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ALS SOD1;ALS2; STEX;FUS; TARDBP; VEGF (VEGF-a; VEGF-b; VEGF-c)

RIFIE Prkce (7 JL—JL) ; Drd2; Drd4 ; ABAT (7 JL3—JL) ; GRIAZ ; Grm5; Grin ;
Htr1b: Grin2a; Drd3;Pdyn; Grial (7 JL3—JL)

B BAE Mecp2: BZRAP1;MDGA2: Sema5A: —a—L-F 1241 i 88X (FMR2 (AFF2)

:FXR1;FXR2;Mglur5)

T ILYINAT—IR

E1:CHIP:UCH:UBB:Tau;LRP:PICALM; 25 RX7!)> ;PS1;SORL1;CR1;
Vidir: Ubal; Uba3; CHIP28 (Agp1, 7427 #8')s1) ;Uchll;Uchi3; APP

IL-10;IL-1(IL—1a;IL=1b) ;IL=13;IL=17(IL.-17a(CTLA8) ; IL-17b;IL-17¢;1L—
17d;IL-17) ;11-23; Cx3cr1 ;ptpn22; TNFa; NOD2/IBDADCARD15 ; IL-6;1L-12
(IL-12a;1L-12b) ; CTLA4; Cx3cl1

N—=F IR

x= XL A2 :DJ-1;LRRKZ ; 73— 2/ ; PINK1
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#B ER EBELEIOEEERET

EEHT | EKREELTOMBEEEGT

j‘l)_

Mm% KT | &1 (CDAN1, CDA1, RPS19, DBA, PKLR, PK1, NT5C3, UMPH1, PSN1, RHAG, RH50A,

BEOFE | NRAMP2, SPTB, ALAS2, ANH1, ASB, ABCB7, ABC7, ASAT) : #21) 2/ NERSEARBE (

=R UME | TAPBP, TPSN, TAP2, ABCB3, PSF2, RING11, MHC2TA, C2TA, RFX5, RFXAP, RFX5)

E W P (Bleeding disorders) (TBXAZR, P2RX1, P2X1) ; BFHRE UEFHE1(
HF1, CFH, HUS) ; BFVR U EFVII(MCFD2) ; AFVIR ZIE (F7) ; AFXRZHE(F10
) BFXIRZHE (F11) ;B FXIRZHE (F12, HAF) ; BFXIMAR Z5E (F13A1, F13A);
FEFXMBR Z fE (F13B) ; Z77a=&IM (FANCA, FACA, FA1, FA, FAA, FAAP95,
FAAPS0, FLJ34064, FANCB, FANCC, FACC, BRCA2, FANCD1, FANCD2, FANCD,
FACD, FAD, FANCE, FACE, FANCF, XRCC9, FANCG, BRIP1, BACH1, FANCJ, PHF9,
FANCL, FANCM, KIAA1596) ; MERS &) >/ \HREEERSE (PRF1, HPLH2, UNC13D,
MUNC13-4, HPLH3, HLH3, FHL3) : 1 & #A (F8, F8C, HEMA) ; If1 & #%B (F9, HEMB) ;
H {4 &= (Hemorrhagic disorders) (P ATT, F5) ; HMERO R Z R UEE (ITGB2,
CD18, LCAMB, LAD, EIF2B1, EIF2BA, EIF2B2, EIF2B3, EIF2B5, LVWM, CACH, CLE,
EIF2B4) ; ik Fr Bk & i (HBB) ; ¥ 5137 (HBA2, HBB, HBD, LCRB, HBA1)

HBaMIE | BfEBIERF1) /B8 (BCLTA, BCLY) ; BIMSE (TAL1, TCLS, SCL, TALZ, FLT3,

A< | NBS1, NBS, ZNFN1AT1, IK1, LYF1, HOXD4, HOX4B, BCR, CML, PHL, ALL, ARNT,

WIZIEE | KRAS2, RASK2, GMPS, AF10, ARHGEF 12, LARG, KIAA0382, CALM, CLTH, CEBPA,

2EMFEE | CEBP, CHIC2, BTL, FLT3, KIT, PBT, LPP, NPM1, NUP214, D9S46E, CAN, CAIN,

B UMEZE | RUNX1, CBFA2, AML1, WHSC1L1, NSD3, FLT3, AF1Q, NPM1, NUMA1, ZNF145, PLZF,
PML, MYL, STAT5B, AF10, CALM, CLTH, ARL11, ARLTS1, P2RX7, P2X7, BCR, CML,
PHL, ALL, GRAF, NF1, VRNF, WSS, NFNS, PTPN11, PTP2C, SHP2, NS1, BCL2,
CCND1, PRAD1, BCL1, TCRA, GATA1, GF1, ERYF1, NFE1, ABL1, NQO1, DIA4,
NMOR1, NUP214, D9S46E, CAN, CAIN)

MREM TN | AIDS(KIR3DL1, NKAT3, NKB1, AMB11, KIR3DS1, IFNG, CXCL12, SDF1) ; E2&E&E Mk

[ZEayERA | 1o/ IEFEGEEEE (TNFRSF6, APT1, FAS, CD95, ALPSTA) ;# &8 %&£ (IL2RG,

E DL | SCIDX1, SCIDX, IMD4) ; HIV-1(CCLS5, SCYAS5, D17S136E, TCP228) ; HIVEEZ 14 R &

BRUMEE | mi(IL10, CSIF, CMKBR2, CCR2, CMKBRS, CCCKRS5(CCRS)) ; & 7% (CD3E,
CD3G, AICDA, AID, HIGM2, TNFRSF5, CD40, UNG, DGU, HIGM4, TNFSF5, CD40LG,
HIGM1, IGM, FOXP3, IPEX, AlID, XPID, PIDX, TNFRSF14B, TACI) ; #&4E (IL-10, IL-1(
IL-1a, IL=1b), IL=13, IL=17(IL-17a(CTLA8), IL-17b, IL-17¢, IL- 17d, IL-17f), I-23,
Cx3cr1, ptpn22, TNFa, NOD2/CARD15 for IBD, IL-6, IL-12(IL~12a, IL-12b), CTLA4,
Cx3cll) : EEE SR RET L (SCIDs) (JAK3, JAKL, DCLRE1C, ARTEMIS, SCIDA,
RAG1, RAG2, ADA, PTPRC, CD45, LCA, IL7R, CD3D, T3D, IL2RG, SCIDX1, SCIDX,
IMD4)
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#B K BELTOBESET (EE)

EEHT | KELFOBEEEGT

=51)—

K, BFF | 73O F#BES (TTR, PALB) ; 7SO/ KF—, R (APOA1, APP, AAA, CVAP, AD1,

B, & | GSN, FGA, LYZ, TTR, PALB) ;i% (KRT18, KRT8, CIRH1A, NAIC, TEX292, KIAA1988

BUAY | ) EBM&S4 5 (CETR, ABCCT, CF, MRP7) : ') a—4 BTl fi (SLC2A2, GLUT2,

INIED | GBPC, GEPT, G6PT1, GAA, LAMP2, LAMPB, AGL, GDE, GBE1, GYS2, PYGL, PFKM) ;

FEE R | FFEREE, 142330 (TCF1, HNF1A, MODY3) : BF A€ . REIRIEN DHIZMEE (SCODT,

[EE SCO1) : FFU/A—+HE RI84E (LIPC) . RT3 E. AR UIERE (CTNNB1, PDGFRL,
PDGRL, PRLTS, AXIN1, AXIN, CTNNB1, TP53, P53, LFS1, IGF2R, MPRI, MET, CASPS,
MCH5 ; 8% 2 ZE 78 14 B 28 (UMOD, HNFJ, FJHN, MCKD2, ADMCKD2) ; =)Lk
FR4E (PAH, PKU1, QDPR, DHPR, PTS) ; £ %M B AT E (FCYT, PKHD1, ARPKD,
PKD1, PKD2, PKD4, PKDTS, PRKCSH, G19P1, PCLD, SEC63)

BAS B | Ruh—REFSRARO74—(DMD, BMD, MYF6), Tas x> XEFHU RO 71 (DMD,

BOES | BMD) : TA—FRLAZREEHT RO T74— (LMNA, LMN1, EMD2, FPLD, CMD1A,

EUEZE | HGPS, LGMD1B, LMNA, LMN1, EMD2, FPLD, CMD1A) ;EEmE/E F LB &G A0 T
—(FSHMD1A, FSHD1A) : §5 A RO 74— (FKRP, MDC1C, LGMD2I, LAMA2, LAMM,
LARGE, KIAA0609, MDC1D, FCMD, TTID, MYOT, CAPN3, CANP3, DYSF, LGMD2B,
SGCG, LGMD2C, DMDA1, SCG3, SGCA, ADL, DAG2, LGMD2D, DMDA2, SGCB,
LGMD2E, SGCD, SGD, LGMD2F, CMD1L, TCAP, LGMD2G, CMD1N, TRIM32, HT2A,
LGMD2H, FKRP, MDC1C, LGMD2!I, TTN, CMD1G, TMD, LGMD2J, POMT1, CAV3,
LGMD1C, SEPN1, SELN, RSMD1, PLEC1, PLTN, EBS1) ; KXEER &#& (LRP5, BMND1,
LRP7, LR3, OPPG, VBCH2, CLCN7, CLC7, OPTA2, OSTM1, GL, TCIRG1, TIRC7,
0C116, OPTB1) ; BAZEHEIE (VAPB, VAPC, ALS8, SMN1, SMA1, SMA2, SMA3, SMA4,
BSCL2, SPG17, GARS, SMAD1, CMT2D, HEXB, IGHMBP2, SMUBP2, CATF1, SMARD1
)

BERO | G (TYR OCA2 TYRP1, SLC45A2, LYST) : SA B2 5 A £ 4 (EDAR, EDARADD,

FEE R | WNT10A) ; T—5A-& 0O RfEEEE (COL5AT, COL5A2, COL1A1, COL1A2, COL3AT,

[EE TNXB, ADAMTS2, PLOD1, FKBP14) ; fa @ i REEEE (FLG, STS, TGMI1,
ALOXE3/ALOX12B, KRT1, KRT10, ABCA12, KRT2, GJB2, TGM1, ABCA12, CYP4F22,
ALOXE3, CERS3, NSHDL, EBP, MBTPS2, GJB2, SPINK5, AGHD5, PHYH, PEX7,
ALDH3A2, ERCC2, ERCC3, GFT2H5, GBA) ; 53 £ 54E (IKBKG, NEMO) ; #&#i 4 5E1t
JE (TSC1, TSC2) ; R #A:E{LFE{EE (POLR3A, PYCR1, LMNA, POLD1, WRN, DMPK)
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000000
#B HE BELTOBESRET HE)

EREHT
1)—

ERETOBEEREGT

IR ER
B R
Hpan&E
ERUE
=

=

ALS(SOD1, ALS2, STEX, FUS, TARDBP, VEGF (VEGF-a, VEGF-b, VEGF—c) ) : 7 JL*Y
\AT—%5 (APP, AAA, CVAP, AD1, APOE, AD2, PSEN2, AD4, STM2, APBB2, FE65L1,
NOS3, PLAU, URK, ACE, DCP1, ACE1, MPO, PACIP1, PAXIPIL, PTIP, A2M, BLMH,
BMH, PSENT, AD3) ; B ERfE (Mecp2, BZRAP1, MDGA2, SemaSA, —a—LF 1,
GLO1, MECP2, RTT, PPMX, MRX16, MRX79, NLGN3, NLGN4, KIAA1260, AUTSX2) ; fif§
SBXHEIZEE (FMR2, FXR1, FXR2, mGLURS) ; N\ FU AR RUNLF U R RERES (
HD, IT15, PRNP, PRIP, JPH3, JP3, HDL2, TBP, SCA17) ; /A\—F V9% (NR4A2,
NURR1, NOT, TINUR, SNCAIP, TBP, SCA17, SNCA, NACP, PARK1, PARK4, DJ1,
PARK7, LRRK2, PARKS, PINK1, PARKS, UCHL1, PARKS, SNCA, NACP, PARKT,
PARK4, PRKN, PARK2, PDJ, DBH, NDUFV2) ; Ly NEIEE* (MECP2, RTT, PPMX,
MRX16, MRX79, CDKLS5, STK9, MECP2, RTT, PPMX, MRX16, MRX79, x->X L1,
DJ-1) : B EFE (=21—L U1 (Nrgl), Erbd(Za—LS o DZFEE), 22T
£321(Cplx1), Tph1 MY TR 7o EROFLS—H, Tph2, T FZ7oERFOFLS5—
2 —a—LF 1, GSK3, GSK3a, GSK3b, 5-HTT(Slc6a4), COMT, DRD (Drdia),
SLC6A3, DAOA, DTNBP1, Dao(Daol)) ; 7L 42— RSEESE (APH-1(a RUB). 7
L=l (Psenl), =HRAK> (Nestn), PEN-2, Nos1, Parp1, Natl, Nat2) ; b ) XZL
AFRYE—MEE (HTT (N FUhoE), SBMA/SMAXT/AR (T T 4—F&),
FXN/X25(2V)—RKSAER), ATX3(RF v E-Uat79R), ATXNT R FATXN2 (B
S EBAE), DMPK (AR ERERME D A ROD4—), 7hOT42~1 R U Atn1 (DRPLA), CBP(
Creb-BP - 4 O—/\LEFRREN), VLDLR(FZ LY T—), Atxn], Atxn10)

Ooooooood
Ooooooood
Oooooooood
Oooooooood
Oooooooood
OOooOooooood

BRI &
RUEE

INESERIZE M (Aber, Cel2, Ce2, cp(ILATFRAIL), Timp3, h 772D, Vidir, Cer2
) ; E[AE (CRYAA, CRYA1, CRYBB2, CRYB2, PITX3, BFSP2, CP49, CP47, CRYAA,
CRYA1, PAX6, AN2, MGDA, CRYBA1, CRYB1, CRYGC, CRYG3, CCL, LIM2, MP19,
CRYGD, CRYG4, BFSP2, CP49, CP47, HSF4, CTM, HSF4, CTM, MIP, AQPO, CRYAB,
CRYAZ2, CTPP2, CRYBB1, CRYGD, CRYG4, CRYBB2, CRYB2, CRYGC, CRYG3, CCL,
CRYAA, CRYA1, GJA8, CX50, CAE1, GJA3, CX46, CZP3, CAE3, CCM1, CAM, KRIT1)
R JEEB B U A RO 74— (APOAT, TGFBI, CSD2, CDGG1, CSD, BIGH3, CDG2,
TACSTD2, TROP2, M151, VSX1, RINX, PPCD, PPD, KTCN, COL8A2, FECD, PPCD2,
PIP5K3, CFD) ; £ X1 B FAEI(KERA, CNA2) ; 8 A& (MYOC, TIGR, GLC1A, JOAG,
GPOA, OPTN, GLC1E, FIP2, HYPL, NRP, CYP1B1, GLC3A, OPA1, NTG, NPG,
CYP1B1, GLC3A) ; L—/A\—%XERMNME(CRB1, RP12, CRX, CORD2, CRD,
RPGRIP1, LCA6, CORDS, RPE6S5, RP20, AIPL1, LCA4, GUCY2D, GUC2D, LCA1,
CORDG6, RDH12, LCA3) ; B ArO 74— (ELOVL4, ADMD, STGD2, STGD3, RDS,
RP7, PRPH2, PRPH, AVMD, AOFMD,

VMD2)
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internationa] application as filed. '

2. I:l With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has been
established to the extent that a meaningful search could be carried out without a WIPO Standard ST.26 compliant sequence -

listing, :

3. Additional comments;
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INTERNATIONAL SEARCH REPORT - Taternational application No.

PCT/US 22/81019

BoxNo. Il  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect qf certain claims under Article 17(2)(a) for the following reasons:

D Claims Nos.;

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

2. [:' Claims Nos.:

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

3 . CIalm.s Nos.: 4-10, 14-28, 30-66
cavse they are pundmt claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

BoxNo.IIl  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
—-Go to Extra Sheet for continuation——

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

2. I:I As all searchable ¢laims could be searched without effort justifying additional fees, this Autherity did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
enly thos: claims for whmh fees were paid, specifically ¢laims Nos.:

-

4, E No required additional search fecs were timely paid by the applicant. Consaqnsnﬂy, this international search report is restricted
to the invention first mentioned in the claims, it-ig covered by claims Nos
1-3, 11-13, 27-29, limited to at least 60% identity to SEQ ID NO: 22, at Iea.st 0% identity to SEQ ID NO: 17

Remark on Protest ]:I The additional search fees were accompanied by the applioant’s protest and, where applicable, the
payment of a protest fee. )
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 aooompamcd the payment of additional scarch fees.
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INTERNATIONAL SEARCH REPORT Toternational application Mo,

PCTIUS 22/81018

Continuation of Box IlI; Dbservations where Unity of Invention is lacking

This application contains the following inventions or groups of inventions which are not sc finked as to form a single general |nventive
concapt under PCT Rufe 13.1. In order for all Inventions to be searched, the appropriate additional search faes must be paid.

Group |+: Claims 1-3, 11-13, 27-28, drawn to a non-naturally occurring RNA molecule which targets an OMNI-103 nuclease to a DNA
target site. The RNA molecule composition will be searched to the extent that the crRNA repeat sequence has at laast 80% sequenca
ientity to SEQ ID NO: 22, and the tracrRNA portior has at least 30% sequence [dentity to SEQ [T NO: 17. The first named invention
was determined based on the first listed crRNA sequence (clalm 3}, and the firet listed tracrRNA sequence (claim 13). This first named
invention has been selacted based on the guidance set forth in saction 10.54 of the PCT International Search and Preliminary
Examination Guidelines. Itis belleved that claims 1-3, 11-13, 27-29 read on this first named Invention and thus these claims will be
searched withoui fee to the extent that they encompass at least 80% sequance Identity o SEQ ID NO: 22 and at least 30% &equehce
identity to SEQ ID NO: 17. Additional RNA molecules wili be searched upon paymant of additlonal fees. Applicant must specty the
claims that encompass any additional elected RNA molecules. Applicants must further Indicate, i applicabls, the daims which read on
tha first named Invention If ditferent than what was indicated abova for this-group. Failure to clearly identify how any paid additional
invantion fees are to be applied to tha "+* graup{s) will result in only the first dlaimed invention to ba searched/examined. An exemplary
elactlon would be: at laast 80% sequence identity to SEQ ID NO: 23 and at least 30% sequence |dentity to SEQ ID NO: 18 (clalms 1-3,
11-13, 27-29).

The inventlons listed as Group I+ do not relate to & single general inventive concept under PCT Rula 13.1 bacause, under PCT Rule
13.2, they lack the same or corresponding special tochnical features for the follomng resgons:

Special Tachnical Features:

Among the inventions listed as Groups I+ are tha spacific ctRNA repeats and fracrRNA RNA molscules recited therain. Each invention
requiras a specific rRNA and a spacific tracrRNA molecule not required by any other inventions.

No technical featuras are shared between the polynuclectide sequances of Group I+ and, accordingly, this group lacks unity a priox,
Common Technical Features:
Group H inventions comprize the following compaonents:

1. an RNA molecule comprising a crRINA repeat portion.

2. an RNA molacule comprising a tracrRNA portion.

3. an RNA scaffold comprising a cfRMA repeat portion and a tracrRNA portion,
4. an OMNI-103 nuclease

However, gaid common technical features do not represent a contribution ovar the prior art, and are disclosed by WQ 2021/243058 A1
to Emandoble, Inc. (herelnafter “Emendoblo"} [published 2 Dacambar 2021].

As 1o common technical featura #1, Emendoble discloses an RNA molecula comprising a crRNA repaat portion (para [0043]; "In soma
embodiments, the RNA molecule Is a gulde RNA molecule such as a crRNA molacule™ Emendeblo SEQ ID NQ: 12124 comprises
instant application crRNA repeat 8EQ ID NO: 22 (SEQ ID NO: 12124; OMNI-103 ngNA scaffold with g42: 23-guuugagaguagug-36
100% sequance identity).

As 1o commaon tachnical feature #2, Emendobio discloses an RNA molecule comprising a tracrRNA portion (para [0038]; "In
embadimants of the present invention, an RNA malecule comprising a guide sequence pertion may further comprise the sequence of a
tracrRNA molecule. Such embodiments may be designed as a synthetic fuslon of the guide pomon of the RNA molecule and the trans-
activating crRNA (tracrRNA)").

-—rontinued on next sheet-—-
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INTERNATIONAL SEARCH REFORT Tntermational spplicetion Mo,

PCTIUS 22/81019

~=-continued from previous shast——

As to comimoh technical featurs #3, Emendobic discloses an RNA scaffold comprising a crRNA repeat portion and a tragrRMNA, portion
{para [0038]; "a synthetic fusion of the guide portion of the RMA moleculs and the trans-activating crRNA (tracrRMA)"; para [0043]; *In
same ambodiments, the RNA molecule is a guide RNA molecule such as a crRNA molecule™,

As to cornmon technlcal feature #4, Emendobio discloses an OMNI-103 nuclease (para [0020]; "Editing activity of OMNi-103 CRISPR
nudloase with an RNA guide molecula targating SARM1 In HeL.a cells, Specific RNA guide molecules were-co-transfacied with OMNI-
103 CRISPR nucleass to determine their on-target activity"; para [0118}; "a novet CRISPR nuclease, OMNI-103(SEQ 1D NC: 12121),
which displays unique PAM requirements, was teated for editing"}.

As the cammen technical features were known in the art aﬂhe time of the Invention, Ihay cannot ba consldenad common spacial
technlca.l Teatures that would otherwise unify the groups. The Inventions lack unity with one another. -

Therefura. Group H+ inventions lack unity of Invention under PCT Rule 13 because they do not share a same or corraspondlng special
technical feature.

Itern 4 (continued): Clalms 4-10, 14-26, 30-66 are dependant clalma and are not draﬁeél according o the second and third sentences of
PCT Rule 6.4{a).
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