016], translation), R6 is hydragen {g second hydrogen atom is aitached to the nitrogen atom of the
cyclopropylamine; figures 5, 6, orlginal; paragraphs [0013)-{0018], iranslaticn), R7 is -L-RL, L is bond (a cyclopropyl molety |s attached
directly lo the nitrogen atom of the eyclopropylamiine, i.e., L is bond; figures 5, 6, original: paragraphs [0013]-{0D16], translation), RLis a
ligand G3 alkyl (a syciopropyl moiety is attached directly to the nitragen atom of the cyclopropylamine, the applicants do net disclose if
alkyl is linear, branched or cyelic, any alkyl fits description; figures 5, &, oniginal; paragraphs [0013]-[0016], translation), provided that at
least one of RB and R7 Is not H {R7 is -L-RL, RL is a ligand C3 alkyl that is not H; figures 5, B, original; paragraphs [0013]-{0016],
translation) provided that, | no mare than one of R2 end R3 is a band to an infemucleotide linkage 1o a subsequent nucleotide (R3 s a
bond to an intemuclectide linkage, R2 is hydrogen, the provida s met; figures 5, 6, original; paragraphs [0013]-[0018], translation); and ii
"when both of R? and R3 are not a bond, then RS is a band to an intemucieotide linkage te a pracading nucleotide (R3 is a bond to an
Intemuclectide linkage, R5 represents a bond to an inlemuclectide linkage, the proviso Is met; figures 5, B, original; paragraphs
1001 3]-{0016], translation), where the sterec-chemical configuration of the compound of Farmula 1l is as shown (ihe sterea-chemical
configuration of the sugar molety of the flucroinosine F-l is as shown; figures 5, 8, original; paragraphs [0C13}-{0016], translation}, JAPAN
does not disclose the nucleotide comprising the amina group attached lo the C6 carbon atom of the purine base. However, INSTITUTE
discloses the nuclaotide comprising the aminc group attached to the C6 carbon atom of the purine base {In the third ofigenuclectide
dimer in second column on page 24, the amino group is attached to the C6 carbxan atom of the purine base of the second nuclsotide;
paragraph [(188]}. It would have been obvious to a parson of ordinary skill in the art, at the time of the invention, to have madified the
method, as previcusly digclosed by JAPAN, in order to have provided for the nudleotide comprising the amino group attached to the C6
sarbon alom of the purine base, as previously disclosed by INSTITUTE (INSTITUTE; paragraph {0188]), for replacing the oxy group
attached to the C6 carbon atom of the purine bases, with an amina group, for applying the mathodology of substitution of the fluarine
atam with alkylamine group at the G2-posilion of the purine base for modification of other purine based nucleotides, to improve stability of
the purine bases in DNA agalnst exidation (JAPAN; figures 5, 8, original; abstract, translation; paragraphs [0013}{0018], translation).
Furiher, provided that JAPAN and INSTITUTE both disclosa the oligonuclectides comprising purine bases, where the purine bases
comprise fluorine atome attached to the C2 carbon ator of the bases (JAPAN: figures 5, 8, original; paragraphs [0013]-{0016],
translaticn) (INSTITUTE; INSTITUTE; paragraph [0188]), the modification to JAPAN's methad, of providing for the nucleelide cemprising
the amine group attached 1o the CB carbon atom of the purine base, would .
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provide the banefit of replacing the oxy greup attached to the CE carbon atom of the purine bases, with an amino group, for applying the

methodelogy of substitution f the flucrine atom with alkylamina group at the C2 position of the purine base for modification of other
purine based nucleotides, to mprove stability of the purine bases in DNA against oxidation (JAPAN; figures 5, 6, original; abstract,

translation; paragrapha [0013]{0016], translation).
Slnce none of the special technical features of the Groups I+, [+ and U+ is found in more than ane of the Inventians, and since all of the 10
shared technlcal features are previously disclosed by the JAFAN and INSTITUTE references, unity of invention is lacking.
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