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liver, nmediated by a virus (HCV) that can lead to cirrhosis, liver failure
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mechani sm of target RNA cl eavage. Single m smatches) or base-substi tut| ons,
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activity o¥08/38#ozyne. Nucleic acid nol ecul es having an Sepedogs e
enzymatic activity are able to repeatedly cl eave ot her separate RNA
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nucl ei ¢ acid nol ecules can be targeted to virtually any RNA transcript, and
efficient cleavage achieved in vitro (Zaug et al. , 324, Nature 429 198b ;
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15 polynerase (MIligan and Unl enbeck, 1989, Methods Enzynol . léﬁ aéz)
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usi ng general nethods or are purified by high pressure liquid

chromat ography (HPLC, See Stinchconb et al., International PCT Publication
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10 Transcription of the ribozynme sequences are driven fr n?aﬁgpr%{?%or

eukaryotlc RNA polynerise | (pol |), RNA polynerise |

pol yneri se ?P?’SS? I11). Transcripts frompol Il or poI PCT/USY YR 7er s wi | |
be expressed at hlgh levels in all cells; the levels of a given pol |
pronoter in a given cell type will depend on the nature of the gene
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Ribozyme sites identified and referred to below use the following nomenclature:
“region of the genome in which the site exists” followed by “nucleotide position 5’ to the
cleavage site” (according to the reference sequence and numbering described above). For

example, a ribozyme cleavage site at nucleotide position 67 in the 5° NCR is designated
35 “5-67”, and a ribozyme cleavage site at position 48 in the core coding region is designated
“c48”.
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To confirm that a ribozyme cleavage mechanism was responsible for the inhibition
25 of HCV-PV replication observed, HCV-PV infected cells were treated with ribozymes to
site 183 that maintained binding arm sequences but contained a mutation in the catalytic
core to attenuate cleavage activity (Table I). Viral replication in these cells was not
inhibited compared to cells treated with the scrambled control ribozyme (Fig. 6A, 4% and
5™ bar), indicating that ribozyme cleavage activity was required for the inhibition of HCV-
30 PV replication observed. In addition, ribozymes targeting site 183 of the HCV 5’UTR had
no effect on wild type PV replication (Fig. 6B). These data provide evidence that the
ribozyme-mediated inhibition of HCV-PV replication was dependent upon the HCV 5’
UTR and not a general inhibition of PV replication.
Ribozymes to site 183 were also tested for the ability to inhibit HCV-PV
35 replication during a single infectious cycle in HeLa cells (Fig. 8). Cells treated with
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All the nbozymes described in example 10 above contained 7 nucleotides on each
5 Dbinding arms and contained a 4 base-paired stem II element (7/4 format). For
pharmaceutical manufacture of a therapeutic ribozyme it is advantageous to minimize
sequence length if possible. Thus ribozymes to site 183 were shortened by removing the
outer most nucleotide from each binding arm such that the ribozyme has six nucleotides in
each binding arm and the stem II region is four base-paired long (6/4 format); removing
10  one base-pair (2 nucleotides) in stem II resulting in a 3 base-paired stem II (7/3 format); or
removing one nucleotide from each binding arm and shortening the stem II by one base-
pair (6/3 format), (See Figure 7 for a schematic representation of each of these
ribozymes). Ribozymes in all tested formats gave significant inhibition of viral replication
(Fig. 8) with the 7/4, 7/3 and 6/3 formats being almost identical at the 8h timepoint (P <
15 0.001 across time course for all formats). The shortest ribozyme tested (6/3 format) was
slightly more efficacious (>90% inhibition, P < 0.001) than the 7/4 ribozyme (~80%
inhibition, P < 0.001). The 6/3 ribozyme may have a greater ability to access site 183 in

the HCV-PV chimera.

Example 12: Combination Therapy of HCV Ribozymes and Interferon

20 HeLa cells (10,000 cells per well) were pre-treated with 12.5 Units/ml of
Interferon alpha in complete media (DMEM + 5% FBS) or pre-treated with complete
media alone for 4 hours and then infected with HCV-PV at an MOI = 0.1 for 30 minutes.
The viral inoculum was then removed and 200 nM ribozyme targeted to HCV site 183
(Rz) or binding attenuated control, which has mutations in the catalytic core of the

25  ribozyme that severely attenuates the activity of the ribozyme, (BAC) was delivered using
cationic lipid in complete media for 24 hours. After 24 hours, the cells were lysed three
times by freeze/thaw to release virus and virus was quantified by plaque assay. Viral yield
is shown as mean plaque forming units per ml (pfiyml) + SEM. The data is shown in
figure 10.

30 Pre-treatment with interferon (IFN) reduces the viral yield by ~10" in control
treated cells (BACHFN versus BAC). Ribozyme treated cells produce 2 x 10 less virus
than control-treated cells (Rz versus BAC). The combination of Rz and IFN treatment
results in a synergistic 4 x 10 reduction in viral yield (Rz+IFN versus BAC). An additive
effect would result in only a 3 x 107 reduction (1 x 107 +2 x 10,
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aVic 168‘ %&Hﬁ%ﬂ%}?m&%xﬁ F‘E%&s@cﬁoﬂ%ﬁﬂ cells were seeded in black-walled 96-well

plates (Packard Instruments) at a density of 12,500 cells/well and incubated at 37°C under

5% CO,, for 24 hours. Co-transfection of target reporter HCVT7C (0.8 pg/ml), control

reporter pRLSV40, (1.2 pg/ml) and ribozyme, 50-200 nM was achieved by the following

method: a 5X mixture of HCVT7C (4 pg/ml), pRLSV40 (6 pg/ml), ribozyme (2501000

15 nM) and cationic lipid (28.5 pg/ml) was made in 150 pls of OPTI-MEM (GIBCO BRL)

minus serum. Reporter/ribozyme/lipid complexes were allowed to form for 20 minutes at

37°C under 5% CO,. Medium was aspirated from OST?7 cells and replaced with 120 pls of

OPTI-MEM (GIBCO BRL) minus serum, immediately followed by the addition of 30 pls

of 5X reporter/ribozyme/lipid complexes. Cells were incubated with complexes for 4

20  hours at 37°C under 5% CO, . Luciferase assay was performed as described in example 7.

The data is summarized in table IX, with each motif’s results listed along with its control.

All of the ribozyme motifs were able to reduce the amount of HCV produced by the cells
compared to the ribozymes not targeted to any HCV (irrelevant controls).

Cell Culture Assays

25 Although there have been reports of replication of HCV in cell culture (see
below), these systems are difficult to replicate and have proven unreliable. Therefore,
as was the case for development of other anti-HCV therapeutics such as interferon and
ribavirin, after demonstration of safety in animal studies applicant can proceed directly
into a clinical feasibility study.

30 Several recent reports have documented in vitro growth of HCV in human cell
lines (Mizutani et al., Biochem Biophys Res Commun 1996 227(3):822-826; Tagawa et
al., Journal of Gasteroenterology and Hepatology 1995 10(5):523-527; Cribier ef al,
Journal of General Virology 76(10):2485-2491; Seipp et al., Journal of General Virology
1997 78(10)2467-2478; lacovacci et al, Research Virology 1997 148(2):147-151;

35 Iocavacci et al., Hepatology 1997 26(5) 1328-1337; Ito ef al., Journal of General Virology
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aU] ¢ a] c recent publications rega:dmg HCV cell cultures document replication for up to 6-months.
In addition to cell lines that can be infected with HCV, several groups have
reported the successful transformation of cell lines with cDNA clones of full-length or
10  partial HCV genomes (Harada et al, Journal of General Virology 1995 76(5)1215-1221;
Haramatsu ef al., Journal of Viral Hepatitis 1997 4S(1):61-67; Dash et al., American Journal of
Pathology 1997 151(2):363-373; Mizuno ef al., Gasteroenterology 1995 109(6):1933-40; Yoo et
al., Journal Of Virology 1995 69(1):32-38).

Animal Models
15 The best characterized animal system for HCV infection is the chimpanzee.
Moreover, the chronic hepatitis that results from HCV infection in chimpanzees and
humans is very similar. Although clinically relevant, the chimpanzee model suffers from
several practical impediments that make use of this model difficult. These include; high
cost, long incubation requirements and lack of sufficient quantities of animals. Due to
20  these factors, a number of groups have attempted to develop rodent models of chronic
hepatitis C infection. While direct infection has not been possible several groups have
reported on the stable transfection of either portions or entire HCV genomes into rodents
(Yamamoto ez al., Hepatology 1995 22(3): 847-855; Galun et al., Journal of Infectious Disease
1995 172(1):25-30; Koike er al, Journal of general Virology 1995 76(12)3031-3038;
25  Pasquinelli et al., Hepatology 1997 25(3): 719-727; Hayashi et al., Princess Takamatsu Symp
1995 25:1430149; Mariya K, Yotsuyanagi H, Shintani Y, Fujie H, Ishibashi K, Matsuura Y,
Miyamura T, Koike K. Hepatitis C virus core protein induces hepatic steatosis in transgenic
mice. Journal of General Virology 1997 78(7) 1527-1531; Takehara et al., Hepatology 1995
21(3):746-751; Kawamura et al., Hepatology 1997 25(4): 1014-1021). In addition,
30 transplantation of HCV infected human liver into immunocompromised mice results in
prolonged detection of HCV RNA in the animal’s blood.

Diagnostic uses
Ribozymes of this invention may be used as diagnostic tools to examine genetic
drift and mutations within diseased cells or to detect the presence of HCV RNA in a cell.
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5  structure and function in vitro, as well as in cells and tissues. Cleavage of target RNAs
with ribozymes may be used to inhibit gene expression and define the role (essentially) of
specified gene products in the progression of disease. In this manner, other genetic targets
may be defined as important mediators of the disease. These experiments will lead to
better treatment of the disease progression by affording the possibility of combination
10 therapies (e.g., multiple ribozymes targeted to different genes, ribozymes coupled with
known small molecule inhibitors, or intermittent treatment with combinations of
ribozymes and/or other chemical or biological molecules). Other in vifro uses of
ribozymes of this invention are well known in the art, and include detection of the
presence of mRNAs associated with HCV related condition. Such RNA is detected by
15  determining the presence of a cleavage product after treatment with a ribozyme using
standard methodology.

In a specific example, ribozymes which can cleave only wild-type or mutant forms
of the target RNA are used for the assay. The first ribozyme is used to identify wild-type
RNA present in the sample and the second ribozyme will be used to identify mutant RNA
20 in the sample. As reaction controls, synthetic substrates of both wild-type and mutant
RNA will be cleaved by both ribozymes to demonstrate the relative ribozyme efficiencies
in the reactions and the absence of cleavage of the “non-targeted” RNA species. The
cleavage products from the synthetic substrates will also serve to generate size markers for
the analysis of wild-type and mutant RNAs in the sample population. Thus each analysis
25  will require two ribozymes, two substrates and one unknown sample which will be
combined into six reactions. The presence of cleavage products will be determined using
an RNase protection assay so that full-length and cleavage fragments of each RNA can be
analyzed in one lane of a polyacrylamide gel. It is not absolutely required to quantify the
results to gain insight into the expression of mutant RNAs and putative risk of the desired
30 phenotypic changes in target cells. The expression of mRNA whose protein product is
implicated in the development of the phenotype (i.e., HCV) is adequate to establish risk.
If probes of comparable specific activity are used for both transcripts, then a qualitative
comparison of RNA levels will be adequate and will decrease the cost of the initial
diagnosis. Higher mutant form to wild-type ratios will be correlated with higher risk

35  whether RNA levels are compared qualitatively or quantitatively.
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ajor structural features largely established through phylogenetic comparisons
10 ™A —
. Important 2’ OH contacts beginning to be identified !
. Kinetic framework under development [24]

Neurospora VS RNA

. Size: ~144 nucleotides.
15 . Trans cleavage of hairpin target RNAs recently demonstrated [25].
. Sequence requirements not fully determined.
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Hairpin Ribozyme
20 . Size: ~50 nucleotides.
. Requires the target sequence GUC immediately 3' of the cleavage site.
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11 HCV-265 265 GCGACCC CUGAUGAG X CGAA ACACUAC GUAGUGU U GGGUCGC
12 HCV~270 270 CUUUCGC CUGAUGAG X CGAA ACCCAAC GUUGGGU C GCGAAAG
20 i3 HCV-288 288 CAGGCAG CUGAUGAG X CGAA ACCACAA UUGUGGU A CUGCCUG
14 HCV-298 298 AGCACCC CUGAUGAG X CGAA AUCAGGC GCCUGAU A GGGUGCU
15 HCV-306 306 CACUCGC CUGAUGAG X CGAA AGCACCC GGGUGCU U GCGAGUG
16 HCv-325 325 UCUACGA CUGAUGAG X CGAA ACCUCCC GGGAGGU C UCGUAGA
17 HCV~327 327 GGUCUAC CUGAUGAG X CGAA AGACCUC GAGGUCU C GUAGACC
25 18 HCV-330 330 CACGGUC CUGAUGAG X CGAA ACGAGAC GUCUCGU A GACCGUG
19 HCV~-407 407 GGAACUU CUGAUGAG X CGAR ACGUCCU AGGACGU C AAGUUCC
20 HCv-412 412 GCCCGGG CUGAUGAG X CGAA ACUUGAC GUCAARGU U CCCGGGC
21 HCV-413 413 CGCCCGG CUGAUGAG X CGAA AACUUGA UCAAGUU C CCGGGCG
30 22 HCV-426 426 ACGAUCU CUGAUGAG X CGAA ACCACCG CGGUGGU C AGAUCGU
23 HCV=-472 472 CACACCC CUGAUGAG X CGAA ACGUGGG CCCACGU U GGGUGUG
24 HCV-489 489 GUCUUCC CUGAUGAG X CGAA AGUCGCG CGCGACU A GGBAAGAC
25 HCv-498 488 CGUUCGG CUGAUGAG X CGAA AGUCUUC GAAGACU U CCGAACG
26 HCV-~499 499 CCGUUCG CUGAUGAG X CGAA AAGUCUU AAGACUU C CGARCGG
27 HCV=~508 508 AGGUUGC CUGAUGAG X CGAA ACCGUUC GAACGGU C GCAACCU
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28 | HCV-534 | 534 UUGGGGA CUGAUGAG X CGAA AGGUUGU ACAACCU A UCCCCAA
29 | HCV-536 536 CCUUGGG CUGAUGAG X CGAA AUAGGUU AACCUAU C CCCAAGG
30 | HCV-546 | 546 GGUCGGC CUGAUGAG X CGRA AGCCUUG CAAGGCU C GCCGACC
31 | HCV-561 | 561 CAGGCCC CUGAUGAG X CGAA ACCCUCG CGAGGGU A GGGCCUG
32 | HCV-573 | 573 CCAGGCU CUGAUGAG X CGAA AGCCCAG CUGGGCU C AGCCUGG
33 | HCV-583 | 583 CCAAGGG CUGRUGAG X CGAA ACCCAGG CCUGGGU A CCCUUGG
34 | HCV-588 588 AGGGGCC CUGAUGAG X CGAA AGGGUAC GUACCCU U GGCCCCU
35 | HCV-596 | 596 | UGCCAUA CUGAUGAG X CGAR AGGGGCC GGCCCCU C UAUGGCA
36 | HCv-598 598 AUUGCCA CUGAUGAG X CGAA AGAGGGG CCCCUCU A UGGCAAU
37 | HCV-632 | 632 GUGACAG CUGAUGAG X CGAA AGCCAUC GAUGGCU C CUGUCAC
38 | HCV-637 | 637 GCGGGGU CUGAUGAG X CGAA ACRGGAG CUCCUGU C ACCCCGC
39 | HCV-649 | 649 | AGGCCGG CUGAUGAG X CGAA AGCCGCG CGCGGCU ¢ CCGGCCU
40 | HCV-657 | 657 CCCCAAC CUGAUGAG X CGAA AGGCCGS CCGGCCU A GUUGGGG
41 | HCV-660 | 660 GGGCCCC CUGAUGAG X CGAA ACUAGGC GCCUAGU U GGGGCCC
42 | HCV-696 | 696 | UUACCCA CUGAUGAG X CGAA AUUGCGC GCGCAAU C UGGGUAA
43 | HCV~T707 707 UAUCGAU CUGAUGAG X CGAA ACCUUAC GUAAGGU C AUCGAUA
44 | BCV-710 | 710 GGGUAUC CUGAUGAG X CGAA AUGACCU AGGUCAU C GAUACCC
45 | HCv-T114 | 714 GUGAGGG CUGAUGAG X CGAA AUCGAUG CAUCGAU A CCCUCAC
46 | HCV-730 | 730 | GUCGGCG CUGAUGAG X CGAA AGCCGCA UGCGGCU U CGCCGAC
47 1 HCv-731 | 731 GGUCGGC CUGAUGAG X CGAA AAGCCGC GCGGCUU C GCCGACC
48 | HCvV-148 748 CGGAAUG CUGAUGAG X CGAA ACCCCAD AUGGGGU A CAUUCCG
49 | HCV-752 | 752 CGAGCGG CUGAUGAG X CGAA AUGUACC GGUACAU U CCGCUCG
50 | HCV-T753 753 ACGAGCG CUGAUGAG X CGAA AAUGUAC GUACAOU C CGCUCGU
51 { HCV~758 [ 758 CGCCGAC CUGAUGAG X CGAA AGCGGAA UUCCGCU C GUCGGCG
52 | HCv-761 | 761 GGGCGCC CUGAUGAG X CGAA ACGAGCG CGCUCGU C GGBCGCCC
53 | HCVv-773 | 773 CGCCCCC CUGAUGAG X CGAA AGGGGGG CCCCCCU A GGGGGCG
54 | HCV-806 | 806 GAACCCG CUGAUGAG X CGAA ACACCAU AUGGUGU C CGGGUUC
S5 | HCv-812 [ 812 CCUCCAG CUGAUGAG X CGAA ACCCGGA UCCGGGU U CUGGAGG
56 | HCV-813 813 UCCUCCA CUGAUGAG X CGAA AACCCGG CCGGGUU C UGGAGGA
§7 { HCV-832 832 UGUUGCG CUGAUGAG X CGAA AGUUCAC GUGAACU A CGCARACA
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58 HCV~847 847 ACCGGGC CUGAUGAG X CGAA AGULUCCC GGGAACU U GCCCGGU
59 HCV-855% 855 ARAGAGC CUGAUGAG X CGAA ACCGGGC GCCCGGU U GCUCUUu

5 60 HCV-859 B59 AGAGAAA CUGAUGAG X CGAA AGCAACC GGUUGCU C UUUCUcy
61 HCV-982 982 UGCCUCA CUGAUGAG X CGAA ACACAAU AUUGUGU A UGAGGCA
62 | HCV-~1001 | 1001 UAUGCAU CUGAUGAG X CGAA AUCAUGC GCAUGAU C AUGCAUA
63 | HCv~1022 | 1022 CGCAGGG CUGAUGAG X CGAA ACGCACC GGUGCGU A CCCUGCG

10 64 ] HCV-1031 { 1031 UCUCCCG CUGAUGAG X CGAA ACGCAGG CCUGCGU U CGGGAGA
65 { HCV~-1032 | 1032 UUCUCCC CUGAUGAG X CGAA AACGCAG CUGCGUU C GGGAGAA
66 | HCV-1048 [ 1048 ACAACGG CUGAUGAG X CGAA AGGCGUU AACGCCU C CCGUUGU
67 HCV-1053 | 1053 ACCCAAC CUGAUGAG X CGAA ACGGGAG CUCCCGU U GUUGGGU

15 68 | HCV-1056 | 1056 GCUACCC CUGAUGAG X CGAA ACAACGG CCGUUGU U GGGUAGC
69 | HCV-1061 { 1061 UGAGCGC CUGAUGAG X CGAA ACCCAAC GUUGGCEU A GCGCUCA
70 { HCV-1127 | 1127 GCAAGUC CUGAUGAG X CGAA ACGUGGC GCCACGU C GACUUGC
71 | HCV-1132 | 1132 AACGAGC CUGAUGAG X CGAA AGUCGAC GUCGACU U GCUCGUU
72 | KCv-1136 | 1136 CCCCAAC CUGAUGAG X CGAA AGCAAGU ACUUGCU C GUUGGGG

20 73 | HCV-1139 | 1139 CCGCCCC CUGAUGAG X CGAA ACGAGCA UGCUCGU U GGGGCGG
74 | HCV-1153 | 1153 GGAACAG CUGAUGAG X CGAA AAGCGGC GCCGCUU U CuGuucc
75 | HCV~1154 | 1154 CGGAACA CUGAUGAG X CGAA AAAGCGG CCGCUUU C UGUUCCG
76 } HCv-1158 | 1158 AUGGCGG CUGAUGAG X CGAA ACAGAAA DUUCUGU U CCGCCAU

25 77 | HCV-1159 | 1158 CAUGGCG CUGAUGAG X CGAA AACAGAA UUCUGUU C CGCCAUG
78 | HCV-1168 | 1168 CCCCACG COGAUGAG X CGAA ACAUGGC GCCAUGU A CGUGGGG
79 | HCV-1189 ] 1189 GAARACG CUGAUGAG X CGAA AUCCGCA UGCGGAU C CGUUUUC
80 | HCV-1193 11193 CGAGGAA CUGAUGAG X CGAA ACGGAUC GAUCCGU U uuccuca

30 81 | HCV-1194 | 1194 ACGAGGA CUGAUGAG X CGAA AACGGAU AUCCGUU U UCCUCGU
82 } HCV-1195 | 1195 GACGAGG CUGAUGAG X CGAA AAACGGA UCCGUUU U CCUCGUC
83 ) HCV-1196 | 1196 AGACGAG CUGAUGAG X CGAA AAAACGG CCGUUUU C CUCGUCU
g4 | HCV-1280 | 1280 GACCUGA CUGAUGAG X CGAA ACAUGGC GCCAUGU A UCAGGUC
85 } HCv-1282 | 1282 GUGACCU CUGAUGAG X CGAA AUACAUG CAUGUAU C AGGUCAC
86 | HCV~-1287 | 1287 AUGCGGU CUGAUGAG X CGAA ACCUGRU AUCAGGU C ACCGCAU
87 { HCV-1373 | 1373 UAUCCAC CUGAUGAG X CGAA ACAGCUU ARGCUGU C GUGGAUA N
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243 | HCV-4373 | 4373 CGAGCAC CUGAUGAG X CGAA ACGAGCC GGCUCGU C GUGCUCG
10 244 | HCV-4379 [ 4379 | CGGUGGC CUGAUGAG X CGAA AGCACGA | UCGUGCU C GCCACCG
245 | HCV=-4425 | 4425 UCCUCAA CUGAUGAG X CGAA AUUUGGG CCCAAAU A UUGAGGA
246 | HCV~4444 | 4444 AGUGUUG CUGAUGAG X CGAA ACAGAGC GCUCUGU C CAACACU
247 | HCV=-4460 | 4460 AGAAGGG CUGAUGAG X CGAA AUCUCUC GAGAGAU C CCCUUCU
15 248 | HCV-4481 | 4481 CGAGGGG CUGAUGAG X CGAA AUGGCCU AGGCCAU C CCCCUCG
249 | HCV-4487 [ 4487 | UGGCCUC CUGAUGAG X CGAA AGGGGGA UCCCCCU C GAGGCCA
250 | HCV-4496 | 4496 CCCCCUU CUGAUGAG X CGAA AUGGCCU AGGCCAU C AAGGGGG
251 | BCV-4528 | 4528 CUUCUUG CUGAUGAG X CGAA AGUGGCA UGCCACU C CAAGAAG
252 | BCV-4577 | 4577 CGGCAUU CUGAUGAG X CGAA AUUCCGA UCGGAAU C AAUGCCG
20 253 | HCV-4586 | 4586 AAUACGC CUGAUGAG X CGAA ACGGCAU AUGCCGU A GCGUAUU
254 | HCV-4581 | 4591 CCGGUAA CUGAUGAG X CGAA ACGCUAC GUAGCGU A UUACCGG
255 | HCV~-4593 | 4593 CCCCGGU CUGAUGAG X CGAA AUACGCU AGCGUAU U ACCGGGG
256 | HCV-4594 | 4594 ACCCCGG CUGAUGAG X CGAA AAUACGC GCGUAUU A CCGGGGU
25 257 | HCV-4616 | 4616 | UCGGUAU CUGAUGAG X CGAA ACGGACA UGUCCGU C AUACCGA
258 | HCV-4619 | 4619 | UAGUCGG CUGAUGAG X CGAA AUGACGG CCGUCAU A CCGACUA
259 | HCV-4626 | 4626 UCUCCGC CUGAUGAG X CGAA AGUCGGU ACCGACU A GCGGAGA
260 | HCV~4672 | 4672 ACCGGUG CUGAUGAG X CGAA AGCCCGU ACGGGCU A CACCGGU
30 261 | HCV~4697 | 4697 UGCAGUC CUGAUGAG X CGAA AUCACCG CGGUGAU C GACUGCA
262 { HCV~4789 | 4789 UGAGCGC CUGAUGAG X CGAA ACACCGC GCGGUGU C GCGCUCA
263 | HCV~4795 | 4795 CCGUUGU CUGAUGAG X CGAA AGCGCGA UCGCGCU C ACAACGG
264 | HCV-4920 | 4920 | UCAUACC CUGAUGAG X CGAA AGCACAG CUGUGCU U GGUAUGA
265 | HCV-4924 | 4924 | GAGCUCA CUGAUGAG X CGAA ACCAAGC GCUUGGU A UGAGCUC
266 | HCV~-4931 | 4931 CGGGCGU CUGAUGAG X CGAA AGCUCAU AUGAGCU C ACGCCCG
267 | HCV-4947 { 4947 CUGACUG CUGAUGAG X CGRA AGUCUCA UGAGACU A CAGUCAG
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289 } HCV~-5376 | 5376 ACCACAC CUGAUGAG X CGAA ACCGGUU AACCGGU A GUGUGGU
290 | HCV~5399 | 5399 ACARAAU CUGAUGAG X CGARA AUCCUAC GUAGGAU C AUUUUGU
30 291 | HCV-5423 | 5423 CGGGAAC CUGAUGAG X CGAA ACAGCCG CGGCUGU U GUUCCCG
292 | HCV-5426 | 5426 UGUCGGG CUGAUGAG X CGAA ACAACAG CUGUUGU U CCCGACA
293 | HCV-5427 | 5427 CUGUCGG CUGAUGAG X CGAA ARCAACA UGUUGUU C CCGACAG
294 | KCV-5524 | 5524 CUGCUUG CUGAUGAG X CGAA ACUGCUC GAGCAGU U CAAGCAG
295 | HCV-5525 | 5525 | UCUGCUU CUGAUGAG X CGAA AACUGCU | AGCAGUU C AAGCAGA
296 { HCV-5583 | 5583 ACCACGG CUGAUGAG X CGAA AGCAGCG CGCUGCU C CCGUGGU
297 | BCV-5596 | 5596 CCACCUG CUGAUGAG X CGAA ACUCCAC GUGGAGU C CAGGUGG
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301 | HCV-5674 | 5674 AGUGGAU CUGAUGAG X CGAA AGCCUGC GCAGGCU U AUCCACU

302 | HCV=~5675 | 5675 GAGUGGA CUGAUGAG X CGAA AAGCCUG CAGGCUU A UCCacCucC

* 303 { HCV~5767 | 5767 GAUGUUG CUGAUGAG X CGAA ACAGGAG CUCCUGU U CAACAUC

10 304 | HCV-5768 | 5768 AGAUGUU CUGAUGAG X CGAA AACAGGA UCCUGUU C AACAUCU

305 | HCV=-5801 }{ 5801 GAGGAGC CUGAUGAG X CGAA AGUUGAG CUCAACU C GCUCCUC

X
306 | HCV-58B05 | 5805 CUGGGAG CUGAUGAG X CGAA AGCGAGU ACUCGCU C CUCCCAG

307 | HCV-5821 | 5821 | . GRAGGCC CUGAUGAG X CGAA AAGCAGC GCUGCUU C GGCCUUC

308 | HCV-5827 | 5827 GCCCACG CUGAUGAG X CGAA AGGCCGA UCGGCCU U CGUGGGC

15
309 | HCV-5828 | 5828 CGCCCAC CUGAUGAG X CGAA AAGGCCG CGGCCUU C GUGGGCG
310 | HCV-5843 | 5843 CACCGGC CUGAUGAG X CGAA AUGCCGG CCGGCAU U GCCGGUG
311 | HCV-5858 | 5858 UGCUGCC CUGAUGAG X CGAA AUGGCCG CGGCCAU U GGCAGCA
312 | HCV-5867 | 5867 CAAGGCC CUGAUGAG X CGAA AUGCUGC GCAGCAU A GGCCUUG
20 313 | HCv-5873 | 5873 CCUUCCC CUGAUGAG X CGAA AGGCCUA UAGGCCU U GGGAAGG
314 | HCV-53905 | 5905 CGCUCCA CUGAUGAG X CGAA AGCCCGC GCGGGCU A UGGAGCG
315 | HCV-5930 | 5930 AAGCCAC CUGAUGAG X CGAA AGUGCAC GUGCACU C GUGGCUU
316 { HCV-5937 | 5937 ACCUUAA CUGAUGAG X CGAA AGCCACG CGUGGCU U UUARGGU
25 317 | HCV-5938 | 5338 GACCUUA CUGAUGAG X CGAA AAGCCAC GUGGCUU U UAAGGUC
318 | HCV-5939 | 5939 UGACCUU CUGAUGAG X CGAAR AARAGCCA UGGCUUU U AAGGUCA
319 ] HCV-5940 | 5940 AUGACCU CUGAUGAG X CGAA AARAGCC GGCUUUU A AGGUCAU
320 ] HCV-5945 | 5945 CGCUCAU CUGAUGAG X CGAR ACCUUAA UUAAGGU C AUGRAGCG
30 321 | HCV-5965 | 5965 CUCGGCG CUGAUGAG X CGAA AGGGCGC GCGCCCU C CGCCGAG

322 } HCV-5981 { 5981 GCAAGUU CUGAUGAG X CGAA ACCAGGU ACCUGGU U AACUUGC

323 | HCv-5982 | 5982 AGCAAGU CUGAUGAG X CGAA AACCAGG CCUGGUU A ACUUGCU

324 | HCV-5990 | 5990 UGGCAGG CUGAUGAG X CGAA AGCAAGU ACUUGCU C CCUGCCA

325§ HCV-6004 | 6004 GCCGGGG CUGAUGAG X CGAA AGAGGAU AUCCUCU C CCCCGGC

326 | BCV-6020 | 6020 CCCCGAC CUGAUGAG X CGAA ACCAGGG CCCUGGU C GUCGGGG

327 | HCV-6023 | 6023 CGACCCC CUGAUGAG X CGAA ACGACCA UGGUCGU C GGGGUCG
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332 | HCV-6107 | 6107 GCGAAGC CUGAUGAG X CGAA AACGCUA UAGCGUU C GCUUCGC

333 | HCv-6111 | 6111 CCCCGCG CUGAUGAG X CGAA AGCGAAC GUUCGCU U CGCGGGG

10 334 | HCV-6413 | 6413 UUUGCAU CUGAUGAG X CGAA AUGCCGU ACGGCAU C AUGCAAA

335 | HCV-6574 | 6574 CCUGGAA CUGAUGAG CGAA AGUUCGG CCGAACU A UUCCAGG

X
336 | HCV-6576 | 6576 GCCCUGG CUGAUGAG X CGAA AUAGUUC GAACUAU U CCAGGGC
X

337 | HCV-6577 | 6577 CGCCCUG CUGAUGAG CGAA AAUAGUU ARCURAUU C CAGGGCG

338 | HCV~6637 | 6637 GUAGUGG CUGAUGAG X CGAA AGUCCCC GGGGACU U CCACUAC

15
339 | HCV-6638 | 6638 | CGUAGUG CUGAUGAG X CGAA AAGUCCC GGGACUU C CACUACG
340 | HCV-6643 | 6643 | CGUCACG CUGAUGAG X CGAA AGUGGAA UUCCACU A CGUGACG
341 | HCV-6671 | 6671 | GGCAUUU CUGAUGAG X CGAA ACGUUGU ACAACGU A ARAUGCC
342 | HCV-6703 | 6703 | GGUGAAG CUGAUGAG X CGAA AUUCGGG CCCGAAU U CUUCACC
20 343 | HCV-6704 | 6704 | CGGUGAA CUGAUGAG X CGAA AAUUCGG CCGARUU C UUCACCG
344 | HCV-6706 | 6706 | UUCGGUG CUGAUGAG X CGAA AGAAUUC GAAUUCU U CACCGAA
345 | HCV-6707 | 6707 | AUUCGGU CUGAUGAG X CGAA AAGAAUU AAUUCUU C ACCGAAU
346 | HCV-6715 | 6715 | CCCGUCC CUGAUGAG X CGAR AUUCGGU ACCGAAU U GGACGGG
25 347 | HCV-6730 | 6730 | CCUGUGC CUGRAUGAG X CGAA ACCGCAC GUGCGGU U GCACAGG
348 | HCV-6739 | 6739 | CGGAGCG CUGAUGAG X CGAA ACCUGUG CACAGGU A CGCUCCG
349 | HCV-6744 | 6744 | CACGCCG CUGAUGAG X CGAA AGCGUAC GUACGCU C CGGCGUG
350 | HCV-6759 | 6759 | CGUAGGA CUGAUGAG X CGAA AGGUCUG CAGACCU C UCCUACG
30 351 | HCV-6761 | 6761 | CCCGUAG CUGAUGAG X CGAA AGAGGUC GACCUCU C CUACGGG

352 | HCV-6764 | 6764 CCUCCCG CUGAUGAG X CGAA AGGAGAG CUCUCCU A CGGGAGG

353 | HCV-6776 | 6776 GGAAUGU CUGAUGAG X CGAA ACAUCCU AGGAUGU C ACAUUCC

354 | HCV-6782 | 6782 CGACCUG CUGAUGAG X CGAA AAUGUGA UCACAUU C CAGGUCG

355 | HCV-6788 | 6788 UGAGCCC CUGAUGAG X CGAA ACCUGGA UCCAGGU C GGGCUCA

356 | HCV-6794 | 6794 AUUGGUU CUGAUGAG X CGAA AGCCCGA UCGGGCU C AACCAAU

357 | HCV-6802 | 6802 ARCCAGG CUGAUGAG X CGAA AUUGGUU AACCAAU A CCUGGUU
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361 | HCV-6006 | 6906 | GCCAGCC CUGAUGAG X CGAA ACGUUUA | UAAACGU A GGCUGGC
367 | ACV-6922 | 6922 | GGGGGGA CUGAUGAG X CGAR ACCCCCU | AGGGGGU C UGCGCCT
363 | HCV-6024 | 6924 | GAGGGGG CUGAUGAG X CGAA AGACCCC | GGGGUCU C GCCGCUC
364 | HCV-6931 | 6931 | GGCCARG CUGAUGAG X CGAR AGGGGGG | CCCCCCU C GUUGGEC
365 | HCV-6934 | 6934 | GCUGGCC CUGAUGAG X CGAR AGGAGGG | CCCUCCU U GGCCAGC
366 | HOV-6943 | 6943 | AGCUGAA CUGAUGAG X CGAR AGCUGGC | GCCAGCU C UUCAGCU
367 | HCV-6058 | 6958 | CGCAGAC CUGAUGAG X CGAA AUUGGCU | AGCCAAU U GUCUGCG
368 | HCV-60961 | 6061 | AGGCGCA CUGAUGAG X CGAR ACARUUG | CAAUUGU C UGCGGCU
369 | HCV-7034 | 7034 GCCACAG CUGAUGAG X CGAA AGGUUGG CCJI\ACCU C CUGUGGC
370 | HCV=7118 | 7118 | CCGCUCG CUGAUGAG X CGAA AGCGGGU | ACCGGCU U CGAGCGG
371 | ROV-7119 | 7119 | UCCGCUC CUGAUGAG X CGAA AAGCGGG | CCCGCUU C GAGCGGA
372 | HOV-7145 | 7145 | CAACGGA CUGAUGAG X CGAR ACUUCCC | GGGAAGU A UCCGUUG
373 | HCV-7195 | 7195 | UAUGGGC CUGAUGAG X CGAA ACGCGGG | CCCGCGU U GGCCAUA
374 | HOV-7202 | 7202 | GUGCCCA CUGAUGAG X CGAA AUGGGCA | UGCCCAU A UGGGCAC
375 | RCV-7218 | 7218 | GGGUUGU CUGAUGAG X GGAR AUCCGGG | CCCGGAU U ACARCCC
376 | HCV=7215 | 7218 | AGGGUUG CUGAUGAG X CGAR AAUCCGG | CCGGAUU A CAACCCU
377 | HOV-7234 | 7234 | GGACUCU CUGAUGAG X CGAA ACAGUGG | CCAGUGU U AGAGUCC
378 | HCV-7235 | 7235 | AGGACUC CUGAUGAG X CGAA AACAGUG | CACUGUU A GAGUCCU
379 | HOV-7251 | 7251 | UAGUCCG CUGAUGAG X CGAA ACUUUUC | GARRAGU C CGGACUA
380 | HCV-7250 | 7258 | AGGGACG CUGAUGAG X CGAR AGUCCGG | CCGGACU A CGUCCCU
381 | HOV-7262 | 7262 | CCGGAGG CUGAUGAG X CGAA ACGUAGU | ACUACGU C CCUCCGG
382 | HOV-7266 | 7266 | ACCGCCG CUGAUGAG X CGAA AGGGACG | CGUCCCU C CGGCGGU
383 | HCV-7288 | 7266 | AGGCGGC CUGAUGAG X CGAA AUGGGCA | UGCGCAU U GCCGCCU
384 | HCV-7296 | 7296 | CCCGUGG CUGAUGAG X CGAA AGGCGGC | GCCGCCU A CCACGGG
385 | HCV=7354 | 7354 | CACGGUG CUGAUGAG X CGAA ACUCUGU | ACAGAGU C CACCGUG
386 | ACV-7386 | 7386 | GUCUUAG CUGAUGAG X CGAA AGCCAGC | GCUGGCU A CUAAGAC
387 | HCV-7389 | 7389 | ARAGUCU CUGAUGAG X CGAA AGUAGCC | GGCUACU A AGACUUU
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389 | HCV=-7396 | 7396 GCUGCCG CUGAUGAG X CGAA AAGUCUU AAGACUU U CGGCAGC

o~

3590 | HCV-7387 | 7397 AGCUGCC CUGAUGAG X CGAA AAAGUCU AGACUUU C GGCRGCU

391 | HCV-T7411 { 7411 GGCCGAC CUGAUGAG X CGAA AUCCGGA UCCGGAU C GUCGGCC

392 } HCV-7414 | 7414 AACGGCC CUGAUGAG X CGAA ACGAUCC GGAUCGU C GGCCGUU

393 | HCV-7421 | 7421 CGCUGUC CUGAUGAG X CGAA ACGGCCG CGGCCGU U GACAGCG

394 | HCV-7498 | 7498 CAUGGAG CUGAUGAG X CGAA AGUACGA UCGUACU C CUCCAUG

395 | HCV-7501 | 7501 GGGCAUG CUGAUGAG X CGAA AGGRGUA UACUCCU C CAUGCCC

396 { HCV-7514 | 7514 CCCCCUC CUGAUGAG X CGAA AGGGGGG CCCCCCU U GAGGGGG

397 | HCV-7539 | 7539 UCGCUGA CUGAUGAG X CGAA AUCAGGG CCCUGAU C UCAGCGA

398 | HCV-7541 | 7541 CGUCGCU CUGAUGAG X CGAA AGAUCAG CUGAUCU C AGCGACG

399 | HCV-7552 | 7552 AGACCAA CUGAUGAG X CGAA ACCCGUC GACGGGU C UUGGUCU

400 | HCV-7554 | 7554 GUAGACC CUGAUGAG X CGAA AGACCCG CGGGUCU U GGUCUAC

401 | HCV~7558 | 7558 CACGGUA CUGAUGAG X CGAA ACCAAGA UCUUGGU C UACCGUG

402 | HCV~7560 | 7560 CUCACGG CUGRUGAG X CGAA AGACCAA UUGGUCU A CCGUGAG

403 | HCV~-7589 | 7589 AGCAGAC CUGAUGAG X CGAA AUGUCGU ACGACAU C GUCUGCU

404 | HCV~-T7592 | 7592 AGCAGCA CUGAUGAG X CGAA ACGAUGU ACAUCGU C UGCUGCU

405 | BCV-T7600 | 7600 GGACAUU CUGAUGAG X CGAA AGCAGCA UGCUGCU C AAUGUCC

406 | HCV-7606 | 7606 UGUGUAG CUGAUGAG X CGAA ACAUUGA UCAAUGU C CUACACA

407 | HCV-~T7667 | 7667 ACGCGUU CUGAUGAG X CGAA AUGGGCA UGCCCAU C AACGCGU

408 | BCV-7723 | 7723 ACUGCGG CUGAUGAG X CGAA AUGUUGU ACAACAU C CCGCAGU

409 | RCV-7775 | 1775 CGUCCAG CUGRAUGAG X CGAA ACUUGCA UGCAAGU C CUGGACG

410 | HCV-7789 | 7789 GUCCCGG CUGAUGAG X CGAA AGUGGUC GACCACU A CCGGGAC

411 | HCV-7839 | 7839 AGAAGUU CUGAUGAG X CGAA AGCCUUA UAAGGCU A AACUUCU

412 { HCV-7847 { 7847 CUACGGA CUGAUGAG X CGAA AGAAGUU AACUUCU A UCCGUAG

413 ) HCV-7849 | 7849 UUCUACG CUGAUGAG X CGAA AUAGAAG CUUCUAU C CGUAGAA

414 | HCV-7853 | 7853 CUUCUUC CUGAUGAG X CGAA ACGGAUA UAUCCGU A GAAGAAG

415 ] HCV-7894 | 7894 ARAUUUA CUGAUGAG X CGAA AUUUGGC GCCAARU C URAAUUU

416 | HCV-T7896 | 7896 CCARAAUU CUGAUGAG X CGAA AGAUUUG CRARUCU A AAUUUGG

417 { HCV-7900 | 7900 AUAGCCA CUGAUGAG X CGAA AUUUAGA UCUAAAU U UGGCUAU
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421 | HCV-7960 | 7960 CCACACG CUGAUGAG X CGAA AGCGGAU AUCCGCU C CGUGUGG
422 | HCV-8075 | BO75 AUACGAU CUGAUGAG X CGAA AGGCGAG CUCGCCU U AUCGUAU
423 | HCV-8076 } B076 DAUACGA CUGAUGAG X CGAA AAGGCGA UCGCCUU A UCGUAUU
10 424 | HCV-8078 | 8078 GGAAUAC CUGAUGAG X CGAA AUAAGGC GCCUUAD C GUADUCC
425} HCV-8170 | 8170 GAAUCCG CUGAUGAG X CGAA ACGAGGA UCCUCGU A CGGAUUC
426 | HCv-8176 | 8176 GUACUGG CUGAUGAG X CGAA AUCCGUA UACGGAU U CCAGUAC
427 | HCV-B182 | 8182 AGGAGAG CUGAUGAG X CGAA ACUGGAA UUCCAGU A Cucuccu
15 428 | HCV-8197 | 8187 UGCCCAG CUGAUGAG X CGAA AGAGUAC GUACUCU C CUGGGCA
429 | HCV~-8201 | 8201 GGAACUC CUGAUGAG X CGAA ACCCGCU AGCGGGU U GAGUUCC
430 | HCV-B206 | 8206 CACCAGG CUGAUGAG X CGAA ACUCAAC GUUGAGU U CCUGGUG
431 | HCV-B8207 | 8207 UCACCAG CUGAUGAG X CGAA AACUCAA UUGAGUU C CUGGUGA
432 | HCV=-8227 [ 8227 QUUCUUU CUGAUGAG X CGAA AUUUCCA UGGARAU C ARBAGAAA
20 433 | HCV-B357 | 8357 GCGACUU CUGAUGAG X CGAA AUGGCCU AGGCCAU A AAGUCGC
434 | HCV-B362 | 8362 CGUGAGC CUGAUGAG X CGAA ACUUUAU AUAAAGU C GCUCACG
435 | HCV-8366 | 8366 GCUCCGU CUGAUGAG X CGAA AGCGACU AGUCGCU C ACGGAGC
436 { HCV~-B8378 | 8378 CGAUGUA CUGAUGAG X CGAR AGCCGCU AGCGGCU C UACAUCG
25 437 | HCV~8380 | 8380 CCCGAUG CUGAUGAG X CGAA AGAGCCG CGGCUCU A CAUCGGG
438 | HCV-8384 | 8384 GGCCCCC CUGAUGAG X CGAA AUGUAGA UCUACAU C GGGGGCC
439 | HCV-8424 | B424 CGGCGAU CUGAUGAG X CGAA ACCGCAG CUGCGGU U AUCGCCG
440 | HCV-8425 | 8425 CCGGCGA CUGAUGAG X CGAA AACCGCA UGCGGUU A UCGCCGG
30 441 | HCV-8427 | 8427 CACCGGC CUGAUGAG X CGAA AUAACCG CGGUUAU C GCCGGUG
442 | HCV-8460 | 8460 CCGCAGC CUGAUGAG X CGAA AGUCGUC GACGACU A GCUGCGG
443 |} HCV-8508 | 8508 GCAGCUC CUGAUGAG X CGAA ACAGGCC GGCCUGU C GAGCUGC
444 | HCV-8522 | 8522 AGUCCUG CUGAUGAG X CGAA AGCUUUG CAAAGCU C CAGGACU
445 | HCV-8540 | 8540 CGUUCAC CUGAUGAG X CGAA AGCAUCG CGAUGCU C GUGRAACG
446 | HCv-8558 | 8558 UAACGAC CUGAUGAG X CGAA AGGUCGU ACGACCU U GUCGUUA
447 | BCV-8561 | 8561 AGAUAAC CUGAUGAG X CGAA ACARGGU ACCUUGU C GUUAUCU
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451 | HCV-B8698 | 8698 GUUGGAG CUGAUGAG X CGAA AGCAUGA UCAUGCU C CUCCAAC

452 | HCV-8701 { 8701 CACGUUG CUGAUGAG X CGAA AGGAGCA UGCUCCU C CAACGUG

453 | HCV-8728 | 8728 UUUGCCG CUGAUGAG X CGAA AUGCGUC GACGCAU C CGGCAAA

10 454 | HCV-8774 | 8774 CCCGUGC CUGAUGAG X CGAA AGGGGGG CCCCCCU—U GCACGGG

455 | HCV-8842 | 8842 GGGCGCA CUGAUGAG CGAA ACAUGAU AUCAUGU A UGCGCCC

X
456 | HCV-8854 | 8854 UGCCCAU CUGAUGAG X CGAA AGGUGGG CCCACCU U AUGGGCA
X

457 | HCV-8855 | 8855 UUGCCCA CUGAUGAG CGAA AAGGUGG CCACCUU A UGGGCAA

458 | HCV~-8871 | 9871 GUCAUCA CUGAUGAG X CGAA AAUCAUC GAUGAUU U UGAUGAC

15
459 | HCv-8880 | 8880 AAGRAAGU CUGAUGAG X CGAA AGUCAUC GAUGACU C ACUUCUU
460 | HCV-8931 | 8931 AUCUGAC CUGAUGAG X CGAR AUCCAGG CCUGGAU U GUCAGAU
461 | HCV-B8934 | 8934 UAGAUCU CUGAUGAG X CGAA ACAAUCC GGAUUGU C AGAUCUA
462 | HCV-8939 | 8939 CCCCGUA CUGAUGAG X CGAA AUCUGAC GUCAGAU C UACGGGG
20 463 | HCV-8941 | 8941 GGCCCCG CUGAUGAG X CGAA AGAUCUG CAGAUCU A CGGGGCC
464 § HCV-9065 | 9065 GUUUCCU CUGAUGAG X CGAA AGGCAUG CAUGCCU C AGGAAAC
465 ) HCV~-9074 | 9074 GUACCCC CUGAUGAG X CGAA AGUUUCC GGAAACU U GGGGUAC
466 | HCV-9080 | 9080 AGGGCGG CUGAUGAG X CGAA ACCCCAA UUGGGGU A CCGCCCU
25 467 | HCV-9088 | 9088 GACUCGC CUGAUGAG X CGAA AGGGCGG CCGCCCU U GCGAGUC
468 | ECV-9095 | 9095 GUCUCCA CUGAUGAG X CGAA ACUCGCA UGCGAGU C UGGAGAC
469 ) HCV-9119 | 9119 UAGCGCG CUGAUGAG X CGAA ACACUUC GAAGUGU C CGCGCUA
470 } HCV-9126 | 9126 AGUAGCC CUGAUGAG X CGAA AGCGCGG CCGCGCU A GGCUACU
30 471 | HCV-9131 [ 9131 GGGACAG CUGAUGAG X CGAR AGCCUAG CUAGGCU A CUGUCCC

472 | HCV-9136 | 9136 CCCUUGG CUGAUGAG X CGAA ACAGUAG CUACUGU C CCAAGGG

473 | HCV-9226 | 9226 CAGCUGG CUGAUGAG X CGAA ACGCGGC GCCGCGU C CCAGCUG

474 § HCV-9238 | 9238 GCUGGAC CUGAUGAG X CGAA AGUCCAG CUGGACU U GUCCAGC

475 | HCV-9241 | 9241 CCAGCUG CUGAUGAG X CGAA ACAAGUC GACUUGU C CAGCUGG

476 | HCV-9250 | 9250 AGCAACG CUGAUGAG X CGARA ACCAGCU AGCUGGU U CGUUGCU

477 | HCV-9251 | 9251 CAGCAAC CUGAUGAG X CGAA AACCAGC GCUGGUU C GUUGCUG
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481 | HCV~9282 | 9282 AGGCUGU CUGAUGAG X CGAA AUAUAUG CAUAUAU C ACAGCCU

482 | HCV-9292 | 9292 GGCACGA CUGAUGAG X CGAA ACAGGCU AGCCUGU C UCGUGCC

483 | HCV-9326 | 9326 GUAGGAG CUGAUGAG X CGAA AGGCACC GGUGCCU A CUCCUAC

484 j HCV-9329 | 9329 AAAGUAG CUGAUGAG X CGAA AGUAGGC GCCUACU C CUACUUU

485 { HCV-9332 | 9332 CGGAAAG CUGAUGAG X CGAA AGGAGUA UACUCCU A CUUUCCG

486 | HCV-9335 | 9335 CUACGGA CUGAUGAG X CGAA AGUAGGA UCCUACU U UCCGUAG

487 { HCV-~9336 | 9336 CCUACGG CUGAUGAG X CGAA ARGUAGG CCUACUU U CCGUAGG

488 | HCV-9337 | 9337 CCCUACG CUGAUGAG X CGAA ARAGUAG CUACUUU C CGUAGGG

489 | HCV-9341 | 9341 CUACCCC CUGAUGAG X CGAA ACGGAAA UUUCCGU A GGGGUAG

490 | HCV-~9347 | 9347 AGAUGCC CUGAUGAG X CGAA ACCCCUA UAGGGGU A GGCAUCU

491 | HCV-~9353 | 9353 GCAGGUA CUGAUGAG X CGAA AUGCCUA UAGGCAU C UACCUGC

492 } HCV-~9355 ] 9355 GAGCAGG CUGAUGAG X CGAA AGAUGCC GGCAUCU A CCuGCuC

493 ] HCV-~9362 | 9362 GGUUGGG CUGAUGAG X CGRA AGCAGGU ACCUGCU C CCCAACC

494 | HCV-9385 | 9385 GAGUGAU CUGAUGAG X CGAA AGCUCCC GGGAGCU A AUCACUC

495 | HCV~9389 | 9388 CUGGAGU CUGAUGAG X CGAA AUUAGCU AGCUAAU C ACUCCAG

496 | HCV~9392 | 9392 UGGCCUG CUGAUGAG X CGAA AGUGAUU AAUCACU C CAGGCCA

497 | HCV-9402 | 9402 GAUGGCC CUGAUGAG X CGAA AUUGGCC GGCCAAU A GGCCAUC

Where “X” represents stem II region of a HH ribozyme (Hertel et al., 1992 Nucleic Acids Res. 20:
3252). The length of stem Il may be 2 base-pairs.
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14 CGCCCCC CUGAUGAG X CGAR AUCGGGG CCCCGAU U GGGGGCG

34 AGUGAUC CUGAUGAG X CGAA AUGGUGG CCACCAU A GAUCACU

38 GGGGAGU CUGAUGAG X CGAA AUCUAUG CAUAGAU C ACUCCCC

42 CACAGGG CUGAUGAG X CGAA AGUGAUC GAUCACU C CCCUGUG

57 AAGACAG CUGAUGAG X CGAA AGUUCCU AGGAACU A CUGUCUU -

62 GCGUGAA CUGAUGAG X CGAA ACAGUAG CUACUGU C UUCACGC

64 CUGCGUG CUGAUGAG X CGAA AGACAGU ACUGUCU U CACGCAG

€5 UCUGCGU CUGAUGAG X CGAA AAGACAG CUGUCUU C ACGCAGA

79 AUGGCUA CUGAUGAG X CGAA ACGCUUU AAAGCGU C UAGCCAU

81 CCAUGGC CUGAUGAG X CGAA AGACGCU AGCGUCU A GCCAUGG

92 UCAUACU CUGAUGAG X CGAA ACGCCAU AUGGCGU U AGUAUGA

93 CUCAUAC CUGAUGAG X CGAA AACGCCA UGGCGUU A GUAUGAG

96 ACACUCA CUGAUGAG X CGAA ACUAACG CGUUAGU A UGAGUGU

104 GCUGCAC CUGAUGAG X CGAA ACACUCA UGAGUGU C GUGCAGC

142 AGACCAC CUGAUGAG X CGAA AUGGCUC GAGCCAU A GUGGUCU

192 ADMGAAAG CUGAUGAG X CGAA ACCCGGU ACCGGGU C CUUUCUU

195 UCCAAGA CUGAUGAG X CGAA AGGACCC GGGUCCU U UCUUGGA

196 AUCCAAG CUGAUGAG X CGAA AAGGACC GGUCCUU U CUUGGAU

197 GAUCCAA CUGAUGAG X CGAA ARAGGAC GUCCUUU C UUGGAUC

204 GCGGGUU CUGAUGAG X CGAA AUCCRAG CUUGGAU C AACCCGC

227 ACGCCCA CUGAUGAG X CGAA AUCUCCA UGGAGAU U UGGGCGU

228 CACGCCC CUGAUGAG X CGAA AAUCUCC GGAGAUU U GGGCGUG

282 GUACCAC CUGAUGAG X CGAA AGGCCUU AAGGCCU U GUGGUAC

354 GGUUUAG CUGAUGAG X CGAA AUUCGUG CACGAAU C CURAACC

357 UGAGGUU CUGAUGAG X CGAA AGGAUUC GAAUCCU A AACCUCA

363 UDUCUUU CUGAUGAG X CGAA AGGUUUA UARACCU C AAAGAAA

381 UAGGUGU CUGAUGAG X CGAA ACGUUUG CAAACGU A ACACCUA

388 GCGGCGG CUGAUGAG X CGAA AGGUGUU AACACCU A CCGCCGC

et gz
PRy
ciree |
U

¥

s ‘;_— -
1
——
3



:100/((&'() 1{ “10% & ()-1' _{ “10%& ()-1, >?pdveE+4{ 1ooq&g(§ﬁ{p ()-1{
1094 & () -4 10U & ()-1'_-{ 10%{&'()-1{\ 10% & () - 1vw'h () 1{
10% & ()- T {’ SO & ()-1{ " 10% & ()-1{ 10%& ()-1'_ eG RET/USWMPRT()-1' _{

“109% & () - 1] 10%{&' ()-1{ “10% & ()-1' { ~10% & ()-1 9vU4{
9710%8) S& () - % "Y10%8) S& () - mL0, 10, 10, 0= -10% & ()- = - 109/ V& ()-|[: vUs4{
© Fs*1098) s&' () Y#10%8) S& ()- | 10%8) S& ()- | 10%S, " S& ()- YLs10%B) S& () -

1095) S& ()-aEvU4{ ° F H10%S) S& ()-1' G 68L0%6) S& () -1 H10%8) S& ()-1
HLOYS) S& ()-1 Y3110%8) S& () - IKLQyeEvU4{ F HLOYS) S& ()-1 HL0YS) S& () -1

"10%8) S& () -

HI098) S& () - 1' GrHgged st y—t—+i -
H10%8) S& ()-1' G Hfg/dS) & ()-1 Hlm() 1 HlO%:) S& %@-§§;i&+0ec}r4
H1096) S&' () - 1' G HIBYS)SE EATERE E AGCUGE ~cl GOYGGUG
H10%8) S& () - 10PbcheE+4 HlO%S) S& () HlO%S) S&' () ] H10%8) S& () -1
HL0%5) S& () - 1' Gf * HEBYE) SHCRCC ICORIGHER SR JACTREY 4 | HEBURS) SER(URarS
0, ! ' AN [« LENARY 1 U ] N
10v8) S ()1 0| HiBYe) B Tk oM 2] A il B
414 ARCACGU CUGAUGAG X CGAA AACUCCA | UGGAGUU U ACGUGUU
345 CAACACG CUGAUGAG X CGAA ARACUCC | GGAGUUU A CGUGUUG
451 GCGCGGC CUGAUGAG X CGAAR ACACGUA | UACGUGU U GCCGCGC
516 CUUCCAC CUGAUGAG X CGAA AGGUUGC | GCAACCU C GUGGAAG
10 668 AUUGCGC CUGAUGAG X CGAA ACCUCCG | CGGAGGU C GCGCAAU
702 AUGACCU CUGAUGAG X CGAR ACCCAGA | UCUGGGU A AGGUCAU
719 CGCACGU CUGAUGAG X CGAA AGGGUAU | AUACCCU C ACGUGCG
740 ACCCCAU CUGAUGAG X CGAA AGGUCGG | CCGACCU C AUGGGGU
15 861 AUAGAGR. CUGAUGAG X CGAA AGAGCAA | UUGCUCU U UCUCUAU
862 GAUAGAG CUGAUGAG X CGAR AAGAGCA | UGCUCDU U CUCUAUC
863 AGAUAGA CUGAUGAG X CGAR ARAGAGC | GCUCUUU C UCUAUCU
865 GAAGAUA CUGAUGAG X CGAA AGAAAGA | UCUUUCU C UAUCUUC
20 867 AGGARGA CUGAUGAG X CGAA AGAGAAA | UUUCUCU A UCUUCCU
869 AGAGGAA CUGAUGAG X CGAA AUAGAGA | UCUCUAU C UUCCUCU
871 CARGAGG CUGAUGAG X CGAA AGAURGA | UCUAUCU U CCUCUUG
§72 CCAAGAG CUGAUGAG X CGAR AAGAUAG | CUAUCUU C CUCUUGG
2 875 GGGCCAA CUGAUGAG X CGAA AGGAAGA | UCUUCCU C UUGGCCC
877 CAGGGCC CUGAUGAG X CGAA AGAGGAR | UUCCUCU U GGCCCUG
869 CARACAG CUGAUGAG X CGAR ACAGCAG | CUGCUGU C CUGUUUG
894 AUGGUCA CUGAUGAG X CGAA ACAGGAC | GUCCUGU U UGACCAU
895 GAUGGUC CUGAUGAG X CGAA RACAGGA | UCCUGUU U GACCAUC
30 902 ARGCUGG CUGAUGAG X CGAA AUGGUCA | UGACCAU C CCAGCUU
909 UAAGCGG CUGAUGAG X CGAA AGCUGGG | CCCAGCU U CCGCUUA
910 AUAAGCG CUGAUGAG X CGAA AAGCUGG | CCAGCUU C CGCUUAU
915 ACCUGAU CUGAUGAG X CGAA AGCGGAA | UUCCGCU U AUCAGGU
316 CACCUGA CUGAUGAG X CGAA RAGCGGA | UCCGCUU A UCAGGUG
918 CGCACCU CUGAUGAG X CGAA AUAAGCG | CGCUUAU C AGGUGCG
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HL0%8)S& () -1 950 CAUUCGU CUGAUGAG X CGAR ACAUGGU ACCAUGU C ACGAAUG
564 UGAGUUG CUGAUGAG X CGAR AGCAGUC | GACUGGU C CAACUCA
370 AAUGCUU CUGAUGAG X CGAA AGUUGGA | UCCAACU C AAGCAUU
977 CAUACAC CUGAUGAG X CGAA AUGCUUG | CAAGCAU U GUGUAUG
1008 CCGGGGG CUGAUGAG X CGRA RUGCAUG | CAUGCAU A CCCCCGG
10
1067 UGGGAGU CUGAUGAG X CGAA AGCGCUA | UAGCGCU C ACUGCCA
1071 AGCGUGG CUGAUGAG X CGAA AGUGAGC | GCUCACU G CCAGGCU
1079 UGGCCGC CUGAUGAG X CGAA AGCGUGG | CCACGCU C GCGGGCA
1100 UAGUGGG CUGAUGAG X CGAA AUGCUGG | CCAGCAU C CCCACUA
15 1107 AUUGUCG CUGAUGAG X CGAA AGUGGGG | CCCCACU A CGACAAU
1115 GGCGUCG CUGAUGAG X CGAR AUUGUCG | CGACAAU A CGAGGCC
1152 GAACAGR CUGAUGAG X CGAA AGCGGCC | GGCCGCU U UCUGUUC
1181 AUCCGCA CUGAUGAG X CGAA AGGUCCC | GGGACCU C UGCGGAU
20 1199 GGGAGAC CUGAUGAG X CGAA AGGAARA | UUUUCCU C GUCUCCC
1202 ACUGGGA CUGAUGAG X CGAR ACGAGGA | UCCUCGU C UCCCAGU
1204 CAACUGG CUGAUGAG X CGAA BGACGAG | CUGGUCU C CCAGUUG
1210 GGUGAAC CUGAUGAG X CGAA ACUGGGA | UCCCAGU U GUUCACC
s 1213 GAAGGUG CUGAUGAG X CGAA ACAACUG | CAGUUGU U CACCUUC
1214 AGAAGGU CUGAUGAG X CGAA AACAACU | AGUUGUU C ACCUUCU
1219 AGGCGAG CUGAUGAG X CGAA AGGUGAA | UUCACCU U CUCGCCU
1220 GAGGCGA CUGAUGAG X CGAR AAGGUGA | UCACCUU C UCGCCUC
1222 GCGAGGC CUGAUGAG X CGAA AGAAGGU | ACCUUCU C GCCUCGC
30 1227 UACCGGC CUGAUGAG X CGAA AGGCGAG | CUCGCCU C GCCGGUA
1234 UGUCUCA CUGAUGAG X CGAA ACCGGCG | CGCCGGU B UGAGACA
1244 AGUCCUG CUGAUGAG X CGAA ACUGUCU | AGACAGU A CAGGACU
1257 AUUGAGC CUGAUGAG X CGAA AUUGCAG | CUGCAAU U GCUCAAU
1261 AUAGAUU CUGAUGAG X CGAA AGCAAUU | ARUUGCU C AAUCUAU
1265 CGGGAUA CUGAUGAG X CGAA AUUGAGC | GCUCAAU C UAUCCCG
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1475 CGCCGGC CUGAUGAG X CGAA AAGAGUA UACUCUU U GCCGGCG

1484 CCCCGUC CUGAUGAG X CGAA ACGCCGG CCGGCGU U GACGGGG

1493 UGUAAGU CUGAUGAG X CGAA ACCCCGU ACGGGGU C ACUUACA

1497 GUCGUGU CUGAUGAG X CGAA AGUGACC GGUCACU U ACACGAC

30 1498 UGUCGUG CUGAUGAG X CGAA AAGUGAC GUCACUU A CACGACA

1513 AGCUUGC CUGAUGAG X CGAA ACCCCCC GGGGGGU C GCAAGCU

1521 GUGUGGC CUGAUGAG X CGAA AGCUUGC GCAAGCU C GCCACAC

1538 AGGACGU CUGAUGAG X CGAA ACGCUCU AGAGCGU C ACGUCCU

1543 GAAGAAG CUGAUGAG X CGRA ACGUGAC GUCACGU C Cuucuuc

1546 GGUGAAG CUGAUGAG X CGAA AGGACGU ACGUCCU U CUUCACC
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dV1090d M&: () - 1 1550 CUUGGGU CUGAUGAG X CGAA AAGAAGG | CCUUCUU C ACCCRAG
1574 UGAGCUG CUGAUGAG X CGAR AUUCUCU | AGAGAAU C CAGCUCA
1580 UGUUUAU CUGAUGAG X CGAA AGCUGGA | UCCAGCU C AUARACA
1583 UGGUGUU CUGAUGAG X CGAA AUGAGCU | AGCUCAU A AACACCA
1607 UCCUGUU CUGAUGAG X CGAA BUGUGCC | GGCACAU C BACAGGA
10
1636 GUUGAGG CUGAUGAG X CGAA AUUCAUU | AAUGARU C CCUCAAC
1640 CGGUGUU CUGAUGAG X CGAA AGGGAUU | AAUCCCU C ARCACCG
1651 GGCAAAG CUGAUGAG X CGAA ACCCGGU | ACCGGGU U CUUDGCC
1652 CGGCARR CUGAUGAG X CGAA RACCCGG | GCGGEUU ¢ UUUGEEG
15 1654 UGCGGCA. CUGAUGAG X CGAR AGAACCC GGGUUCU U UGCCGCA
1655 GUGCGGC CUGAUGAG X CGAA BAGARCC | GGUUCUU U GCCGCAC
1666 UGCGUAG CUGAUGAG X CGAR ACAGUGC | GCACUGU U CUACGCA
1667 GUGCGUA CUGAUGAG X CGAA AACAGUG | CACUGUU C UACGCAC
20 1669 GUGUGCG CUGAUGAG X CGAA AGAACAG | CUGUUCU A CGCACAC
1681 CGAGUUG CUGAUGAG X CGAR ACUUGUG | CACAAGU U CAACUCG
1682 ACGAGUU CUGAUGAG X CGAA AACUUGU | ACAAGUU C AACUCGU
1687 UCCGGAC CUGAUGAG X CGAR AGUUGAR | UUCAACU C GUCCGGA
s 1690 GCAUCCG CUGAUGAG X CGAR ACGAGUU | BACUCGU C CGGAUGC
1723 GUCGAUG CUGAUGAG X CGAA AGCUGCA | UGCAGCU C CAUCGAC
1764 GGCUCGG CUGAUGAG X CGAA AUAGGUG | CACCUAU A CCGAGCC
1773 AGGUCCC CUGAUGAG X CGAA AGGCUCG | CGAGCCU A GGGACCU
1785 GGCCUCU CUGAUGAG X CGAA AUCCAGE | CCUGGAU C AGAGGCC
30 1794 CAGCAGU CUGAUGAG X CGAA AGGCCUC | GAGGCCU U ACUGCUG
1861 GAAACAG CUGAUGAG X CGAA ACACUGG | CCAGUGU A CUGUUUC
1866 GGGGUGA CUGAUGAG X CGAA ACAGUAC | GUACUGU U UCACCCC
1867 UGGGGUG CUGAUGAG X CGAA AACAGUA | UACUGUU U CACCCCA
1868 UUGGGGU CUGAUGAG X CGAA ARACAGU | ACUGUUU C ACCCCAA
1955 UGUUGAG CUGAUGAG X CGAA AGCAGCA | UGCUGCU U CUCAACA
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2020 CUUGGUG CUGAUGAG X CGAA ACCCAGU ACUGGGU U CACCAAG
2021 UCUUGGU CUGAUGAG X CGAA AACCCAG CUGGGUU C ACCAAGA
2094 CGAAAGC CUGAUGAG X CGAA AUCCGUG CACGGAU U GCUUUCG
2098 CUUCCGA CUGAUGAG X CGAA AGCAAUC GAUUGCU U UCGGAAG
2099 GCUUCCG CUGAUGAG X CGAA AAGCAAU AUUGCUU U CGGARGC
2100 UGCUUCC CUGAUGAG X CGAA AAAGCAA UUGCUUU C GGAAGCA
2157 AUACACC CUGAUGAG X CGAA AGGUGUU AACACCU A GGUGUAU
2163 UCAACUA CUGAUGAG X CGAA ACACCUA UAGGUGU A UAGUUGA
2165 AGUCAAC CUGAUGAG X CGAA AUACACC GGUGUAU A GUUGACU
2168 GGUAGUC CUGAUGAG X CGAA ACUAUAC GUAUAGU U GACUACC
2173 GUAUGGG CUGAUGAG X CGAA AGUCAAC GUUGACU A CCCAUAC
2179 GAGCCUG CUGAUGAG X CGAA AUGGGUA UACCCAU A CAGGCUC
2186 AGUGCCA CUGAUGAG X CGAA AGCCUGU ACAGGCU C UGGCACU
2194 GCAGGGG CUGAUGAG X CGAA AGUGCCA UGGCACU A CCCCUGC
2207 UARAAGUU CUGAUGAG X CGAA ACAGUGC GCACUGU C AACUUUA
2212 GAUGGUA CUGAUGAG X CGAA AGUUGAC GUCAACU U UACCAUC
2213 AGAUGGU CUGAUGAG X CGAA AAGUUGA UCAACUU U ACCAUCU
2214 AAGAUGG CUGAUGAG X CGAA AAAGUUG CAACUUU A CCAUCUU
2222 UAACCUU CUGAUGAG X CGAA AAGAUGG CCAUCUU U AAGGUUA
2223 CUAACCU CUGAUGAG X CGAA AARGAUG CAUCUUU A AGGUUAG
2228 ACAUCCU CUGAUGAG X CGAA ACCUUAA UUAAGGU U AGGAUGU
2228 UACAUCC CUGAUGAG X CGAA AACCUUA UAAGGUU A GGAUGUA
2236 CCCCACA CUGAUGAG X CGAA ACAUCCU AGGAUGU A UGUGGGG
2283 UCUCCUC CUGAUGAG X CGAA AGUCCAG CUGGACU C GAGGAGA
2366 AACAGGG CUGAUGAG X CGAA AGUGUCU AGACACU U CCCUGUU
2367 GAACAGG CUGAUGAG X CGAA AAGUGUC GACACUU C CCUGUUC
2373 GUGAAGG CUGAUGAG X CGAA ACAGGGA UCCCUGU U CCUUCAC
2374 GGUGAAG CUGAUGAG X CGAA AACAGGG CCCUGUU C CUUCACC
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2394 GUGGACA CUGAUGAG X CGAA AGCCGGU ACCGGCU C UGUCCAC

2398 ACCAGUG CUGAUGAG X CGAA ACAGAGC GCUCUGU C CACUGGU

2406 UGGAUCA CUGAUGAG X CGAA ACCAGUG CACUGGU U UGAUCCA

2407 GUGGAUC CUGAUGAG X CGAA AACCAGU ACUGGUU U GAUCCAC

2411 GGAGGUG CUGAUGAG X CGAA AUCAAAC GUUUGAU C CAcCCucCC

2443 GUACAGG CUGAUGAG X CGAA ACUGCAC GUGCAGU A CCUGUAC

2449 UAUACCG CUGAUGAG X CGAA ACAGGUA UACCUGU A CGGUAUA

2454 GACCCUA CUGAUGAG X CGAA ACCGUAC GUACGGU A UAGGGUC

2456 CUGACCC CUGAUGAG X CGAA AUACCGU ACGGUAU A GGGUCAG

2461 AACCGCU CUGAUGAG X CGAAR ACCCUAU AUAGGGU C AGCGGUU

2468 AGGAGAC CUGAUGAG X CGAA ACCGCUG CAGCGGU U GUCUCCU

2471 CAAAGGA CUGAUGAG X CGAR ACAACCG CGGUUGU C UCCUUUG

2473 CACARAG CUGAUGAG X CGAA AGACAAC GUUGUCU C CUUUGUG

2476 GAUCACA CUGAUGAG X CGAA AGGAGAC GUCUCCU U UGUGAUC

24717 UGAUCAC CUGAUGAG X CGAA AAGGAGA UCUCCUU U GUGAUCA

2483 CCCAUUU CUGAUGAG X CGAA AUCACAA UUGUGAU C AAAUGGG

2494 CACGAUA CUGAUGAG X CGAA ACUCCCA UGGGAGU A UAUCGUG

2496 AACACGA CUGAUGAG X CGAA AUACUCC GGAGUAU A UCGUGUU

2498 GCAACAC CUGAUGAG X CGAA AUAUACU AGUAUAU C GUGUUGC

2503 GAAAAGC CUGAUGAG X CGAA ACACGAU AUCGUGU U GCUuuucC

2507 GAAGGAA CUGAUGAG X CGAA AGCAACA UGUUGCU U uuccuuc

2508 AGAAGGA CUGAUGAG X CGAA AAGCAAC GUUGCUU U UCCUUCU

2509 GAGAAGG CUGAUGAG X CGAA AAAGCAR UUGCUUU U CCuuCuC

2510 GGAGAAG CUGAUGAG X CGAA AAAAGCA UGCUUUU C cuucCuccC

2513 CCAGGAG CUGAUGAG X CGAA AGGAAAA UUUUCCU U CUCCUGG

2514 GCCAGGA CUGAUGAG X CGAA AAGGAAA Uuuccuy C UCCUGGC

2516 CCGCCAG CUGAUGAG X CGAA AGARGGA UCCUUCU C CUGGCGG
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2637 ARGGAGA CUGAUGAG X CGAA RAUGCCA | UGGCAUU C UCUCCOU
2639 GGARGGA CUGAUGAG X CGAA AGAAUGC GCAUUCU C UCCUUCC
2641 AAGGAAG CUGAUGAG X CGAA AGAGAAU | AUUCUCU C CUUCCUU
10 I
2644 CACAAGG CUGAUGAG X CGAA AGGAGAG | CUCUCCU U CCUUGUG
2645 ACACAAG CUGAUGAG X CGAA AAGGAGA | UCUCCUU C COUGUGU
2648 ARRACAC CUGAUGAG X CGAA AGGAAGG | CCOUCCU U GUGUUUO
2653 ACAGARA CUGAUGAG X CGAA ACACAAG | CUUGUGU U UUUCUGU
15 2654 CACAGRA CUGRUGAG X CGAA AACACAR | UUGUGUU U UUCUGUG
2655 GCACAGA CUGAUGAG X CGAA AAACACA | UGUGUUU U UCUGUGC
2656 GGCACAG CUGAUGAG X CGAA RARACAC | GUGUUUU U CUGUGCC
2657 CGGCACA CUGAUGAG X CGAA AARAACA | UGUUUUU C UGUGCCG
20 2732 GGAGCAG CUGAUGAG X CGAA AGCAGCG CGCUGCU C CUGCUCC
2749 UGGUGGU CUGAUGAG X CGAA ACGCCAG CUGGCGU U ACCACCA
2750 GUGGUGG CUGAUGAG X CGAA AACGCCA | UGGCGUU A CCACCAC
2791 UCCACAC CUGAUGAG X CGAAR AUGCAGC GCUGCAU C GUGUGGA
05 2807 CURCAAA CUGAUGAG X CGAA ACCACCC | GGGUGGU U UUUGUAG
2808 CCUACAA CUGAUGAG X CGAA AACCACC GGUGGUU U UUGUAGG
2809 ACCUACA CUGAUGAG X CGAR AAACCAC GUGGUUU U UGUAGGU
2610 GACCUAC CUGAUGAG X CGAA AAAACCA | UGGUUUU U GUAGGUC
2813 UUAGACC CUGAUGAG X CGAA ACAAAAAR | UUUUUGU A GGUCUAA
30 2817 AGUAUUA CUGAUGAG X CGAA ACCUACA | UGUAGGU C UAAUACU
2819 AGAGURU CUGAUGAG X CGAA AGACCUA | UAGGUCU A AUACUCU
2822 UCAAGAG CUGAUGAG X CGAA AUUAGAC | GUCUAAU A CUCUUGA
2825 AGGUCAA CUGAUGAG X CGAA AGUAUUA | UAAUACU C UUGACCU
2827 CAAGGUC CUGAUGAG X CGAA AGAGUAU | AUACUCU U GACCUUG
2833 UGGUGAC CUGAUGAG X CGAA AGGUCAA | UUGACCU U GUCACCA
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ClO‘V(%' >& ()-1qg J102%5% >§' (GFCGRGEBGUGAUGAG X CGAA ACACUUU AAAGUGU U CCUCGCC
2855 UGGCGAG CUGAUGAG X CGAA AACACUU | AAGUGUU C CUCGCCA
2858 GCCUGGC CUGAUGAG X CGAA AGGAACA | UGUUCCU C GCCAGGC
2867 ACCAUAU CUGAUGAG X CGAA AGCCUGG | CCAGGCU C AUAUGGU
. 2870 ACCACCA CUGAUGAG X CGAA AUGAGCC | GGCUCAU A UGGUGGD
10 2889 CUGGUGA CUGAUGAG X CGAA ARAGUAU | AUACUUU A UCACCAG
2891 CCCUGGU CUGAUGAG X CGAA AURRAGU | ACUUUAU C AGCAGGG
2993 CAAAGAU CUGAUGAG X CGAR AGCUCUG | CAGAGCU A AUCUDUG
2996 UGUCAAA CUGAUGAG X CGAA AUUAGCU | AGCUAAU C UUUGACA
15 2998 ARUGUCA CUGAUGAG X CGAR AGAUUAG | CUAAUCU U UGACAUU
2999 URAUGUC CUGAUGAG X CGAAR AAGAUUA | UAAUCUU U GACAUUA
3005 GUUUGGU CUGAUGAG X CGAR AUGUCAR | UUGACAU U ACCAAAC
3006 AGUUUGG CUGAUGAG X CGAA AAUGUCA | UGACAUU A CCAAACU
20 3014 CGAGCAG CUGAUGAG X CGAA AGUUUGG | CCARACU C CUGCUCG
3020 GAAUGGC CUGAUGAG X CGAA AGCAGGA | UCCUGCU C GCCAUUC
3026 GACCGAG CUGAUGAG X CGAR AUGGCGA | UCGCCAU U CUCGGUC
3027 GGACCGA CUGRUGAG X CGAR RAUGGCG | CGCCAUU C UCGGUCC
S 3029 GCGGACC CUGAUGAG X CGAR AGAAUGG | CCAUUCU C GGDCCGC
2 3033 AUGAGCG CUGAUGAG X CGAA ACCGAGA | UCUCGGU C CGCUCAD
3038 GCACCRU CUGAUGAG X CGAA AGCGGAC | GUCCGCU C AUGGUGC
3047 CAGCCUG CUGAUGAG X CGAA AGCACCA | UGGUGCU C CAGGCUG
3073 UACAAAG CUGAUGAG X CGAA ACGGCAU | AUGCCGU A CUUUGUA
30 3076 GCGUACA CUGAUGAG X CGAA AGUACGG | CCGUACU U UGUACGC
3077 CGCGUAC CUGAUGAG X CGAA AAGUACG | CGUACUU U GUACGCG
3080 GAGCGCG CUGAUGAG X CGAA ACARAGU | ACUUUGU A GGCGCUC
3087 AGCCCCU CUGAUGAG X CGAA AGCGCGU | ACGCGCU C AGGGGCU
3005 CACGARD CUGAUGAG X CGAA AGCCCCU | AGGGGCU U AUUCGUG
3006 GCACGAA CUGAUGAG X CGAA AAGCCCC | GGGGCUU A UUCGUGC
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R10%&& ()-1 R10% PoiRe B EChUGRS X CGAR ACUUOCC | GGAARGU A GCCGGAG
3180 ACGUACG CUGAUGAG X CGAA ACCUGUC GACAGGU A CGUACGU
3184 AUAGACG CUGAUGAG X CGAA ACGUACC GGUACGU A CGUCUAU
3188 GGUCAUA CUGAUGAG X CGAA ACGUACG CGUACGU C UAUGACC
10 3190 AUGGUCA CUGAUGAG X CGAA AGACGUA UACGUCU A UGACCAU
3158 GGGGUAA CUGAUGAG X CGAA AUGGUCA UGACCAU € UUACCCC
3200 GCGGGGU CUGAUGAG X CGAA AGAUGGU ACCAUCU U ACCCCGC
3201 AGCGGGG CUGAUGAG X CGAA AAGAUGG CCAUCUU A CCCCGCU
15 3254 CGGGCUC CUGAUGAG X CGAR ACUGCCA | UGGCAGU A GAGCCCG
3269 UGUCAGA CUGAUGAG X CGAA AAGACGA UCGUCUU C UCUGACA
3271 CAUGUCA CUGAUGAG X CGAA AGAAGAC GUCUUCU C UGACAUG
3374 GUCCCAG CUGAUGAG X CGAA AGUAUCU AGAUACU U CUGGGAC
20 3375 GGUCCCA CUGAUGAG X CGAA AAGUAUC GAUACUU C UGGGACC
3390 UCAAUGC CUGAUGAG X CGAA AUCGGCC GGCCGAU A GCAUUGA
3395 GCCCUUC CUGAUGAG X CGAA AUGCUAU AUAGCAU U GAAGGGC
3436 UUGGGCG CUGAUGAG X CGAA AGGCCGU ACGGCCU A CGCCCaA
25 3458 AACCAAG CUGAUGAG X CGAA AGGCCCC GGGGCCU A CUUGGUU
3461 UGCAACC CUGAUGAG X CGAA AGUAGGC GCCUACU U GGUUGCA
3465 ACAAUGC CUGAUGAG X CGAA ACCAAGU ACUUGGU U GCAUUGU
3470 UAGUAAC CUGAUGAG X CGAA AUGCAAC GUUGCAU U GUUACUA
. 3473 GGCUAGU CUGAUGAG X CGAA ACAAUGC GCAUUGU U ACUAGCC
30 3474 AGGCUAG CUGAUGAG X CGAA AACAAUG CAUUGUU A CUAGCCU
3477 GUGAGGC CUGAUGAG X CGAA AGUAACA UGUUACU A GCCUCAC
3506 CCCCUUC CUGAUGAG X CGAA ACCUGGU ACCAGGU C GAAGGGG
3544 CAGGAAA CUGAUGAG X CGAA AUUGUGU ACACAAU C UUUCCUG
3546 GCCAGGA CUGAUGAG X CGAA AGAUUGU ACAAUCU U UCCUGGC
3547 CGCCAGG CUGAUGAG X CGAA AAGAUUG CAAUCUU U CCUGGCG
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3563 CACCAUU CUGAUGAG X CGAA ACGCAGG CCUGCGU U AAUGGUG
5 3564 ACACCAU CUGAUGAG X CGAA AACGCAG CUGCGUU A AUGGUGU
3584 CGUGGAA CUGAUGAG X CGAA ACGGUCC GGACCGU C UUCCACG
3586 GCCGUGG CUGAUGAG X CGAR AGACGGU ACCGUCU U CCACGGC
3587 CGCCGUG CUGAUGAG X CGAA AAGACGG CCGUCUU C CACGGCG
3632 UUUGGGU CUGAUGAG X CGAA AUUGGGC GCCCARU C ACCCAAA
10 —
3643 AUUAGUG CUGAUGAG X CGAA ACAUUUG CAARUGU A CACUAAU
3648 UCUACAU CUGAUGAG X CGAA AGUGUAC GUACACU A AUGUAGA
3653 CUUGGUC CUGAUGAG X CGAA ACAUUAG CUARUGU A GACCAAG
3665 AGCCGAC CUGAUGAG X CGAA AGGUCUU AAGACCU C GUCGGCU
15 3668 GCCAGCC CUGAUGAG X CGAA ACGAGGU ACCUCGU C GGCUGGC
3720 UCCGAGC CUGAUGAG X CGAA ACCGCAG CUGCGGU A GCUCGGA
3758 CCGGAAU CUGAUGAG X CGAA ACGUCAG CUGACGU C AUUCCGG
3815 AAUAGGA CUGAUGAG X CGAA ACGGGUC GACCCGU C UCCUAUU
20 3817 CAAAUAG CUGAUGAG X CGAA AGACGGG CCCRUCU C CUAUUUG
3820 CUUCABA CUGAUGAG X CGAA AGGAGAC GUCUCCU A UUUGAAG
3822 CCCUUCA CUGAUGAG X CGAA AUAGGAG CUCCUAU U UGAAGGG
3823 GCCCUUC CUGAUGAG X CGAA ARUAGGA UCCUAUU U GAAGGGC
25 3832 ACCCGAA CUGAUGAG X CGAA AGCCCUU AAGGGCU C UUCGGGU
3834 CCACCCG CUGAUGAG X CGAA AGAGCCC GGGCUCU U CGGGUGG
3925 GGGUAUG CUGAUGAG X CGAA AGUCCAC GUGGACU U CAUACCC
3926 CGGGUAU CUGAUGAG X CGAA AAGUCCA UGGACUU C AUACCCG
3929 CAACGGG CUGAUGAG X CGAA RUGAAGU ACUUCAU A CCCGUUG
30 3935 UAGACUC CUGAUGAG X CGAA ACGGGUA UACCCGU U GAGUCUA
3940 UUCCAUA CUGAUGAG X CGAA ACUCAAC GUUGAGU C UAUGGAA
3942 GUUUCCA CUGAUGAG X CGAA AGACUCA UGAGUCU A UGGAAAC
3951 CGCAUAG CUGAUGAG X CGAA AGUUUCC GGAAACU A CUAUGCG
3954 GACCGCA CUGAUGAG X CGAA AGUAGUU AACUACU A UGCGGUC
3561 GACCGGG CUGAUGAG X CGAA ACCGCAU AUGCGGU C CCCGGUC
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5 3971 " GUCCGU CUGAUGAG X CGAA AAGACCG CGGUCUU C ACGGACA
3982 GGGAGAU CUGAUGAG X CGAA AGUUGUC | GACAACU C AUCHCCC
3985 CGGGGGA CUGAUGAG X CGAR RUGAGUU | AACUCAU C UCCCCCG
3987 GCCGGGG CUGAUGAG X CGAA AGAUGAG | CUCAUCU C CCCCGGC
3998 UCUGCGG CUGAUGAG X CGRA ACGGCCG CGGCCGU A CCGCAGA
10 4009 CACUUGG CUGAUGAG X CGAA AUGUCUG CAGACAU U CCAAGUG
4010 CCACUUG CUGAUGAG X CGAA AAUGUCU AGACAUU C CAAGUGG
4023 GCGUGUA CUGAUGAG X CGAA AUGGGCC GGCCCAU C UACACGC
4025 GAGCGUG COGRUGAG X COAA AGADGGE | CCCAGGY A CAGGCUS
15 4032 CCAGUGG CUGAUGAG X CGAA AGCGUGU | ACACGCU C CCACUGG
2094 GGACGAG CUGAUGAG X CGAA ACCUUGU | ACAAGGU A CUCGUCC
2097 UCAGGAC CUGAUGAG X CGAA AGUAGCU | AGGUACU C GUCCUGA
4100 GGUUCAG CUGAUGAG X CGAA ACGAGUA UACUCGU C CUGAACC
20 4111 GGCAACA CUGAUGAG X CGAA AUGGGUU AACCCAU C UGUUGCC
4126 AAAACCC CUGAUGAG X CGAA AGGUGGC GCCACCU U GGGUUUU
4131 GCCCCAA CUGAUGAG X CGAA ACCCAAG | CUUGGGU U UUGGGGC
132 CGCCCCA CUGAUGAG X CGAA RACCCAA | UUGGGUU U UGGGGCG
’s 4133 ACGCCCC CUGAUGAG X CGAA AAACCCA | UGGGUUU U GGGGCGU
4141 AGACAUA CUGAUGAG X CGAA ACGCCCC GGGGCGU A UAUGUCU
4143 UUAGACA CUGAUGAG X CGAR AUACGCC | GGCGUAU A UGUCUAA
4147 UGCCUUA CUGAUGAG X CGAA ACAUAUA UDAUAUGU C UAAGGCA
4149 UGUGCCU CUGAUGAG X CGAA AGACAUA | UAUGUCU A AGGCACA
30 4161 GGGUCGG CUGAUGAG X CGAA ACCAUGU | ACADGGU A CCGACCC
4196 CCGUGGU CUGAUGAG X CGAA AUGGUCC | GGACCAU U ACCACGG
4197 CCCGUGG CUGAUGAG X CGAA ARUGGUC | GACCAUU A CCACGGG
4214 AGUACGU CUGAUGAG X CGAR AUGGGGG | CCCCCAU C ACGUACU
4219 GGUGGAG CUGAUGAG X CGAA ACGUGAU AUCACGU A CUCCACC
4222 AUAGGUG CUGAUGAG X CGAA AGUACGU ACGUACU C CACCUAU
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o% i f &' () 1 4270 GAUAUCA CUGAUGAG X CGAA AGGCGCC GGCGCCU A UGAUAUC
4275 AUUAUGA CUGAUGAG X CGAA AUCAUAG CUAUGAU A UCRUAAD
4277 AUAUUAU CUGAUGAG X CGAA AUAUCAU AUGAUAU C AUAAUAU
4300 GUCAGUU CUGAUGAG X CGAA AGUGGCA UGCCACU C AACUGAC
4309 GGUAGUC CUGAUGAG X CGAA AGUCAGU ACUGACU C GACUACC
10 4314 AGGAUGG CUGAUGAG X CGAA AGUCGAG CUCGACU A CCAUCCU
4319 UGCCCAG CUGAUGAG X CGAA AUGGUAG CUACCAU C CUGGGCA
4328 CUGUGCC CUGAUGAG X CGAA AUGCCCA UGGGCAU C GGCACAG
4389 GGAGGCG CUGAUGAG X CGAA AGCGGUG CACCGCU A CGCCUCC
15 4395 GAUCCCG CUGAUGAG X CGAA AGGCGUA UACGCCU C CGGGAUC
4402 GGUAACC CUGAUGAG X CGAA AUCCCGG CCGGGAU C GGUUACC
4406 GCACGGU CUGAUGAG X CGAA ACCGAUC GAUCGGU U ACCGUGC
4407 GGCACGG CUGAUGAG X CGAA AACCGAU AUCGGUU A CCGUGCC
20 4427 éCUCCUC CUGAUGAG X CGAA AUAUUUG CAARUAU U GAGGAGG
4440 UUGGACA CUGAUGAG X CGAA AGCCACC GGUGGCU C UGUCCAA
4485 GCCAUAG CUGAUGAG X CGAA AGGGGAU AUCCCCU U CUAUGGC
4466 UGCCAUA CUGAUGAG X CGAA AAGGGGA UCCCCUU C UAUGGCA
25 4468 CUUGCCA CUGAUGAG X CGAA AGAAGGG CCCUUCU A UGGCAAG
4512 AAAAUGA CUGAUGAG X CGAA AUGCCUU AAGGCAU C UCAUUUU
4514 AGAAAAU CUGAUGAG X CGAA AGAUGCC GGCAUCU C AUUUUCU
4517 GGCAGARA CUGAUGAG X CGAA AUGAGAU AUCUCAU U UUCUGCC
4518 UGGCAGA CUGAUGAG X CGAA AAUGAGA UCUCAUU U UCUGCCA
30 4519 GUGGCAG CUGAUGAG X CGAA AAAUGAG CUCAUUU U CUGCCAC
4520 BAGUGGCA CUGAUGAG X CGAA AAAAUGA UCAUUUU C UGCCACU
4550 UUGCGGC CUGAUGAG X CGAA AGCUCAU AUGAGCU C GCCGCAA
4564 GAGGCCU CUGAUGAG X CGAA ACAGCUU AAGCUGU C AGGCCUC
4571 UGAUUCC CUGAUGAG X CGAA AGGCCUG CAGGCCU C GGAAUCA
4602 ACGUCAA CUGAUGAG X CGAA ACCCCGG CCGGGGU C UUGACGU
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UEWELS2  "q CLO% & ()-1q CLOR & ()-1q CLO% & ()-1' Bg CLOA & ()- 1q
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C10% & ()-1' BeGr2q CLO% & ()-1' Bq Cl0% &Y)-1q CLO% & ()-1q CLO% & ()- 1' Bq
C10% & () - 1998=] aeE+2q Cl0% & ()-q CL0% & ()-1q Cl0% & ()-1q

Cl0% & ()-1'B-q C109-& |)-1q CloYREogyme opuhL, 2q ¢10%) Suksjrateq
Cl0% & ()-1'Bg ClO & () -1g CIOW& ()-1q CIOWE& ()}-1' BeGt2g CL0%|& ()-1' Bq
C10% & ()-1q CL0%) &°QY) - L oPBEEH) WCRYGAG ' XREFAEPGBHCEC ( ) - GRERIOPt & FATRYCICI0%) &' () - q
C10%9 & () - 1q CLOMr B ot R dckyond XooiR A, { Gt dhmens 1Nk 29
C10% & () - 1q CLOW & () - ' Bo- Croohar s X B fssatr (1 T oo 8 1 B. | 4eG+2q
Clo% §L' () -1 Bq 4637 CGAUAAC CUGAUGAG X CGAA ACAUCUC GAGAUGU C GUUAUCG
4640 CCACGAU CUGAUGAG X CGAA ACGACAU AUGUCGU U AUCGUGG
4641 GCCACGA CUGAUGAG X CGAA AACGACA UGUCGUU A UCGUGGC
4643 UUGCCAC CUGBUGAG X CGAA AUAACGA UCGUUAU C GUGGCAA
4659 GUCAUUA CUGAUGAG X CGAA AGCGUCU AGACGCU C UAAUGAC
10 4661 CCGUCAU CUGAUGAG X CGAA AGAGCGU ACGCUCU A AUGACGG
4684 CGAGUCA CUGAUGAG X CGAA AGUCACC GGUGACU U UGACUCG
4685 CCGAGUC CUGAUGAG X CGAA AAGUCAC GUGACUU U GACUCGG
4690 GAUCACC CUGAUGAG X CGAA AGUCAAA UUUGACU C GGUGAUC
15 1715 UCUGGGU CUGAUGAG X CGAA ACACAUG CAUGUGU C ACCCAGA
4727 UGAAAUC CUGAUGAG X CGAA ACUGUCU AGACAGU C GAUUUCA
4731 AAGCUGA CUGARUGAG X CGAA AUCGACU AGUCGAU U UCAGCUU
4732 CAAGCUG CUGAUGAG X CGAA AAUCGAC GUCGAUU U CAGCUUG
20 4733 CCAAGCU CUGAUGAG X CGAA AAAUCGA UCGAUUU C AGCUUGG
4738 GGGAUCC CUGAUGAG X CGAA AGCUGAA UUCAGCU U GGAUCCC
4743 AAGGUGG CUGAUGAG X CGAA AUCCAAG CUUGGAU C CCACCuUU
4750 AAUGGUA CUGAUGAG X CGAA AGGUGGG CCCACCU U UACCAUU
95 4751 CAAUGGU CUGAUGAG X CGAA AAGGUGG CCACCUU U ACCAUUG
4752 UCAAUGG CUGAUGAG X CGAA AAAGGUG CACCUUU A CCAUUGA
4757 UCGUCUC CUGAUGAG X CGAA AUGGUAA UUACCAU U GAGACGA
4824 CCUCCCC CUGAUGAG X CGAA ACCCCUG CAGGGGU A GGGGAGG
4835 ACCUGUA CUGAUGAG X CGAA AUGCCUC GAGGCAU C UACAGGU
30 4837 ADRACCUG CUGAUGAG X CGAA AGAUGCC GGCAUCU A CAGGUUU
4843 AGUCACA CUGAUGAG X CGAA ACCUGUA UAEAGGU U UGUGACU
4844 GAGUCAC CUGAUGAG X CGARA AACCUGU ACAGGUU U GUGACUC
4851 UCUCCCG CUGAUGAG X CGAA AGUCACA UGUGACU C CGGGAGA
4867 CAUGCCC CUGAUGAG X CGAA AGGGCCG CGGCCCU C GGGCAUG
4876 AGAAUCG CUGAUGAG X CGAA ACAUGCC GGCAUGU U CGAUUCU

P
- 2
%

ol e , "
v 7 R S Vo v oy
rogcdem : .
VY B



C10% & ()-1q CL0% & ()-1q CL0% & ()-1' Bq CL0% & () - 14Tf gl eE+2q C10% & ()-q
C10% & ()-1q Cl0% & ()-1q CL0% & ()-1'B-q Cl0% & ()-1q C1PP&SEHPIIANRa
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C10% & ()-1' BAFGLeG+2q C10% & ()-1' Bq CL0% & ()-1q CL0% & ()- 1q

C10% & ()-1' Bg CL0% & ()- 1LI ~eE+2q C10% & ()-q CL0% & ()-1q CL0% & ()- 1q
Cl0% & ()-1'B-q CL0% & ()-1q CL0% & ()-1hL, 2q CL0% & ()-1q CLO% & ()-1' Bq
C10% & ()-1q CL0% & ()-1q Cl0% & ()-1' B§ , L*_deG+2q C10% & ()-1' Bq

C10% & ()-1q CL0% & ()-1q CL0% & ()-1' Bg CLO% & ()- 1deE+2q CL0% & ()-q

ClO & ()-1g Cl1pN & ()=10-Cl0% & ()-1'B-q CI0%A & ()-1q CIQAH&K ()-1 )
hL, 2q C10% & () | 18°F1004 & ()- 1' BBileqm™Y & ()- 1q CLO% sS¥bstrad C1099 & ()- 1' B.
@AF T xy z el ARGARUC CUGAUGAG X CGAA ARCAUGC | GCAUGUU C GAUUCOU
4881 ACCGAAG CUGAUGAG X CGAA AUCGAAC | GUUCGAU U COUCGGU
s 1882 GACCGAA CUGAUGAG X CGAA AAUCGAA | UUCGAUU C UUCGGUC
4884 AGGACCG CUGAUGAG X CGAA AGAAUCG | CGAUUCU U GGGUCCU
4885 CAGGACC CUGAUGAG X CGAR AAGAAUC | GAUDUCUU C GGUCCUG
4889 CACACAG CUGAUGAG X CGAAR ACCGAAG | CUUCGGU C CUGUGUG
4903 CGCGUCA CUGAUGAG X CGAA AGCACUC | GAGUGCU A UGACGCG
10 5011 DUCCCAG CUGAUGAG X CGAA ACUCCAG | CUGGAGU U CUGGGAA
5012 UUUCCCA CUGAUGAG X CGAR AACUCCA | UGGAGUD C UGGGARA
5024 CUGUGAA CUGAUGAG X CGAA ACGCUUU | AAAGCGU C UUCACAG
5026 GCCUGUG COGAUGAS X CGAR AGACGCO | RGCGUCT T GRCAGES
15 5027 GGCCUGU CUGAUGAG X CGAR AAGACGC | GCGUCUU C ACAGGCC
5036 UGUGGGU CUGAUGAG X CGAA AGGCCUG | CAGGCCU C ACCCACA
5045 GGGCAUC CUGAUGAG X CGAR AUGUGGG | CCCACAU A GAUGCCC
5056 GGACAGG CUGAUGAG X CGAA AGUGGGC | GCCCACU U CCUGUCC
20 5057 GGGACAG CUGAUGAG X CGAA AAGUGGG | CCCACUU C CUGUCCC
5062 GGUUUGG CUGAUGAG X CGAA ACAGGAA UUCCUGU C CCAAACC
5089 GUAAGGG CUGAUGAG X CGAA AGUUGDC | GACAACU U CCCUUAC
5090 GGUARGG CUGRUGAG X CGAA ARGUUGU | ACAACUU C CCUUACC
55 5094 ACCAGGU CUGAUGAG X CGAA AGGGARG | CUUCCCU U ACCUGGU
5095 UACCAGG CUGAUGAG X CGAA AAGGGAA | UUCCCUU A CCUGGUA
5139 GGAGGUG CUGAUGAG X CGAA AGCCUGA | UCAGGCU C CACCUCC
5145 CACGAUG CUGAUGAG X CGAR AGGUGGR | UCCACCU C CAUCGUG
5149 AUCCCAC CUGAUGAG X CGAA AUGGAGG | CCUCCAU C GUGGGAU
30 5157 CACAUUU CUGAUGAG X CGAA AUCCCAC | GUGGGAU C ARAUGUG
5172 CGUAUGA CUGAUGAG X CGAA ACACUUC | GAAGUGU C UCAUACG
5174 | GCCGUAU CUGAUGAG X CGAR AGACACU | AGUGUCU C AUACGGC
5177 URAGCCG CUGAUGAG X CGAA AUGAGAC | GUCUCAU A CGGCUUA
5183 UAGGUUU CUGAUGAG X CGAA AGCCGUA | UACGGCU U BAACCUA
5184 GUAGGUU CUGRUGAG X CGAA RAGCCGU | ACGGCUU A AACCUAC
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5384 CCACAAU CUGAUGAG X CGAA ACCACAC GUGUGGU C AUUGUGG

5387 UACCCAC CUGAUGAG X CGAA AUGACCA UGGUCAU U GUGGGUA

20 5394 AUGAUCC CUGAUGAG X CGAA ACCCACA UGUGGGU A GGAUCAU
5402 CGGACAA CUGAUGAG X CGAA AUGAUCC GGAUCAU U UUGUCCG

5403 CCGGACA CUGAUGAG X CGAA AAUGAUC GAUCAUU U UGUCCGG

5404 CCCGGAC CUGAUGAG X CGAA AAAUGAU AUCAUUU U GUCCGGG

25 5407 CCUCCCG CUGAUGAG X CGRA ACARRAU AUUUUGU C CGGGAGG
5441 GGUAGAG CUGAUGAG X CGAA AcUUCCC GGGAAGU C CUCUACC

5444 CCCGGUA CUGAUGAG X CGAA AGGACUU AAGUCCU C UACCGGG

5446 CUCCCGG CUGAUGAG X CGAA AGAGGAC GUCCUCU A CCGGGAG

5455 UUCAUCG CUGAUGAG X CGAA ACUCCCG CGGGAGU U CGAUGAA

30 5456 UUUCAUC CUGAUGAG X CGAA AACUCCC GGGAGUU C GAUGAAA
5479 GAGGUGU CUGAUGAG X CGAA AGGCGCA UGCGCCY C ACACCUC

5486 UGUAAGG CUGAUGAG X CGAA AGGUGUG CACACCU C CCUUAcCA

5490 UCGAUGU CUGAUGAG X CGAA AGGGAGG CCUCCCU U ACAUCGA

5491 UUCGAUG CUGAUGAG X CGAA AAGGGAG CUCCCUU A CAUCGAA

5495 CCUGUUC CUGAUGAG X CGAA AUGUAAG CUUACAU C GAACAGG
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[ 10%¢%e& ()-1h 5545 UUGCAGC CUGAUGAG X CGAA ACCCGAG CUCGGGU U GCUGCAA
5644 GCUGAUG CUGAUGAG X CGAA AGUUCCA | UGGAACU U CAUCAGC
5645 CGCUGAU CUGAUGAG X CGAA AAGUUCC | GGAACUU C AUCAGCG
5648 UCCCGCU CUGAUGAG X CGAA AUGAAGU | ACUUCAU C AGCGGGA
5657 ARUACUG CUGAUGAG X CGAA AUCCCGC | GCGGGAU A CAGUAUU
10 5662 UGCUARA CUGAUGAG X CGAA ACUGUAU | AUACAGU A UUUAGCA
5664 CCUGCUA CUGAUGAG X CGAA AUACUGU | ACAGUAU U UAGCAGG
5665 GCCUGCU CUGAUGAG X CGAA AAUACUG | CAGUAUU U AGCAGGC
5666 AGCCUGC CUGAUGAG X CGAA AAAUACU | AGUAUUU A GCAGGCU
15 5677 CAGAGUG CUGAUGAG X CGAA AURRGCC | GGCUUAU C CACUCUG
5682 CCAGGCA CUGAUGAG X CGAA AGUGGAU | AUCCACU C UGCCUGG
5702 GUGAUGC CUGAUGAG X CGAA AUCGCGG | CCGCGAU A GCAUCAC
5707 CAUCAGU CUGAUGAG X CGAA AUGCUAU | AUAGCAU C ACUGAUG
20 5719 GGCUGUG CUGAUGAG X CGAA AUGCCAU | AUGGCAU U CACAGCC
5720 AGGCUGU CUGAUGAG X CGAA ARUGCCA | UGGCAUU C ACAGCCU
5728 GGUGAUA CUGAUGAG X CGAA AGGCUGU | ACAGCCU C UAUCACC
5730 CUGGUGA CUGAUGAG X CGAA AGAGGCU | AGCCUCU A UCACCAG
25 5732 GACUGGU CUGAUGAG X CGAA RUAGAGG | CCUCUAU C ACCAGUC
5739 GUGAGCG CUGAUGAG X CGAA ACUGGUG | CACCAGU C CGCUCAC
5744 GGGUGGU CUGAUGAG X CGAA AGCGGAC | GUCCGCU C ACCACCC
5757 AGGAGGG CUGAUGAG X CGAA AUUCUGG | CCAGAAU A CCCUCCU
5762 UGAACAG CUGAUGAG X CGAA AGGGUAU | AUACCCU C CUGUUCA
30 5774 CCCCUAR CUGAUGAG X CGAA AUGUUGA | UCAACAU C UUAGGGG
5776 UCCCCCU CUGAUGAG X CGAA AGAUGUU | AACAUCU U AGGGGGA
5777 AUCCCCC CUGAUGAG X CGAA AAGAUGU | ACAUCUU A GGGGGAU
5796 GCGAGUU CUGAUGAG X CGAA AGCAGCC | GGCUGCU C AACUCGC
5808 GCACUGG CUGAUGAG X CGAR AGGAGCG | CGCUCCU C CCAGUGC
5820 AAGGCCG CUGAUGAG X CGAA AGCAGCA | UGCUGCU U CGGCCUU
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el0% & ()-1'c elo%6& ) mﬁﬂ@ca CGAR AGUUAAC | GUUAACU U GGUCCCU
5999 GGGAGAG CUGAUGAG X CGAA AUGGCAG CUGCCAU C cucuccce
6002 CGGGGGA CUGAUGAG X CGAA AGGAUGG CCAUCCU C uCcccce
6101 CGRACGC CUGAUGAG X CGAA AUCAGCC GGCUGAU A GCGUUCG
10 6112 ACCCCGC CUGAUGAG X CGAA AAGCGAA UUCGCUU C GCGGGGU
6120 ACGUGGU CUGAUGAG X CGAA ACCCCGC GCGGGGU A ACCACGU
6128 UGGGGGA CUGAUGAG X CGAA ACGUGGU ACCACGU U UCCCCCA
6129 GUGGGGG CUGAUGAG X CGAA AACGUGG CCACGUU U CCCCCAC
15 6130 CGUGGGG CUGAUGAG X CGAA AAACGUG CACGUOU C CCCCACG
6142 AGGCACG CUGAUGAG X CGAA AGUGCGU ACGCACU A CGUGCCU
6173 UCUGAGU CUGAUGAG X CGAA ACACGUG CACGUGU A ACUCAGA
6177 AGGAUCU CUGAUGAG X CGAA AGUUACA UGUAACU C AGAUCCU
20 ’ 6182 UGGAGAG CUGAUGAG X CGAA AUCUGAG CUCAGAU C CUCUCCA
6185 GGCUGGA CUGAUGAG X CGAA AGGAUCU AGAUCCU C UCCAGCC
6187 GAGGCUG CUGAUGAG X CGAA AGAGGAU AUCCUCU C CAGCCUC
6194 UGAUGGU CUGAUGAG X CGAA AGGCUGG CCAGCCU C ACCAUCA
25 6200 GCUGAGU CUGAUGAG X CGAA AUGGUGA UCACCAU C ACUCAGC
6204 AGCAGCU CUGAUGAG X CGAA AGUGAUG CAUCACU C AGCUGCU
6221 ACUGGUG CUGAUGAG X CGAA AGCCUCU AGAGGCU U CACCAGU
6222 CACUGGU CUGAUGAG X CGAA AAGCCUC GAGGCUU C ACCAGUG
6233 CCUCAUU CUGAUGAG X CGAA AUCCACU AGUGGAU U ARUGAGG
30 6234 UCCUCAU CUGAUGAG X CGAA AAUCCAC GUGGAUU A AUGAGGA
6247 UGGCGUG CUGAUGAG X CGAA AGCAGUC GACUGCU C CACGCCA
6259 CGAGCCG CUGAUGAG X CGAA AGCAUGG CCAUGCU C CGGCUCG
6265 UAGCCAC CUGAUGAG X CGAA AGCCGGA UCCGGCU C GUGGCUA
6272 CAUCCUU CUGAUGAG X CGRA AGCCACG CGUGGCU A AAGGAUG
6281 AGUCCCA CUGAUGAG X CGAA ACAUCCU AGGAUGU U UGGGACU
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el0% & ()-1'c- 6293 CCGUGCA CUGAUGAG X CGAA AUCCAGU ACUGGRU A UGCACGG
5 6304 GUCAGUC CUGAUGAG X CGAR ACACCGU | ACGGUGU U GACUGAC
6313 GGUCUUG CUGAUGAG X CGAA AGUCAGU | ACUGACU U CAAGACC
6314 AGGUCUU CUGAUGAG X CGAA AAGUCAG | CUGACUU C RAGACCU
6326 UGGACUG CUGAUGAG X CGAA AGCCAGG | CCUGGCU C CAGUCCA
6331 GAGCUUG CUGAUGAG X CGAA ACUGGAG | CUCCAGU C CAAGCUC |
10 6338 UCGGCAG CUGAUGAG X CGAR AGCUUGG | CCAAGCU C CUGCCGA
6349 UCCCGGC CUGAUGAG X CGAR AUUUCGG | CCGAAAU U GCCGGGA
6359 AGRAAGG CUGAUGAG X CGAA ACUCCCG | CGGGAGU C CCUUUCU
6363 GAGARGA CUGAUGAG X CGAA AGGGACU | AGUCCCU U UCUUCUC
15 6364 UGAGAAG CUGAUGAG X CGAA ARGGGAC | GUCCCUU U GUUCUCA
6365 AUGAGAR CUGAUGAG X CGAR ARAGGGA | UCCCUUU C UUCOCAU
6367 GCAUGAG CUGAUGAG X CGAR AGARAGG | CCUUUCU U CUCAUGC
6368 GGCAUGA CUGAUGAG X CGAA ARGABRAG | CUUUCUU C UCAUGCC
20 6370 UUGGCAU CUGAUGAG X CGAR AGAAGAA | UUCUUCU C AUGCCAA
6385 UCCCUUG CUGAUGAG X CGAA ACCCGCG | CGCGGGU A CAAGGGA
6395 CCCGCCR CUGAUGAG X CGAR ACUCCCU | AGGGAGU C UGGCGGG
6446 GUCCGGU CUGAUGAG X CGAA AUUUGUG | CACAAAU U ACCGGAC
25 6447 UGUCCGG CUGAUGAG X CGAR ARUUUGU | ACARAUU A CCGGACA
6458 CGUUUGU CUGAUGAG X CGAR ACAUGUC | GACAUGU C AARAACG
6468 CUCAUGG CUGAUGAG X CGAA ACCGUUU | AAACGGU U CCAUGAG
6469 CCUCAUG CUGAUGAG X CGAA ARCCGUU | AACGGUU C CAUGAGG
6479 GCCCAAC CUGAUGAG X CGAR AUCCUCA | UGAGGAU C GUUGGGC
30 6482 UAGGCCC CUGAUGAG X CGAR ACGAUCC | GGAUCGU U GGGCCUA
6489 CAGGUUU CUGAUGAG X CGAA AGGCCCA | UGGGCCU A AAACCUG
6520 GAUGGGG CUGAUGAG X CGAA ACGUUCC | GGAACGU U CCCCAUC
6521 UGAUGGG CUGAUGAG X CGAR AACGUUC | GRACGUU C CCCAUCA
6527 ACGCGUU CUGAUGAG X CGAA AUGGGGA | UCCCCAU C AACGCGU
6535 UGUGGUG CUGAUGAG X CGAA ACGCGUU | AACGCGU A CACCACA
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. 6781 GACCUGG CUGAUGAG X CGAA AUGUGAC GUCACAU U CCAGGUC
10 6854 UGGAAGU CUGAUGAG X CGAA AGCACUG CAGUGCU C AcCuucca
6858 AGCAUGG CUGAUGAG X CGAA AGUGAGC GCUCACU U CCAUGCU
6859 GAGCAUG CUGAUGAG X CGAA AAGUGAG CUCACUU C CAUGCUC
6866 GGUCGGU CUGAUGAG X CGAA AGCAUGG CCAUGCU C ACCGACC
15 6877 AAUGUGG CUGAUGAG X CGAA AGGGGUC | GAGCCCU C CCACAUU
68684 CUGCUGU CUGAUGAG X CGAA AUGUGGG CCCACAU U ACAGCAG
6885 - UCUGCUG CUGAUGAG X CGAA AAUGUGG CCACAUU A CAGCAGA
6900 CUACGUU CUGAUGAG X CGAA AGCCGUC GACGGCU A AACGUAG
20 6945 CUAGCUG CUGAUGAG X CGAA AGAGCUG CAGCUCU U CAGCUAG
6946 GCUAGCU CUGAUGAG X CGAA AAGAGCU AGCUCUU C AGCUAGC
6951 AAUUGGC CUGAUGAG X CGAA AGCUGAA UUCAGCU A GCCAAUU
6969 UUCAAGG CUGAUGAG X CGAA AGGCGCA UGCGCCU U CCUUGAA
25 6970 CUUCAAG CUGAUGAG X CGAA AAGGCGC GCGCCUU C CUUGAAG
6973 UGCCUUC CUGAUGAG X CGAA AGGAAGG CCUUCCU U GAAGGCA
6990 UGGUGGG CUGAUGAG X CGAA AGUGCAU AUGCACU A CCCACCA
7003 GUCCGGG CUGAUGAG X CGAA AGUCAUG CAUGACU C CCCGGAC
7019 CCUCGAU CUGAUGAG X CGAA AGGUCAG CUGACCU C AUCGAGG
30 7022 UGGCCUC CUGAUGAG X CGAA AUGAGGU ACCUCAU C GAGGCCA
7064 CACGGGU CUGAUGAG X CGAA AUGUUUC GAAACAU C ACCCGUG
7078 AUUCUCU CUGAUGAG X CGAA ACUCCAC GUGGAGU C AGAGAAU
7086 ACCACCU CUGAUGAG X CGAA AUUCUCU AGAGAAU A AGGUGGU
7094 CCAAAAU CUGAUGAG X CGARA ACCACCU AGGUGGU A AUUUUGG
7097 AGUCCAA CUGAUGAG X CGAA AUUACCA UGGURAU U UUGGACU
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7147 UGCAACG CUGAUGAG X CGARA AUACUUC GAAGUAU C CGUUGCA
10 7151 CUGCUGC CUGAUGAG X CGAA ACGGAUA UAUCCGU U GCAGCAG
7163 UUCGCAG CUGAUGAG X CGAA AUCUCUG CAGAGAU C CUGCGAA
7174 CUUCUUG CUGAUGAG X CGAA AUUUUCG CGARAAU C CAAGAAG
7183 GGGGGGG CUGAUGAG X CGAA ACUUCUU AAGAAGU U Ccccccc
15 7184 CGGGGGG CUGAUGAG X CGAA AACUUCU AGAAGUU C CCCCCCG
7227 AACAGUG CUGAUGAG X CGAA AGGGUUG CAACCCU C CACUGUU
7240 UUUCCAG CUGAUGAG X CGAA ACUCUAA UUAGAGU C CUGGAAA
7308 GGUAUUG CUGAUGAG X CGAA AGGGCCC GGGCCCU C CAAUACC
20 7313 GAGGCGG CUGAUGAG X CGAR AUUGGAG CUCCARU A CCGCCUC
7320 UUCCGUG CUGAUGAG X CGAA AGGCGGU ACCGCCU C CACGGAA
7340 UCAGAAC CUGAUGAG X CGAA ACCGUCC GGACGGU U GUUCUGA
7343 CUGUCAG CUGAUGAG X CGAA ACAACCG CGGUUGU U CUGACAG
25 7344 UCUGUCA CUGAUGAG X CGAA AACAACC GGUUGUU C UGACAGA
7363 GGCAGAA CUGAUGAG X CGAA ACACGGU ACCGUGU C UUCUGCC
1365 ARGGCAG CUGAUGAG X CGAA AGACACG CGUGUCU U CuGCCuu
1366 CAAGGCA CUGAUGAG X CGAA AAGACAC GUGUCUU C UGCCUUG
7372 CUCCGCC CUGAUGAG X CGAA AGGCAGA UCUGCCU U GGCGGAG
30 7405 CGAUCCG CUGAUGAG X CGAA AGCUGCC GGCAGCU C CGGAUCG
7446 UGAUCGG CUGAUGAG X CGAA AGGGGCG CGCCCCU C CCGAUCA
7452 GAGGUCU CUGAUGAG X CGAA AUCGGGA UCCCGAU C AGACCUC
7459 GUCGUCA CUGAUGAG X CGAA AGGUCUG. CAGACCU C UGACGAC
7480 AACGUCA CUGAUGAG X CGAA AUUCUUU ARAGARAU C UGACGUU
7487 ACGACUC CUGAUGAG X CGAA ACGUCAG CUGACGU U GAGUCGU
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7631 AUGGCGU CUGAUGAG X CGAA AUCAGGG CCCUGAU C ACGCCAU
7675 GUUGCUC CUGAUGAG X CGAR ACGCGUU | AACGCGU U GAGCAAC
7684 CAGCAGA CUGAUGAG X CGAR AGUUGCU | AGCAACU C UCUGCUG
7686 CGCAGCA CUGAUGAG X CGAR AGAGUUG | CAACUCU C UGCUGCG
10 TE9 | OUGUGE CUGAUGAG X CoRA ACGCAGS | aCUaCaT G RCGACHA
7709 UGGCAUA CUGAUGAG X CGAA ACCAUGU ACAUGGU C UAUGCCA
7711 UGUGGCA CUGAUGAG X CGAA AGACCAU AUGGUCU A UGCCACA
7754 CARRGGU CUGAUGAG X CGAR ACCUUCU | AGAAGGU C ACCUUUG
15 7758 UCUGUCA CUGAUGAG X CGAA PGGUGAC | GUCACCU U UGACAGA
7760 GUCUGUC CUGAUGAG X CGAA AAGGUGA UCACCUU U GACAGAC
7802 UCUCCUU CUGAUGAG X CGAA RGCACGU | AGGUGGU C AAGGAGA
7825 AACUGUG CUGAUGAG X CGAA ACGCCUU AAGGCGU C CACAGUU
20 7832 UAGCCUU CUGAUGAG X CGAA ACUGUGG CCACAGU U ARGGCUA
7833 UUAGCCU CUGAUGAG X CGAR AACUGUG | CACAGUU A AGGCUAA
7844 CGGAUAG CUGAUGAG X CGAR AGUUUAG | CUARACU U CUADCCG
7845 ACGGAUA CUGAUGAG X CGAA AAGUUUA | UAAACUU C UAUCCGU
s 7884 UUGGCCG CUGAUGAG X CGAA AUGUGGG | CCCACAU U CGGCCAA
7885 UUUGGCC CUGAUGAG X CGAR AAUGUGG | CCACAUU C GGCCAAA
7922 GGUUCCG CUGAUGAG X CGAA ACGUCCU | AGGACGU C CGGAACC
7931 UGCUGGA CUGAUGAG X CGAA AGGUUCC | GGAACCU A UCCAGCA
7933 CUUGCUG CUGAUGAG X CGAR AUAGGUU | AACCUAU C CAGCAAG
30 7946 UGUGGUU CUGAUGAG X CGAA AUGGCCU | AGGCCAU U AACCACA
7947 AUGUGGU CUGAUGAG X CGAA ARUGGCC | GGCCAUU A ACCACAU
8000 UGGUGUC CUGAUGAG X CGRA AUUGGUG | CACCAAU U GACACCA
012 UUGCCAU CUGAUGAG X CGAR AUGGUGG | CCACCAU C AUGGCAA
8030 CGCAGAA CUGAUGAG X CGAA ACUUCAC GUGAAGU U UUCUGCG
8031 ACGCAGA CUGAUGAG X CGAA AACUUCA | UGAAGUU U UCUGCGU
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10 8095 AUACACG CUGAUGAG X CGAAR ACUCCCA UGGGAGU U CGUGUAU
8100 CAUACAC CUGAUGAG X CGAA AACUCCC GGGAGUU C GUGUAUG
8105 UCUCGCA CUGAUGAG X CGAA ACACGAA UUCGUGU A UGCGAGA
8121 UCGUAAA CUGAUGAG X CGAA AGCCAUU AAUGGCU C UUUACGA
15 8123 CGUCGUA CUGAUGAG X CGAR AGAGCCA | UGGCUCU U UACGACG
8124 ACGUCGU CUGAUGAG X CGAAR AAGAGCC GGCUCUU U ACGACGU
8125 CACGUCG CUGAUGAG X CGAA AAAGAGC GCUCUUU A CGACGUG
8135 GGGUGGA CUGAUGAG X CGAA ACCACGU ACGUGGU C UCCACCC
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8249 CAUACGA CUGAUGAG X CGAA AAGCCCA UGGGCUU C UCGUAUG
8251 GUCAUAC CUGAUGAG X CGAA AGAAGCC GGCUUCU C GUAUGAC
8254 GGUGUCA CUGAUGAG X CGAR ACGAGAR UUCUCGU A UGACACC
8269 UGAGUCA CUGAUGAG X CGAA AGCAGCG CGCUGCU U UGACUCA
8270 UUGAGUC CUGAUGAG X CGAA AAGCAGC GCUGCUU U GACUCAA
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8303 ACUCCUC CUGAUGAG X CGAA ACACGGA UCCGUGU U GAGGAGU
8311 GUAGAUU CUGAUGAG X CGAA ACUCCUC GAGGAGU C AAUCUAC
8315 AUUGGUA CUGAUGAG X CGAA AUUGACU AGUCAAU C UACCAAU
8317 ACAUUGG CUGA\U_GAG X CGAA AGAUI!GA UCAAUCU A CCAAUGU
8325 AAGUCAC CUGAUGAG X CGAA ACAUUGG CCARUGU U GUGACUU
8332 GGGGGCC CUGAUGAG X CGAA AGUCACA UGUGACU U GGCCCCCe
8400 UUUGAAU CUGAUGAG X CGAA AGUCAGG CCUGACU A AUUCAAA
8403 CCUUUUG CUGAUGAG X CGAA AUUAGUC GACUAAU U CARAAGG
8404 CCCUUUU CUGAUGAG X CGAA AAUUAGU ACUAARUU C ARAAGGG
B472 GUGAGGG CUGAUGAG X CGAA AUUGCCG CGGCAAU A CcCCUCAC
8477 AGCAUGU CUGAUGAG X CGAA AGGGUAU AUACCCU C ACAUGCU
8485 UUUCRAG CUGAUGAG X CGAA AGCAUGU ACAUGCU A CUUGAAA
8488 GGCUUUC CUGAUGAG X CGAA AGUAGCA UGCUACU U GARAGCC
8565 UCACAGA CUGAUGAG X CGAA AACGACA UGUCGUU A UCUGUGA
8567 UUUCACA CUGAUGAG X CGAA AUAACGA UCGUUAU C UGUGAAA
8606 AGACUCG CUGAUGAG X CGAA AGGCUCG CGAGCCU A CGAGUCU
8612 CCGUGAA CUGAUGAG X CGAA ACUCGUA UACGAGU C UUCACGG
8614 CUCCGUG CUGAUGAG X CGAA AGACUCG CGAGUCU U CACGGAG
8615 CCUCCGU CUGAUGAG X CGAA AAGACUC GAGUCUU C ACGGAGG
8625 CUAGUCA CUGAUGAG X CGAA AGCCUCC GGAGGCU A UGACUAG
8631 GAGUACC CUGAUGAG X CGAA A‘GUCAUA UAUGACU A GGUACUC
8635 GGCAGAG CUGAUGAG X CGAA ACCUAGU ACUAGGU A CUCUGCC
8677 CAACUCC CUGAUGAG X CGAA AGUCGUA UACGACU U GGAGUUG
8683 UGUUAUC CUGAUGAG X CGAA ACUCCAA UUGGAGU U GAUAACA
8687 AUGAUGU CUGAUGAG X CGAA AUCRACU AGUUGAU A ACAUCAU
8692 GGAGCAU CUGAUGAG X CGAA AUGUUAU AUAACAU C AUGCUCC
8710 CGCGACC CUGAUGAG X CGAA ACACGUU ARCGUGU C GGUCGCG
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8750 CACGAGU CUGAUGAG X CGAA AGGUAGU ACUACCU C ACUCGUG
8754 GGAUCAC CUGAUGAG X CGAA AGUGAGG CCUCACU C GUGAUCC
8760 GUGGUGG CUGAUGAG X CGAA AUCACGA UCGUGAU C CCACCAC
8799 GUGUGUC CUGAUGAG X CGARA AGCUGUC GACAGCU A GACACAC
10 8808 UUGACUG CUGAUGAG X CGAA AGUGUGU ACACACU C CAGUCAA
8813 AGGAGUU CUGAUGAG X CGAA ACUGGAG CUCCAGU C AACUCCU
8818 UAGCCAG CUGAUGAG X CGAA AGUUGAC GUCAARCU C CUGGCUA
8825 UGUUGCC CUGAUGAG X CGAA AGCCAGG CCUGGCU A GGCAACA
15 8834 ACAUGAU CUGAUGAG X CGAA AUGUUGC GCAACAU C AUCAUGU
8837 CAUACAU CUGAUGAG X CGAA AUGAUGU ACAUCAU C AUGUAUG
8870 UCAUCAA CUGAUGAG X CGAA AUCAUCC GGAUGAU U UUGAUGA
8872 AGUCAUC CUGAUGAG X CGAA AAAUCAU AUGAUUU U GAUGACU
20 8884 GGAGAAG CUGAUGAG X CGAA AGUGAGU ACUCACU U cuucucc
8885 UGGAGAA CUGAUGAG X CGAA AAGUGAG CUCACUU C UUCUCCA
§887 GAUGGAG CUGAUGAG X CGAA AGAAGUG CACUUCU U CUCCAUC
8888 GGAUGGA CUGAUGAG X CGAA AAGAAGU ACUUCUU C UCCAUCC
8890 AAGGAUG CUGAUGAG X CGAA AGAAGAA UUCUUCU C CAUCCUU
% 8894 CUAGAMG CUGAUGAG X CGAA AUGGAGA UCUCCAU C CUUCUAG
8897 GGGCUAG CUGAUGAG X CGAA AGGAUGG CCAUCCU U CUAGCCC
8898 UGGGCUA CUGAUGAG X CGAA AAGGAUG CAUCCUU C UAGCCCA
83900 CCUGGGC CUGAUGAG X CGAA AGAAGGA UCCUUCU A GCCCAGG
30 8915 CCUUUUC CUGAUGAG X CGAA AGCUGUU AACAGCU U GAAAAGG
8952 AUGGAGU CUGAUGAG X CGAA ACAGGCC GGCCUGU U ACUCCAU
8953 ARUGGAG CUGRUGAG X CGRA AACAGGC GCCUGUU A CUCCAUU
8956 CUCAAUG CUGAUGAG X CGAA AGUAACA UGUUACU C CAUUGAG
8960 GUGGCUC CUGAUGAG X CGAA AUGGAGU ACUCCAU U GAGCCAC
8969 GUAGGUC CUGAUGAG X CGAA AGUGGCU AGCCACU U GACCUAC
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*& ()-1' P[R10% 1& () -1 x»22%$ﬂMMﬂAf&(er0%*&(\1}&@0
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8987 GUCGUUG CUGAUGAG X CGAR AUGAUCU | AGAUCAU U CARCGAC
8988 AGUCGUU CUGAUGAG X CGAA AAUGAUC | GAUCAUU C AACGACU
8996 GACCAUG CUGAUGAG X CGAR AGUCGUU | BAGGACU C CAUGGUC
3003 GCGCUAR CUGAUGAG X CGAR ACCAUGG | CCAUGGU C UUAGCGC
10 9005 AUGCGCU CUGAUGAG X CGAA AGACCAU | AUGGUCU U AGCGCAU
5006 ARUGCGC CUGAUGAG X CGAA AAGACCA | UGGUCUU A GCGCAUU
5013 GAGUGAG CUGAUGAG X CGAA AUGCGCU | AGCGCAU U CUCACUC
9014 GGAGUGA CUGAUGAG X CGAA ARUGCGC | GCGCAUU C UCACUCC
15 3016 AUGGAGU CUGAUGAG X CGAA AGAAUGC | GCAUUCU C ACUCCAU
5020 AACUAUG CUGAUGAG X CGAA AGUGAGA | UCUCACU C CAUAGUU
5024 GAGUAAC CUGAUGAG X CGAA AUGGAGU | AGUCCAU A GUUACUGC
5027 GGAGAGU CUGAUGAG X CGAA ACUAUGG | CCAUAGU U ACUCUCC
20 5028 UGGAGAG CUGAUGAG X CGAA ARCUAUG | CAUAGUU A CUCUCCA
9031 ACCUGGA CUGAUGAG X CGAA AGUAACU | AGUUACU C UCCRGGU
3033 UCACCUG CUGAUGAG X CGAA AGAGUAA | UUACUCU C CAGGUGA
9044 CCCUAUU CUGAUGAG X CGAA AUCUCAC | GUGAGAU C AAUAGGG
s 9048 GCCACCC CUGAUGAG X CGAA AUUGAUC | GAUCAAU A GGGUGGC
9057 AGGCAUG CUGAUGAG X CGAA AGCCACC | GGUGGCU U CAUGCCU
3058 GAGGCAU CUGAUGAG X CGAA AAGCCAC | GUGGCUU C AUGCCUC
9105 CUGGCCC CUGAUGAG X CGAR AUGUCUC | GAGACAU C GGGCCAG
3169 GARGAGG CUGAUGAG X CGAA ACUUGCC | GGCAAGU A CCUCUUC
30 9173 AGUUGAA CUGAUGAG X CGAA AGGUACU | AGUACCU C UUCAACU
3175 CCAGUUG CUGAUGAG X CGAA AGAGGUA | UACCUCU U CAACUGG
9176 CCCAGUU CUGAUGAG X CGAA AAGAGGU | ACCUCUU C AACUGGG
9168 UGGUCCU CUGAUGAG X CGAA ACUGCCC | GGGCAGU A AGGACCA
9200 UGAGUUU CUGAUGAG X CGAA AGCUUGG | CCARGCU C AAACUCA
9206 UDGGAGU CUGAUGAG X CGAA AGUUUGA | UCAAACU C ACUCCAA
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| F109B( & ()-2z% | 109B( & () - 109%40%0%  3=s$10%& ()- , 3=s$10% %
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d 1099 & ()-1" _, 0% & =1
d° 10%' & () - 1BBE 1 dSHREERE () i1
d 109" & ()-1" _A %m' 4—-d+410%0" & ()-1
4 10%' & ()-1'_ - 0 . C MY oncs cococe G4
d 109%' & ()-1'  [ToHBm] eted mmu@mcmwcmm
d 109" & ()-1CCRCCDDeEr4 d” 1090' & () - d° 10%&;&#&@0_@_&_%_1
d 10%0' & ()-1' _] F250%' SECYEY CHFAYBGEH SEAR) ACERGSD, [ PIREAGECH 1090 & () -1
d 109" & ()-1' _ a0 T&ctrais GW@WGAf
d 109" & ()-1'_|d 1090] & 2 g-l Y(:j'q %' & ()-1d 1099 & () -1
d> 10%9' & () - 1DDIDDES £e F+4caFCAD CERBEAR )% CGRATARIERGE (|) CQUGUCU C GUGCCCE
9313 CCACAUA CUGAUGAG X CGAA ACCAGCG CGCUGGU U UAUGUGG
9314 ACCACAU CUGAUGAG X CGAA AACCAGC GCUGGUU U AUGUGGU
10 9315 CACCACA CUGAUGAG X CGAA AAACCAG CUGGUUU A UGUGGUG
9409 AAARGGG CUGAUGAG X CGAA AUGGCCU AGGCCAU C CCCUUUU
9414 ARAAARA CUGAUGAG X CGAA AGGGGAU AUCCCCU U UUDUUUU
15
Where “X” represents stem II region of a HH ribozyme (Hertel et al., 1992 Nucleic Acids Res. 20:
3252). The length of stem Il may be 2 base-pairs.
20
25
30

5
e [N \ V3o e, 2
PRI TRI TO: F T 180 N SY s e SR, 1 s RIPRE R R KT e foane e

|
cenkidol. L .



‘D0 0000000000000

“109%9' & ()-1 d°109%' & ()-1' - d 109" & ()-1 125EP 2000
1099 & () - 1- E. E3ESEdEeEj EEhL, 4 d° 109%0' & ()-1 d 109" & () &1
1099 & () WO WS90’ & ()-1 d 109" & ()-1' EEEEEEEEeGH4 d R Sodmd
“109%9' & ()-1 d°109%' & ()-1 d 109’ & ()-1' _ d 10%' & ()- 1EEF FF2FDFeE+4
“109%9' & ()- d 109 & ()-1 d 109’ & ()-1 d7109%' & ()-1' - d 109" & ()-1
1099 & ()- 1DFEFJFj F| F}FFFhL, 4 d 109" & ()-1 d 109" & ()-1' _ d 10%' & ()-1
“109%0" & ()-1 d 109" & ()-1' _FFFFFFFFe d 1099 & ()-1'_ d 10%' & ()-1
“109%0' & ()-1 d°109%' & ()-1' _ d 10%' & () - IFGSQUG* GIG GeE+4 d 1090 & () -
1090 & ()-1 471099 & ()-1 d 109" & ()-1' - d 109 & ()-1
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“109%9' & ()-1 d°10%' & ()-1' _ d 10%' & () 1H+H=H>HCHCHE HeE+4 d” 1090 & () -
1090 & () - [Tes. 070 & U~ T ORIESY ‘7@,, — O 109 &)~ ISubstrate
109" & () - Lt HuHzHHHHHHDL, 4 d° 1090" & ( ) 1 “d 1090 & ()}l d 10%' &[()-1
T10%0)' & ()-T d 109 & ()- 1 _HFAAFGT 08 &1 T 3T xK~= d 10%} GI0% & ()- 10,10, 10,
3_810% & () 10 CCCCCA AGAA GGGG ACCAGAGAAACA X GUACAUUACCUGGUA CCCC CGAU UGGGGG

59 CGUGAA AGAA GUAG ACCAGAGAAACA X GUACAUUACCUGGUA CUAC UGUC UUCACG

109 CCUGGA AGAA GCAC ACCAGAGAAACA X GUACARUUACCUGGUA GUGC AGCC UCCAGG

209 GCAUUG AGARA GGUU ACCAGAGARACA X GUACAUUACCUGGUA | RACC CGCU CAARUGC

10 290 CUAUCA AGAA GUAC ACCAGAGAAACA X GUACAUUACCUGGUA GUAC UGCC UGAUAG
390 GUGGGC AGAA GUAG ACCAGAGAAACA X GUACAUUACCUGGUA CUAC CGCC GCCCAC
393 CCUGUG AGAA GCGG ACCAGAGAAACA X GUACAUUACCUGGUA CCGC CGCC CACAGG
427 CCAACG AGAA GACC ACCAGAGAAACA X GUACAUUACCUGGUA GGUC AGAU CGUUGG
15 505 GGUUGC AGAA GUUC ACCAGAGAARACA X GUACAUUACCUGGUA GAAC GGUC GCAACC
549 CCUCGG AGRA GCGA ACCAGAGAAACA X GUACAUUACCUGGUA UCGC CGAC CCGAGG
574 UACCCA AGAA GAGC ACCAGAGAARACA X GUACRUUACCUGGUA GCUC AGCC UGGGUA
645 GCCGGG AGAR GCGG ACCAGAGAAACA X GUACAUUACCUGGUA CCGC GGCU CCCGGC
20 652 CAACUA AGAA GGGA ACCAGAGAAACA X GUACAUUACCUGGUA UCCC GGCC UAGUUG
671 CCGGGG AGAA GUGG ACCAGAGARACA X GUACAUUACCUGGUA CCAC GGAC CCCCGG
726 CGGCGA AGAA GCAC ACCAGAGAAACA X GUACAUUACCUGGUA GUGC GGCU UCGCCG
734 CAUGAG AGAA GCGA ACCAGAGAAACA X GUACAUUACCUGGUA UCGC CGAC CUCAUG
25 754 CCGACG AGAR GAAU ACCAGAGAAACA X GUACAUUACCUGGUA AUUC CGCU CGUCGG
852 AAGAGC AGAA GGGC ACCAGAGAAACA X GUACAUUACCUGGUA GCCC GGUU GCUuCuu
883 CAGGAC AGAA GGGC ACCAGAGAAACA X GUACAUUACCUGGUA GCCC UGCU GUCCUG
886 AAPCAG AGAA GCAG ACCAGAGAAACA X GUACAUUACCUGGUA CUGC UGUC COGUUU
891 UGGUCA AGAA GGAC ACCAGAGAAACA X GUACAUUACCUGGUA GUCC UGUU UGACCA
30

905 AGCGGA AGAA GGGA ACCAGAGAAACA X GUACAUUACCUGGUA UCCC AGCU UCCGCU

911 CUGAUA AGAA GAAG ACCAGAGARACA X GUACAUUACCUGGUA CUUC CGCU UAUCAG

960 AGUUGG AGAA GUCA ACCAGAGAAARCA X GUACAUUACCUGGUA | UGAC UGCU CCAARCU

1050 | CCCAAC AGAA GGAG ACCBRGAGAAACA X GUACAUUACCUGGUA | CUCC CGUU GUUGGG

1145 GAAAGC AGAA GCCC ACCAGAGAAACA X GUACAUUACCUGGUA GGGC GGCC GCuuucC

1148 ACAGAA AGAA GCCG ACCAGAGAARCA X GUACAUUACCUGGUA CGGC CGCU UucCuGu
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1331 CACUAG AGAA GUUG ACCAGAGAAACA X GUACAUUACCUGGUA CAAC AGCC CUAGUG
1357 UGUGGG AGAA GGAG ACCAGAGAAACA X GUACAUUACCUGGUA CUCC GGAU CCCACA
1370 AUCCAC AGARA GCUU ACCAGAGARACA X GUACAUUACCUGGUA AAGC UGUC GUGGAU
— 10
1 1562 UCUCUG AGAA GGCC ACCAGAGAAACA X GUACAUUACCUGGUA GGCC GGCC CAGAGA
1576 UUUAUG AGAA GGAU ACCAGAGAAACA X GUACAUUACCUGGUA AUCC AGCU CAUAAA
1596 UGUGCC AGAA GCCA ACCAGAGAAACA X GUACAUUACCUGGUA UGGC AGCU GGCACA
1616 GUUCAG AGAA GUCC ACCAGAGAAACA X GUACAUUACCUGGUA GGAC UGCC CUGAAC
15 1663 GCGUAG AGRA GUGC ACCAGAGAAACA X GUACAUUACCUGGUA GCAC UGUU CUACGC
1692 CUGGGC AGAA GGAC ACCAGAGAAACA X GUACAUUACCUGGUA GUCC GGAU GCCCAG
1713 AGCUGC AGAA GGCC ACCAGAGAAACA X GUACAUUACCUGGUA GGCC AGCU GCAGCU
1718 CGAUGG AGAA GCAG ACCAGAGRAACA X GUACAUUACCUGGUA CUGC AGCU CCAUCG
20 1797 AAUGCC AGAA GUAA ACCAGAGAAACA X GUACAUUACCUGGUA UUAC UGCU GGCAUU
1863 GGGUGA AGAA GUAC ACCAGAGABAACA X GUACAUUACCUGGUA GUAC UGUU UCACCC
1880 CACUAC AGAA GGGC ACCAGAGAAACA X GUACAUUACCUGGUA GCCC UGUU GUAGUG
1898 GGACCG AGAN GUCG ACCAGAGAAACA X GUACAUUACCUGGUA CGAC CGAU CGGUCC
1903 GCACCG AGAA GAUC ACCAGAGAAACA X GUACAUUACCUGGUA GAUC GGUC CGGUGC
25
1943 CAGCAC AGAR GUCU ACCAGAGAAACA X GUACAUUACCUGGUA AGAC AGAU GUGCUG
1951 UUGAGA AGAA GCAC ACCAGAGAAACA X GUACAUUACCUGGUA GUGC UGCU UCUCAA
1969 UGUGGC AGAA GCGU ACCAGAGAAACA X GUACAUUACCUGGUA ACGC GGCC GCCACA
2082 CCGUGG AGAA GGUC ACCAGAGAAACA X GUACAUUACCUGGUA GACC UGCC CCACGG
30 2090 AAAGCA AGAA GUGG ACCAGAGAAANCA X GUACAUUACCUGGUA CCAC GGAU UGCUUU
2316 GCUCCG AGAA GUCC ACCAGAGAAACA X GUACAUUACCUGGUA GGAC AGAU CGGAGC
2328 GCAGCG AGAA GAGC ACCAGAGAAACA X GUACAUUACCUGGUA GCUC AGCC CGCUGC
2332 AGCAGC AGAA GGCU ACCAGAGAAACA X GUACAUUACCUGGUA AGCC CGCU GCUGCU
2335 GACAGC AGAA GCGG ACCAGAGAAACA X GUACAUUACCUGGUA CCGC UGCU GCUGUC
2338 GUGGAC AGAA GCAG ACCAGAGAAACA X GUACAUUACCUGGUA CUGC UGCU GUCCAC
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2465 GGAGAC AGAA GCUG ACCAGAGAAACA X GUACAUUACCUGGUA CAGC GGUU GUCycCC
2522 GCGCGC AGAA GCCA ACCAGAGAAACA X GUACAUUACCUGGUA UGGC GGAC GCGCGC
2541 | UCCACA AGAA GGCA ACCAGAGAAACA X GUACAUUACCUGGUA | UGCC UGCU UGUGGA
10 2557 | GCUAUC AGAA GCAU ACCAGAGAAACA X GUACAUUACCUGGUA | AUGC UGCU GAUAGC
2579 CUCUAG AGAA GCCU ACCAGAGAAACA X GUACAUUACCUGGUA AGGC CGCC CUAGAG
2627 AAUGCC AGAA GCUC ACCAGAGAAACA X GUACAUUACCUGGUA GAGC GGAU GGCAUU
2663 GUACCA AGAA GCAC ACCAGAGAAACA X GUACAUUACCUGGUA GUGC CGCC UGGUAC
15 2725 | AGGAGC AGAA GCCA ACCAGAGAAACA X GUACAUUACCUGGUA | UGGC CGCU GCUCCU
2728 | AGCAGG AGAA GCGG ACCAGAGAAACA X GUACAUUACCUGGUA | CCGC UGCU CCUGCU
2734 | AGCAGG AGAA GGAG ACCAGAGAAACA X GUACAUUACCUGGUA | CUCC UGCU CCUGCU
2740 | AACGCC AGAA GGAG ACCAGAGAAACA X GUACAUUACCUGGUA | CUCC UGCU GGCGUU
20 2978 UGGGUG AGAA GCAC ACCAGAGAAACA X GUACAUUACCUGGUA GUGC GGCC CACCCAa
3016 AUGGCG AGAA GGAG ACCAGAGAARACA X GUACAUUACCUGGUA CUCC UGCU CGCCAU
3030 | UGAGCG AGAA GAGA ACCAGAGAAACA X GUACAUUACCUGGUA | UOCUC GGUC CGCUCA
3034 ACCAUG AGAA GACC ACCAGAGAARCA X GUACAUUACCUGGUA GGUC CGCU CAUGGU
3260 GAAGAC AGAA GGCU ACCAGAGAAACA X GUACAUUACCUGGUA AGCC CGUC GUCUUC
25
3340 | GAGACG AGAA GUCC ACCAGAGAAACA X GUACAUUACCUGGUA | GGAC UGCC CGUCUC
3344 GGCGGA AGAA GGCA ACCAGAGAAACA X GUACAUUACCUGGUA UGCC CGUC UCCGCC
3350 CCUUCG AGAA GAGA ACCAGAGAAACA X GUACAUUACCUGGUA UCUC CGCC CGAAGG
3383 GCUAUC AGAA GGUC ACCAGAGAAACA X GUACAUUACCUGGUA GACC GGCC GAUAGC
30 3431 GGCGUA AGAA GUGA ACCAGAGAAACA X GUACAUUACCUGGUA UCAC GGCC UACGCC
3581 GUGGAA AGAA GUCC ACCAGAGAAACA X GUACAUUACCUGGUA GGAC CGUC UUCCAC
3597 UCUUUG AGAA GGCG ACCAGAGAAACA X GUACAUUACCUGGUA CGCC GGCU CRAAGA
3615 | CUUUUG AGAA GGCU ACCAGAGAAACA X GUACAUUACCUGGUA | AGCC GGCC CAAAAG
3669 | CAUGCC AGAA GACG ACCAGAGAAACA X GUACAUUACCUGGUA | CGUC GGCU GGCAUG
3725 AUAGAG AGAA GAGC ACCAGAGAAACA X GUARCAUUACCUGGUA GCUC GGAC CUCUAU

TR ' N
hee e

T o1y . PP

i ‘.n”. [ Do ;
)’I ! I
L (I}‘,j l||l[
L"f"?\""-“‘ X
P BN . fres 1




[10%& ()-1 [10%& ()-1'[ [10%& ()- 1QQQQOR, ReE+= [ 10%+& ‘%&é%ﬁﬂ? -1
[109%& ()-1 [10%& ()-1'[- [10%& ()-1 [10%& ()-1, R R2
[10%+& () - 1 woesss7()-1' [ [10%& ()-1 [10%& ()-1 [10%& () /& RRﬁ)lg,ll?RRe&:
[10%& ()-1'[ [10%& ()-1 [109%& ()-1 [10%& ()-1'[ [10%& (4T gﬂ@
SS2SDSeE+= [10%+& ()- [10%& ()-1 [10%& ()-1 [10%& ()-1"[- [10%& ()-1
[ 10%+& ()-1DSESJS] S| S} SSShL, = [10%& ()-1 [10%& ()-1'[ [10%& ()-1
[109%& ()-1 [10%& ()-1'[ SSSSSSSSeGH= [13%&' ()-1"[ [10%& ()-1 [10%& ()-1
[10%-& ()-1'[ [10%-& ()-1ST$Toa* TIT\ TeE+2/[ 10%-&' ()- [10%-& ()-1
[10%& ()-1 [10%-& ()-1'[- [10%& ()-1 [10%-& ()-1\T] TbTTTTTThL, =
[10%& ()-1 [ ()-T'[ [10% dSdqubliees () - 1 | 10V () Substrate 1 11U
UeGt= [10%& Q-1 [10%& ()-1 [10%& (V-1 [10%& (V-1 [10%& _)- 1
U* U<U=UBUbUt UgB%52 |[ AIAREAGHA GIAYOVFREAGHAREA (X1 GMGAGUECCUGGUR 1 DAREE UGHC GUGAUT
[0) ! -
[ 10%-& () 1 3771 CACCGC AGAA GCGC ACCAGAGAAACA X GUACAUUACCUGGUA GCGC CGAC GCGGUG
5 3783 UCCCCC AGAA GUCA ACCAGAGAAACA X GUACAUUACCUGGUA UGAC GGUC GGGGGA
3799 CUGGGG AGAA GUAG ACCAGAGAAACA X GUACAUUACCUGGUA CUAC UGUC CCCCAG
3807 AGACGG AGAA GGGG ACCAGAGARACA X GUACAUUACCUGGUA CCCC aGAC CCGUcCU
3812 AUAGGA AGAA GGUC ACCAGAGAAACA X GUACAUUACCUGGUA GACC CGUC UCCUAU
— 3847 GGGCAG AGAA GUGG ACCAGAGAAACA X GUACAUUACCUGGUA CCAC UGCU cuGccce
10 3852 CCGAAG AGAA GAGC ACCAGAGABRACA X GUACAUUACCUGGUA GCUC UGCC CUUCGG
3887 GCACAC AGAA GCCC ACCAGAGAAACA X GUACAUUACCUGGUA GGGC UGCU GUGUGC
3932 AGACUC AGAA GGUA ACCAGAGAAACA X GUACAUUACCUGGUA UACC CGUU GAGUCU
3958 ACCGGG AGAA GCAU ACCAGAGAAACA X GUACAUUACCUGGLA AUGC GGUC CCCGGU
15 3965 CGUGAA AGAA GGGG ACCAGAGAAACA X GUACAUUACCUGGUA CCCC GGUC UUCACG
3992 CGGUAC AGAA GGGG ACCAGAGAAACA X GUACAUUACCUGGUA CCCC GGCC GUACCG
4064 GUACGC AGAA GGCA ACCAGAGAAACA X GUACAUUACCUGGUA UGCC GGCU GCGUAC
4076 CCCUUG AGAA GCGU ACCAGAGAAACA X GUACAUUACCUGGUA ACGC AGCC CAAGGG
20 4112 GGCGGC AGAA GAUG ACCAGAGAARACA X GUACAUUACCUGGUA CAUC UGUU GCCGCC
4163 GUUGGG AGAA GUAC ACCAGAGAAACA X GUACAUUACCUGGUA GUAC CGAC CCCAARC
4244 UCCACC AGAA GCAA ACCAGAGAAACA X GUACAUUACCUGGUA UUGC CGAC GGUGGA
4304 AGUCGA AGAA GUUG ACCAGAGAAACA X GUACAUUACCUGGUA CAAC UGAC UCGACU
4334 GUCCAG AGAA GUGC ACCAGRGAAACA X GUACAUUACCUGGUA GCAC AGUC CUGGAC
25
4355 CGCUCC AGAA GUCU ACCAGAGAAACA X GUACAUUACCUGGUA AGAC GGCU GGAGCG
4366 ACGACG AGAA GCGC ACCAGAGAAACA.K GUACAUUACCUGGUA GCGC GGCU CGUCGU
4441 GUGUUG AGAA GAGC ACCAGAGAAACA X GUACAUUACCUGGUA GCUC UGUC CAACAC
4621 CCGCUA AGAA GUAU ACCAGAGAMAACA X GUACARUUACCUGGUA AUAC CGAC UAGCGG
30 4652 UAGAGC AGAA GUUG ACCAGAGAAACA X GUACAUUACCUGGUA CAAC AGAC GCUCUA
4724 GAAAUC AGAA GUCU ACCAGAGAAACA X GUACAUUACCUGGUA | AGAC AGUC GAUUUC
4734 GAUCCA AGAA GAAA ACCAGAGAAACA X GUACAUUACCUGGUA UuuC AGCU UGGAUC
4861 CCCGAG AGAA GUUC ACCAGAGAAACA X GUACAUUACCUGGUA GAAC GGCC CUCGGG
4886 ACACAG AGAA GAAG ACCAGAGAAACA X GUACAUUACCUGGUA CUUC GGUC CUGUGU
4937 AGUCUC AGAA GGCG ACCAGAGAAACA X GUACAUUACCUGGUA CGCC CGCU GAGACU
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5231 AUUUUG AGAA GCUC ACCAGAGARACA X GUACAUUACCUGGUA GAGC CGUU CAAAAU
5291 CAGGUC AGAA GACA ACCAGAGAAACA X GUACAUUACCUGGUA UGUC GGCC GACCUG
5294 CUCCAG AGAA GCCG ACCAGAGAAACA X GUACAUUACCUGGUA CGGC CGAC CUGGAG
10 5345 GGCCAG AGAA GCAA ACCAGAGAAACA X GUACAUUACCUGGUA UUGC AGCU CUGGCC
5417 AACARC AGAA GGCC ACCAGAGAAACA X GUACAUUACCUGGUA GGCC GGCU GUUGUU
5420 GGGAAC AGAA GCCG ACCAGAGAAACA X GUACAUUACCUGGUA CGGC UGUU GUUCcC
5509 UCGGCG AGARA GCAU ACCAGAGAAACA X GUACAUUACCUGGUA AUGC AGCU CGCCGA
15 5521 UGCUUG AGAA GCUC ACCAGAGAAACA X GUACAUUACCUGGUA GAGC AGUU CAAGCA
5576 GGGAGC AGAA GCCU ACCAGAGAAACA X GUACAUUACCUGGUA AGGC CGCU GCuCcC
5579 CACGGG AGAA GCGG ACCAGAGAAACA X GUACAUUACCUGGUA CCGC UGCU CCCGUG
5683 UUCCCA AGAA GAGU ACCAGAGRAACA X GUACAUUACCUGGUA ACUC UGCC UGGGAA
20 5710 AAUGCC AGAA GUGA ACCAGAGAAACA X GUACAUUACCUGGUA UCAC UGAU GGCAUU
5723 GAUAGA AGRA GUGA ACCAGAGAAACA X GUACAUUACCUGGUA UCAC AGCC UCUAUC
5736 UGAGCG AGAA GGUG ACCAGAGAAACA X GUACAUUACCUGGUA CACC AGUC CGCUCA
5740 GUGGUG AGAA GACU ACCAGAGAAACA X GUACAUUACCUGGUA AGUC CGCU CACCAC
5764 AUGUUG AGAA GGAG ACCAGAGAAACA X GUACAUUACCUGGUA CUCC UGUU CAACAU
25
5782 GAGUUG AGAA GCCA ACCAGAGAAACA X GUACAUUACCUGGUA UGGC UGCU CAACUC
5816 GGCCGA AGAA GCAC ACCAGAGAAACA X GUACAUUACCUGGUA GUGC UGCU UCGGCC
5822 CACGAA AGAA GAAG ACCAGAGAAACA X GUACAUUACCUGGUA CUUC GGCC UUCGUG
5966 GUCCUC AGAR GAGG ACCAGAGAAACA X GUACAUUACCUGGUA CCUC CGCC GAGGAC
30 6094 GCUAUC AGAA GGUU ACCAGAGAAACA X GUACAUUACCUGGUA AACC GGCU GAUAGC
6178 GAGAGG AGAA GAGU ACCAGAGAAACA X GUACAUUACCUGGUA ACUC AGAU CCUCUC
6189 UGGUGA AGAA GGAG ACCAGAGAAACA X GUACAUUACCUGGUA CUCC AGCC UCACCA
6205 UUCAGC AGAA GAGU ACCAGAGAAACA X GUACAUUACCUGGUA ACUC AGCU GCUGAA
6208 CUCUUC AGAA GCUG ACCAGAGAARACA X GUACAUUACCUGGUA CAGC UGCU GAAGAG
6243 GCGUGG AGAA GUCC ACCAGAGAAACA X GUACAUUACCUGGUA GGAC UGCU CCACGC
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6340 AAUUUC AGAA GGAG ACCAGAGAAACA X GUACAUUACCUGGUA CUCC UGCC GAAAUU
6426 CACARUG AGAA GGUG ACCAGAGAAACA X GUACAUUACCUGGUA CACC UGCC CAUGUG
6465 UCAUGG AGAA GUUU ACCAGAGAAACA X GUACAUUACCUGGUA AAAC GGUU CCAUGA
6599 CUCUUC AGAA GCCA ACCAGAGARACA X GUACAUUACCUGGUA UGGC UGCU GAAGAG
6692 UUCGGG ;;;A GGGA ACCAGAGAAACA X GUACAUUACCUGGUA UCCC GGCC CCCGAA
6727 CUGUGC AGAA GCAC ACCAGAGAAACA X GUACAUUACCUGGUA GUGC GGUU GCACAG
6753 GGAGAG AGAA GCAC ACCAGAGAAACA X GUACAUUACCUGGUA GUGC AGAC CuCuCC
6817 CAUGGG AGAA GUGA ACCAGAGAAACA X GUACAUUACCUGGUA UCAC AGCU CCCAUG
6839 UGCCAC AGAA GGUU ACCAGAGAAACA X GUACAUUACCUGGUA AACC GGAU GUGGCA
6869 GGAGGG AGAA GUGA ACCAGAGAAACA X GUACAUUACCUGGUA UCcAC CGAC CCcCucCcC
6939 CUGAAG AGAA GGCC ACCAGAGARACA X GUACAUUACCUGGUA GGCC AGCU CUUCAG
7007 GUCAGC AGAA GGGG ACCAGAGAAACA X GUACAUUACCUGGUA CCCC GGAC GCUGAC
7013 GAUGAG AGAA GCGU ACCAGAGAAACA X GUACAUUACCUGGUA ACGC UGAC CUCAUC
7114 GCUCGA AGAA GGUC ACCAGAGAAACA X GUACAUUACCUGGUA GACC CGCU UCGAGC
7148 UGCUGC AGAA GAUA ACCAGAGAARACA X GUACAUUACCUGGUA UAUC CGUU GCAGCA
7214 GUUGUA AGAA GGGC ACCAGAGAAACA X GUACAUUACCUGGUA GCCC GGAU UACAAC
7253 GACGUA AGAA GGAC ACCAGAGAAACA X GUACAUUACCUGGUA GUCC GGAC UACGUC
7291 GUGGUA AGAA GCAA ACCAGAGAAACA X GUACAUUACCUGGUA UUGC CGCC UACCAC
7315 CGUGGA AGAA GUAU ACCAGAGAAACA X GUACAUUACCUGGUA AUAC CGCC UCCACG
7337 CAGAAC AGAA GUCC ACCAGAGAAACA X GUACAUUACCUGGUA GGAC GGUU GUUCUG
7367 CGCCAA AGRA GAAG ACCAGAGAAACA X GUACAUUACCUGGUA CUUC UGCC UUGGCG
7401 AUCCGG AGAA GCCG ACCAGAGAAACA X GUACAUUACCUGGUA CGGC AGCU CCGGAU
7407 CCGACG AGAA GGAG ACCAGAGARACA X GUACAUUACCUGGUA CUCC GGAU CGUCGG
7415 GUCAAC AGAA GACG ACCAGAGAAACA X GUACAUUACCUGGUA CGUC GGCC GUUGAC
7418 GCUGUC AGAA GCCG ACCAGAGAAACA X GUACAUUACCUGGUA CGGC CGUU GACAGC
7439 GGGAGG AGAA GUCG ACCAGAGAAACA X GUACAUUACCUGGUA CGAC CGCC Cccuccce
7448 GGUCUG AGAA GGAG ACCAGAGAAACA X GUACAUUACCUGGUA CUCC CGAU CAGACC
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?10%$& () E753; g:ﬂ G\ AGAA GGGU ACCAGAGAAACA X GUACAUUACCUGGUA | ACCC UGAU CUCAGC
7593 | UUGAGC AGAA GACG ACCAGAGAAACA X GUACAUUACCUGGUA | CGUC UGCU GCUCAA
7596 | ACAUUG AGAR GCAG ACCAGAGARACA X GUACAUUACCUGGUA | CUGC UGCU CARUGU
7627 | GGCGUG AGAA GGGC ACCAGAGAARCA X GUACAUUACCUGGUA | 6CCC UGAU CACGCC
10 7660 | UUGAUG AGAA GCUU ACCAGAGAAACA X GUACAUUACCUGGUA | AAGC UGCC CAUCAA
7687 | UGACGC AGAAR GAGA ACCAGAGAAACA X GUACAUUACCUGGUA | UCUC UGCU GCGUCA
7764 | CUUGCA AGAA GUCA ACCAGAGAAACA X GUACAUUACCUGGUA | UGAC AGAC UGCAARG
7870 | GGGGGC AGAA GCUU ACCAGAGAAACA X GUACAUUACCUGGUA | AAGC UGAC GCCCCC
15 7956 | ACACGG AGAA GAUG ACCAGAGAAACA X GUACAUUACCUGGUA | CAUC CGCU CCGUGU
7975 | UCUUCC AGAA GGUC ACCAGAGARACA X GUACAUUACCUGGUA | GACC UGCU GGAAGA
8066 | AAGGCG AGAA GGCU ACCAGAGAAACA X GUACAUUACCUGGUA | AGCC AGCU CGCCUU
8087 | UCCCAG AGAA GGGA ACCAGAGARACA X GUACAUUACCUGGUA | UCCC AGAC CUGGGA
20 8172 | ACUGGA AGAA GUAC ACCAGAGAMACA X GUACAUUACCUGGUA | GUAC GGAU UCCAGU
8262 | CAAAGC AGAA GGUG ACCAGAGARACA X GUACAUUACCUGGUA | CACC CGCU GCUUUG
8265 | AGUCAA AGAA GCGG ACCAGAGAAACA X GUACAUUACCUGGUA | CCGC UGCU UUGACU
8374 | AUGUAG AGAA GCUC ACCAGAGAAACA X GUACAUUACCUGGUA | GAGC GGCU CUACAU
8395 | GAAUUA AGAA GGGG ACCAGAGARACA X GUACAUUACCUGGUA | CCCC UGAC UAAUUC
25
8452 | CUAGUC AGAA GCAC ACCAGAGAAACA X GUACAUUACCUGGUA | GUGC UGAC GACUAG
8501 | UCGACA AGAA GCAG ACCAGAGARACA X GUACAUUACCUGGUA | CUGC GGCC UGUCGA
8505 [ CAGCUC AGAA GGCC ACCAGAGAAACA X GUACAUUACCUGGUA | GGCC UGUC GAGCUG
8639 | GGGGGG AGAA GAGU ACCAGAGAAACA X GUACAUUACCUGGUA | ACUC UGCC CCCCCC
30 8656 | GGUUGG AGAAR GGUC ACCAGAGARACA X GUACAUUACCUGGUA | GACC CGCC CCARACC
8711 | GUGCGC AGAA GACA ACCAGAGAAACA X GUACAUUACCUGGUA | UGUC GGUC GCGCAC
8911 | UUUUCA AGAA GUUC ACCAGAGARACA X GUACAUUACCUGGUA | GAAC AGCU UGAAAA
8935 | CCGUAG AGAAR GACA ACCAGAGABACA X GUACAUUACCUGGUA | UGUC AGAU CUACGG
8980 | UGAAUG AGAA GAGG ACCAGAGAAACA X GUACAUUACCUGGUA | CCUC AGAU CAUUCA
9082 | CGCRAG AGAA GUAC ACCAGAGAAACA X GUACAUUACCUGGUA | GUAC CGCC CUUGCG
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9358 | UUGGGG AGAA GGUA ACCAGAGARACA X GUACAUUACCUGGUA | UACC UGCU CCCCAA

Where “X” represents stem IV region of a HP ribozyme (Berzal-Herranz et al., 1993, EMBO.J. 12,
15 2567). The length of stem IV may be 2 base-pairs.
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a hammerhead motif, wherein the binding arms of said enzymatic nucleic acid molecule
5 comprises sequences complementary to any of substrate sequences defined in tables IV-VI
and VIIL

2. An enzymatic nucleic acid molecule which specifically cleaves RNA
derived from hepatitis C virus (HCV), wherein said enzymatic nucleic acid molecule is in
a hairpin motif, wherein the binding arms of said enzymatic nucleic acid molecule
10  comprises sequences complementary to any of substrate sequences defined in table VII.

3. The enzymatic nucleic acid molecule of claim 1, wherein said enzymatic
nucleic acid molecule comprises a stem 1I region of length greater than or equal to 2 base
pairs.

4. The enzymatic nucleic acid molecule of claims 1 or 2, wherein said nucleic

15  acid comprises between 12 and 100 bases complementary to said RNA.

5. The enzymatic nucleic acid molecule of claim 1 or 2, wherein said nucleic
acid comprises between 14 and 24 bases complementary to said mRNA.

6. The enzymatic nucleic acid of claim 2, wherein said enzymatic nucleic acid
molecule comprises a stem II region of length between three and seven base-pairs.

20 7. The enzymatic nucleic acid molecule of claim 2, wherein said enzymatic
nucleic acid molecule consists essentially of any ribozyme sequence defined in Table VII.

8. The enzymatic nucleic acid molecule of claim 1, wherein said enzymatic
nucleic acid molecule consists essentially of any ribozyme sequence defined in Tables IV-
VIand VIIL

25 9. A pharmaceutical composition comprising the enzymatic nucleic acid
molecule of claims 1 or 2.
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cell.

5 12.  An expression vector comprising nucleic acid sequence encoding at least
one enzymatic nucleic acid molecule of claims 1 or 2, in a manner which allows
expression of that enzymatic nucleic acid molecule.

13. A mammalian cell including an expression vector of claim 12.

14.  The mammalian cell of claim 13, wherein said mammalian cell is 2 human
10 cell

15. A method for treatment of cirrhosis, liver failure or hepatocellular
carcinoma comprising the step of administering to a patient the enzymatic nucleic acid
molecule of claims 1 or 2 under conditions suitable for said treatment.

16. A method for treatment of cirrhosis, liver failure and/or hepatocellular
15  carcinoma comprising the step of administering to a patient the expression vector of
claims 1 or 2 under conditions suitable for said treatment.

17. A method of treatment of a patient having a condition associated with HCV
infection, comprising contacting cells of said patient with the nucleic acid molecule of
claims 1 or 2, and further comprising the use of one or more drug therapies under

20  conditions suitable for said treatment.

18.  The enzymatic nucleic acid molecule of claim 1, wherein said nucleic acid
molecule comprises at least five ribose residues, and wherein said nucleic acid comprises
phosphorothioate linkages at at least three of the 5' terminal nucleotides, and wherein said
nucleic acid comprises a 2'-C-allyl modification at position No. 4 of said nucleic acid, and

25  wherein said nucleic acid comprises at least ten 2'-O-methyl modifications, and wherein
said nucleic acid comprises a 3’- end modification.
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molecule comprises at least five ribose residues, and wherein said nucleic acid molecule
comprises phosphorothioate linkages at at least three of the 5' terminal nucleotides, and
wherein said nucleic acid comprises a 2'-amino modification at position No. 4 and/or at
position No. 7 of said nucleic acid molecule, wherein said nucleic acid molecule
comprises at least ten 2'-O-methyl modifications, and wherein said nucleic acid comprises
a 3’- end modification. -

21.  The enzymatic nucleic acid molecule of claim 1, wherein said nucleic acid
molecule comprises at least five ribose residues, and wherein said nucleic acid molecule
comprises phosphorothioate linkages at at least three of the 5' terminal nucleotides, and
wherein said nucleic acid molecule comprises an abasic substitution at position No. 4
and/or at position No. 7 of said nucleic acid molecule, wherein said nucleic acid comprises
at least ten 2'-O-methyl modifications, and wherein said nucleic acid molecule comprises a
3'-end modification.

22.  The enzymatic nucleic acid molecule of claim 1, wherein said nucleic acid
molecule comprises of at least five ribose residues, and wherein said nucleic acid
comprises phosphorothioate linkages at at least three of the 5' terminal nucleotides, and
wherein said nucleic acid molecule comprises a 6-methyl uridine substitution at position
No. 4 and/or at position No. 7 of said nucleic acid molecule, wherein said nucleic acid
molecule comprises at least ten 2'-O-methyl modifications, and wherein said nucleic acid
molecule comprises a 3' end modification.

23. A method for inhibiting HCV replication in a mammalian cell comprising
the step of administering to said cell the enzymatic nucleic acid molecule of claims 1 or 2
under conditions suitable for said inhibition.

24, A method of cleaving a separate RNA molecule comprising, contacting the
enzymatic nucleic acid molecule of claims 1 or 2 with said separate RNA molecule under
conditions suitable for the cleavage of said separate RNA molecule.
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39.  The method of claim 36, wherein said type I interferon is interferon alpha.

25 40.  The method of claim 36, wherein said type I interferon is interferon beta.
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41.  The method of claim 36, wherein said type I interferon is interferon
gamma.

42, The method of claim 36, wherein said type I interferon is consensus
interferon.

5 43. A method of treatment of a patient having a condition associated with HCV
infection, comprising contacting cells of said patient with the nucleic acid molecule of
claim 32, and further comprising the use of one or more drug therapies under conditions
suitable for said treatment.

44.  The method of claim 43, wherein said drug therapies is type I interferon.

10 45.  The method of claim 44, wherein said type I interferon and the enzymatic
nucleic acid molecule is administered simultaneously.

46. The method of claim 44, wherein said type I interferon and enzymatic
nucleic acid molecule is administered separately.

47.  The method of claim 44, wherein said type I interferon is interferon alpha.
15 48.  The method of claim 44, wherein said type I interferon is interferon beta.

49.  The method of claim 44, wherein said type I interferon is interferon
gamma,

50. The method of claim 44, wherein said type I interferon is consensus
interferon.
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