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ARTIFICIAL EXPRESSION CONSTRUCTS FOR MODULATING GENE EXPRESSION IN THE 

CEREBELLUM AND A SECONDARY CELL TYPE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority to U.S. Provisional Patent Application No. 63/252,520, filed 

October 5, 2021, which is incorporated herein by reference in its entirety as if fully set forth herein.  

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT 

[0002] This invention was made with government support under MH114126 and MH120095 

awarded by the National Institutes of Health. The government has certain rights in the invention.  

REFERENCE TO SEQUENCE LISTING 

[0003] The Sequence Listing associated with this application is provided in XML format in lieu of 

a paper copy and is hereby incorporated by reference into the specification. The name of the XML 

file containing the Sequence Listing is A166-0031PCT.xml. The XML file is 291 KB, was created 

on October 4, 2022, and is being submitted electronically via Patent Center.  

FIELD OF THE DISCLOSURE 

[0004] The current disclosure provides artificial expression constructs for modulating gene 

expression in the cerebellum and a secondary cell type. Gene expression in the cerebellum can 

be modulated in Purkinje cells, granule cells, Bergmann glia, deep cerebellar nucleus (DCN) cells, 

molecular layer interneurons (MLI), mossy fiber (MF) cells, foliar white matter (WM), or 

oligodendrocytes. Gene expression in the secondary cell type can be modulated in astrocytes, 

oligodendrocytes, or neuronal cells (brain-wide); glutamatergic neurons in the thalamus; 

GABAergic neurons, glutamatergic neurons, astrocytes, pericytes, or specialized smooth-muscle 

cells (SMCs) in the neocortex; cholinergic interneurons or medium spiny neurons (MSN) in the 

striatum; or spinal motor neurons.  

BACKGROUND OF THE DISCLOSURE 

[0005] To fully understand the biology of the brain, different cell types need to be distinguished 

and defined and, to further study them, artificial expression constructs that can label and perturb 

them need to be identified. In mouse, recombinase driver lines have been used to great effect to 

label cell populations that share marker gene expression. However, the creation, maintenance, 

and use of such lines that label cell types with high specificity can be costly, frequently requiring 

triple transgenic crosses, which yield a low frequency of experimental animals. Furthermore, 

those tools require germline transgenic animals and thus are not applicable to humans.  
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[0006] Previously, artificial expression constructs that drive gene expression in astrocytes or 

oligodendrocytes (brain-wide), glutamatergic neurons in the thalamus or neocortex, GABAergic 

neurons in the neocortex, or cholinergic interneurons in the striatum have been described.  

SUMMARY OF THE DISCLOSURE 

[0007] The current disclosure provides artificial expression constructs that drive gene expression 

in the cerebellum and a secondary cell type. Gene expression in the cerebellum can be modulated 

in Purkinje cells, granule cells, Bergmann glia, deep cerebellar nucleus (DCN) cells, molecular 

layer interneurons (MLI), mossy fiber (MF) cells, foliar white matter (WM), or oligodendrocytes.  

Gene expression in the secondary cell type can be modulated in astrocytes, oligodendrocytes, or 

neuronal cells (brain-wide); glutamatergic neurons in the thalamus; GABAergic neurons (e.g., 

Pvalb (e.g., chandelier), SST (e.g., Chodl), LAMP5, VIP, medial ganglionic eminence (MGE))), 

glutamatergic neurons (e.g., L5 ET, L5 NP, L5 IT), astrocytes, pericytes, or specialized smooth

muscle cells (SMCs) in the neocortex; cholinergic interneurons or medium spiny neurons (MSN) 

in the striatum; or spinal motor neurons.  

[0008] Particular embodiments of the artificial expression constructs utilize the following 

enhancers to drive gene expression within a cerebellar cell type and a secondary cell type as 

follows (enhancer / cerebellar cell type and secondary cell type): 

eHGT_023h v1 / Purkinje cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_023m Purkinje cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_082h/ DCN cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_087h /Purkinje cells in the cerebellum and Sst interneurons in the neocortex; 

eHGT_128h/ DCN cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_181h /MLI cells in the cerebellum and Lamp5 interneurons in the neocortex; 

eHGT_260h /Purkinje cells in the cerebellum and pan-glutamatergic neurons in the neocortex; 

eHGT_023h v2 / Purkinje and MLI cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_356h / DCN cells in the cerebellum and Vip interneurons in the neocortex; 

eHGT_359h / Purkinje cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_375m / Bergmann glia in the cerebellum and astrocytes brain wide; 

eHGT_387m / Bergmann glia in the cerebellum and astrocytes brain wide; 

eHGT_395h / oligodendrocytes, DCN, and foliar white matter (WM) in the cerebellum and 
oligodendrocytes brain wide; 

eHGT_453m / DCN cells in the cerebellum and L5 ET neurons in the neocortex; 
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eHGT_470m / DCN cells in the cerebellum and Sst/Chodl neurons in the neocortex; 

eHGT_479m / Purkinje and MLI cells in the cerebellum and chandelier cells in the neocortex; 

eHGT_494m / Purkinje cells in the cerebellum and Vip and chandelier cells in the neocortex; 

eHGT_467m / Purkinje cells in the cerebellum and Sst/Chodl neurons in the neocortex; 

eHGT_483m / Granule and mossy fiber (MF) cells in the cerebellum and Vip interneurons in the 
neocortex; 

eHGT_606h /Purkinje cells in the cerebellum and glutamatergic neurons in the thalamus; 

eHGT_738m /MLI cells in the cerebellum and cholinergic interneurons in the striatum; 

eHGT_796h /Purkinje cells in the cerebellum and pan-GABAergic neurons in the neocortex; 

eHGT_710m /MLI cells in the cerebellum and chandelier cells in the neocortex; 

eHGT_588m /Purkinje and MLI cells in the cerebellum and MGE cells in the neocortex; 

eHGT_007m /MLI cells in the cerebellum and Vip interneurons in the neocortex; 

eHGT_703m /MLI cells in the cerebellum and chandelier cells in the neocortex; 

eHGT_589m/ DCN cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_086h /MLI (basket) cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_963m /MLI and DCN cells in the cerebellum and L5 NP neurons in the neocortex; 

eHGT_534h /Purkinje cells in the cerebellum and pan-neuronal cells brain wide; 

eHGT_830h /MLI cells in the cerebellum and glutamatergic neurons in the thalamus; 

eHGT_540h /Purkinje cells in the cerebellum and pan-neuronal cells brain wide; 

eHGT_882m/ DCN cells in the cerebellum and MSN cells in the striatum; 

eHGT_1137m / DCN cells in the cerebellum and spinal motor neurons; 

eHGT_381h /Bergmann glia in the cerebellum and astrocytes in the neocortex; 

MGT_E118/ DCN cells in the cerebellum and astrocytes in the neocortex; 

MGT_E122 /Bergmann glia in the cerebellum and astrocytes in the neocortex; 

MGT_E146 /MLI cells in the cerebellum and pericytes in the neocortex; 

MGTE16 / MLI cells in the cerebellum and L5 IT neurons in the neocortex; 

MGT_E150 / Purkinje cells in the cerebellum and specialized smooth-muscle cells (SMCs) in the 
neocortex; 

eHGT_1032h / MLI cells in the cerebellum and pan-GABAergic neurons brain wide; 

eHGT_1027h / MLI cells in the cerebellum and pan-GABAergic neurons brain wide; 

eHGT_1027m / MLI cells in the cerebellum and pan-GABAergic neurons brain wide; 
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concatenated copies of an enhancer or concatenated copies of an enhancer core including 

3xCore-eHGT_023h v3 (3xPVALBCore)/ Purkinje and MLI cells in the cerebellum and Pvalb 

interneurons in the neocortex; 

3x(CoreB)eHGT_121h /MLI cells in the cerebellum and Pvalb interneurons in the neocortex; 

3xcore3_eHGT_453m/ DCN cells in the cerebellum; 

3xcore2_eHGT_387m /Bergmann glia in the cerebellum and astrocytes in the neocortex; 

3xcore2_eHGT_475m /Purkinje cells in the cerebellum and chandelier cells in the neocortex; 

3xcore2_eHGT_351h/ DCN cells in the cerebellum and pan-MSN cells in the striatum; and 

3xcore_MGT_E116 / DCN cells in the cerebellum and L5 NP neurons in the neocortex.  

[0009] In particular embodiments, the artificial enhancer elements include a core or concatenated 

core of an enhancer. Examples include a concatenated core of eHGT_023h v3, eHGT_121h, 

eHGT_453m, eHGT_387m, eHGT_475m, eHGT_351h, and/or MGT_E116. These artificial 

enhancer elements can provide higher levels and more rapid onset of transgene expression 

compared to a single full length original (native) enhancer.  

[0010] In particular embodiments, the enhancer core includes the sequence as set forth in any 

one of SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 108, 

SEQ ID NO: 112, or SEQ ID NO: 121. In particular embodiments, these cores are concatenated 

and have 2, 3, 4, 5, 6, 7, 8, 9, or 10 copies of the core sequence. In particular embodiments, SEQ 

ID NO: 26 provides a three-copy concatemer of core-eHGT_023h v3 core. In particular 

embodiments, SEQ ID NO: 28 provides a three-copy concatemer of the (coreB)eHGT_121h. In 

particular embodiments, SEQ ID NO: 104 provides a three-copy concatemer of the 

core3_eHGT_453m. In particular embodiments, SEQ ID NO: 106 provides a three-copy 

concatemer of the core2_eHGT_387m. In particular embodiments, SEQ ID NO: 109 provides a 

three-copy concatemer of the core2_eHGT_475m. In particular embodiments, SEQ ID NO: 113 

provides a three-copy concatemer of the core2_eHGT_351h. In particular embodiments, SEQ ID 

NO: 122 provides a three-copy concatemer of the coreMGT_El16. In particular embodiments, 

the enhancer includes an enhancer core and additional sequence.  

[0011] Particular embodiments provide artificial expression constructs including the features 

and/or use of vectors described herein including vectors: CN1259, CN1280, CN1521, CN1528, 

CN1533, CN1621, CN1674, CN1778, CN1932, CN2043, CN2045, CN2085, CN2102, CN2157, 

CN2216, CN2251, CN2257, CN2258, CN2267, CN2316, CN2339, CN2431, CN2436, CN2643, 

CN2663, CN2717, CN2838, CN1415, CN2710, CN2839, CN2674, CN3301, CN3019, CN3569, 

CN2374, CN3584, CN3003, CN2379, CN3566, CN3453, HCT1, CN2146, AiP1347, AiP1351, 
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AiP1375, AiP1307, AiP1530, AiP1379, CN3916, CN3869, and/or CN3870.  

BRIEF DESCRIPTION OF THE FIGURES 

[0012] Some of the drawings submitted herein may be better understood in color. Applicant 

considers the color versions of the drawings as part of the original submission and reserves the 

right to present color images of the drawings in later proceedings.  

[0013] FIGs. 1A-1C: CN2251 vector drives reporter transgene expression in primate deep 

cerebellar nucleus neurons. (1A) Epifluorescence image of macaque cerebellum with anti-NeuN 

antibody staining to reveal structural details and neurons. (1B) Epifluorescence image of anti

GFP signal in deep cerebellar nucleus neurons, the target of the stereotaxic intraparenchymal 

virus injection of AAV vector CN2251 containing enhancer eHGT_453m packaged with serotype 

PHP.eB. (1C) Zoom view of the boxed region highlighting anti-GFP signal in neurons in the deep 

cerebellar nuclei.  

[0014] FIGs. 2A-21. Vector: CN2045 and Enhancer: eHGT_359h. (2A-2E) Animal: mouse 

200910-08. (2A) Native SYFP2 fluorescence montage of a sagittal section of a whole mouse 

brain, (2B) cerebellum, and (2C) higher magnified cerebellum showing targeted expression of 

SYFP2 in cells with Purkinje cell morphology. (2D) Native SYFP2 fluorescence of cerebellum in 

sagittal section showing labeling of Purkinje cells, and (2E) their overlap (arrows) with Pvalb 

mRNA expression. Virus was administered in adult mice by intravascular (IV) injection (retro

orbital) of CN2045 virus packaged with the PHP.eB capsid. (2F, 2G) Animal: rat 585761. (2F) 

Native SYFP2 fluorescence montage of a sagittal section of a whole rat brain and the (2G) 

expanded view of the cerebellum showing targeted expression of SYFP2 in cells with Purkinje 

cell morphology. Virus was administered in one day postnatal rat pups by intracerebroventricular 

(ICV) injection of CN2045 virus packaged with the PHP.eB capsid. (2H, 21) Animal: monkey 

Q21.26.022. (2H) Native SYFP2 fluorescence montage of a sagittal section of a macaque 

cerebellum and the (21) expanded view of the cerebellum showing targeted expression of SYFP2 

in cells with Purkinje cell morphology. Virus was administered by intraparenchymal injection of 

CN2045 virus packaged with the PHP.eB capsid.  

[0015] FIGs. 3A-31. Vector: CN1259 and Enhancer: eHGT_023h v1. (3A-3C) Animal: mouse 

190329-06. (3A) Native SYFP2 fluorescence montage of a sagittal section of a whole mouse 

brain, (3B) cerebellum, and (3C) higher magnified cerebellum showing targeted expression of 

SYFP2 in cells with Purkinje cell morphology. Virus was administered in adult mice by 

intravascular (IV) injection (retro-orbital) of CN1259 virus packaged with the PHP.eB capsid. (3D

31) Mouse 190329-06 cerebellum transduced by CN1259 administered in adult mice by 
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intravascular (IV) injection (retro-orbital). (3D) Merged whole cerebellum or (3E) higher 

magnification Purkinje cells are shown. (3F-31) Individual channels are shown (3F) including 

SYFP2 fluorescence, (3G) DAPI staining, (3H) Gad1 mFISH and (31) Pvalb mFISH. Images are 

montages. Note all SYFP2 cells overlap with Pvalb and Gad1 mRNA, consistent with their identity 

as Purkinje cells.  

[0016] FIGs. 4A-41. Vector: CN1528, Enhancer: eHGT_082h, and Animal: mouse 190425-01.  

(4A) Native SYFP2 fluorescence montage of a sagittal section of a whole mouse brain, (4B) 

cerebellum, and (4C) higher magnified cerebellum showing targeted expression of SYFP2 in cells 

in the deep cerebellar nucleus. Virus was administered in adult mice by intravascular (IV) injection 

(retro-orbital) of CN1528 virus packaged with the PHP.eB capsid. (4D-41) Mouse cerebellum 

transduced by CN1528 administered in adult mice by intravascular (IV) injection (retro-orbital).  

(4D) Merged deep cerebellar nucleus or (4E) higher magnification image of deep cerebellar 

nuclear cells are shown. (4F-41) Individual channels are shown (4F) including SYFP2 

fluorescence, (4G) DAPI staining, (4H) Gad1 mFISH and (41) Pvalb mFISH. Images are 

montages. Note all SYFP2 cells overlap with Pvalb, while only some express Gad1.  

[0017] FIGs. 5A-5C. Vector: CN2102, Enhancer: eHGT_387m, and Animals: mouse 200113-05 

(5A), 200910-05 (5B-5C). (5A) Native SYFP2 fluorescence montage of a sagittal section of a 

whole mouse brain, (5B) cerebellum, and (5C) higher magnified cerebellum showing targeted 

expression of SYFP2 in cells with Bergmann glial morphology. Virus was administered in adult 

mice by intravascular (IV) injection (retro-orbital) of CN2102 virus packaged with the PHP.eB 

capsid.  

[0018] FIGs. 6A, 6B. Vector: CN2717, Enhancer: eHGT_710m, and Animal: mouse C57BL6J

560070. (6A) Native SYFP2 fluorescence montage of a sagittal section of mouse cerebellum and 

(6B) expanded view of the cerebellum showing targeted expression of SYFP2 in cells with small 

interneuron morphology in the molecular layer. Virus was administered in adult mice by 

intravascular (IV) injection (retro-orbital) of CN2717 virus packaged with the PHP.eB capsid.  

[0019] FIGs. 7A-7B. Vector: CN2251, Enhancer: eHGT_453m, and Animal: mouse. (7A) Native 

SYFP2 fluorescence montage of a coronal section of mouse cerebellum and (7B), expanded view 

of the cerebellum showing targeted expression of SYFP2 in cells in the deep cerebellar nuclei.  

Virus was administered in adult mice by intravascular (IV) injection (retro-orbital) of CN2251 virus 

packaged with the PHP.eB capsid.  

[0020] FIG. 8. Sequences supporting the disclosure. Sequences include: eHGT_023h v1 (SEQ 

ID NO: 1); eHGT_023m (SEQ ID NO: 2); eHGT_359h (SEQ ID NO: 3); eHGT_023h v2 (SEQ ID 

NO: 4); eHGT_082h (SEQ ID NO: 5); eHGT_703m (SEQ ID NO: 6); eHGT_087h (SEQ ID NO: 
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7); eHGT_128h (SEQ ID NO: 98); eHGT_181h (SEQ ID NO: 8); eHGT_260h (SEQ ID NO: 9); 

eHGT_356h (SEQ ID NO: 10); eHGT_375m (SEQ ID NO: 11); eHGT_387m (SEQ ID NO: 12); 

eHGT_395h (SEQ ID NO: 99); eHGT_007m (SEQ ID NO: 13); eHGT_453m (SEQ ID NO: 14); 

eHGT_470m (SEQ ID NO: 15); eHGT_479m (SEQ ID NO: 16); eHGT_494m (SEQ ID NO: 17); 

eHGT_467m (SEQ ID NO: 18); eHGT_483m (SEQ ID NO: 19); eHGT_606h (SEQ ID NO: 20); 

eHGT_738m (SEQ ID NO: 21); eHGT_796h (SEQ ID NO: 22); eHGT_710m (SEQ ID NO: 23); 

eHGT_588m (SEQ ID NO: 24); Core-eHGT_023h v3 (SEQ ID NO: 25); 3xCore-eHGT_023h v3 

(SEQ ID NO: 26); (CoreB)eHGT_121h (SEQ ID NO: 27); 3x(CoreB)eHGT_121h (SEQ ID NO: 

28); eHGT_589m (SEQ ID NO: 100); eHGT_086h (SEQ ID NO: 101); eHGT_963m (SEQ ID NO: 

102); core3_eHGT_453m (SEQ ID NO: 103); 3xcore3_eHGT_453m (SEQ ID NO: 104); 

core2_eHGT_387m (SEQ ID NO: 105); 3xcore2_eHGT_387m (SEQ ID NO: 106); eHGT_534h 

(SEQ ID NO: 107); core2_eHGT_475m (SEQ ID NO: 108); 3xcore2_eHGT_475m (SEQ ID NO: 

109); eHGT_830h (SEQ ID NO: 110); eHGT_540h (SEQ ID NO: 111); core2_eHGT_351h (SEQ 

ID NO: 112); 3xcore2_eHGT_351h (SEQ ID NO: 113); eHGT_882m (SEQ ID NO: 114); 

eHGT_1137m(SEQIDNO:115);eHGT_381h(SEQIDNO:116);MGT_E118(SEQIDNO:117); 

MGTE122 (SEQ ID NO: 118); MGTE146 (SEQ ID NO: 119); MGT_E16 (SEQ ID NO: 120); 

coreMGTE116 (SEQ ID NO: 121); 3xcoreMGTE116 (SEQ ID NO: 122); MGTE150 (SEQ 

ID NO: 123); eHGT_1032h (SEQ ID NO: 124); eHGT_1027h (SEQ ID NO: 125); eHGT_1027m 

(SEQ ID NO: 126); Beta-Globin Minimal Promoter (SEQ ID NO: 29); minCMV Promoter (SEQ ID 

NO: 30); Mutated minCMV Promoter (SEQ ID NO: 31); minRho Promoter (SEQ ID NO: 32); 

minRho* Promoter (SEQ ID NO: 33); Hsp68 minimal Promoter (SEQ ID NO: 34); SYFP2 (SEQ 

ID NO: 35); EGFP (SEQ ID NO: 36); Optimized Flp recombinase (SEQ ID NO: 37); 10aa (SEQ 

ID NO: 38); H2Bmod (SEQ ID NO: 39); hsA2 (Seq ID NO: 40); Improved Cre recombinase (SEQ 

ID NO: 41); SP10 insulator (SEQ ID NO: 42); 3xSP10ins (SEQ ID NO: 43); Flag encoding 

sequence (SEQ ID NO: 163); 3XFLAG (SEQ ID NO: 164); H2B (SEQ ID NO: 165); H2B* (SEQ 

ID NO: 166); WPRE3 (SEQ ID NO: 44); WPRE (SEQ ID NO: 45); BGHpA (SEQ ID NO: 46); 

HGHpA (SEQ ID NO: 47); P2A (SEQ ID NO: 48); T2A (SEQ ID NO: 49); E2A (SEQ ID NO: 50); 

F2A (SEQ ID NO: 51); Exemplary Plasmid Backbone 1 - Left ITR (SEQ ID NO: 52); Exemplary 

Plasmid Backbone 1 - Right ITR (SEQ ID NO: 53); Exemplary Plasmid Backbone 2 - Left ITR 

(SEQ ID NO: 54); Exemplary Plasmid Backbone 2 - Right ITR (SEQ ID NO: 55); PHP.eB capsid 

(SEQ ID NO: 56); AAV9 VP1 capsid protein (SEQ ID NO: 57); tet-Transactivator version 2 (SEQ 

ID NO: 58); GTPase HRas [Homo sapiens] (SEQ ID NO: 59); Substance P is position 58-68 of 

Protachykinin-1 [Homo sapiens] (SEQ ID NO: 60); Oxytocin is position 20-28 of Oxytocin

neurophysin 1 [Homo sapiens] (SEQ ID NO: 61); GCaMP6m (SEQ ID NO: 62); GCaMP6s (SEQ 
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ID NO: 63); GCaMP6f (SEQ ID NO: 64); CN1259 (SEQ ID NO: 65); CN1621 (SEQ ID NO: 127); 

CN2157 (SEQ ID NO: 128); CN2339 (SEQ ID NO: 66); CN1280 (SEQ ID NO: 67); CN2045 (SEQ 

ID NO: 68); CN1932 (SEQ ID NO: 69); CN1528 (SEQ ID NO: 70); CN2710 (SEQ ID NO: 71); 

CN1533 (SEQ ID NO: 72); CN1674 (SEQ ID NO: 73); CN1778 (SEQ ID NO: 74); CN2043 (SEQ 

ID NO: 75); CN2085 (SEQ ID NO: 76); CN2102 (SEQ ID NO: 77); CN1415 (SEQ ID NO: 78); 

CN2251 (SEQ ID NO: 79); CN2257 (SEQ ID NO: 80); CN2258 (SEQ ID NO: 81); CN2267 (SEQ 

ID NO: 82); CN2316 (SEQ ID NO: 83); CN2431 (SEQ ID NO: 84); CN2436 (SEQ ID NO: 85); 

CN2643 (SEQ ID NO: 86); CN2663 (SEQ ID NO: 87); CN2717 (SEQ ID NO: 88); CN2838 (SEQ 

ID NO: 89); CN1521 (SEQ ID NO: 90); CN2216 (SEQ ID NO: 91); CN2839 (SEQ ID NO: 129); 

CN2674 (SEQ ID NO: 130); CN3301 (SEQ ID NO: 131); CN3019 (SEQ ID NO: 132); CN3569 

(SEQ ID NO: 133); CN2374 (SEQ ID NO: 134); CN3584 (SEQ ID NO: 135); CN3003 (SEQ ID 

NO: 136); CN2379 (SEQ ID NO: 137); CN3566 (SEQ ID NO: 138); CN3453 (SEQ ID NO: 139); 

HCT1 (SEQ ID NO: 140); CN2146 (SEQ ID NO: 141); AiP1347 (SEQ ID NO: 142); AiP1351 (SEQ 

ID NO: 143); AiP1375 (SEQ ID NO: 144); AiP1307 (SEQ ID NO: 145); AiP1530 (SEQ ID NO: 

146); AiP1379 (SEQ ID NO: 147); CN3916 (SEQ ID NO: 148); CN3869 (SEQ ID NO: 149); and 

CN3870 (SEQ ID NO: 150).  

DETAILED DESCRIPTION 

[0021] To fully understand the biology of the brain, different cell types need to be distinguished 

and defined and, to further study them, artificial expression constructs that can label and perturb 

them need to be identified (Tasic, Curr. Opin. Neurobiol. 50, 242-249 (2018); Zeng & Sanes, Nat.  

Rev. Neurosci. 18, 530-546 (2017)). In mouse, recombinase driver lines have been used to great 

effect to label cell populations that share marker gene expression (Daigle et al., Cell 174, 465

480.e22 (2018); Taniguchi, et al., Neuron 71, 995-1013 (2011); Gong et al., J. Neurosci. 27, 

9817-9823 (2007)). However, the creation, maintenance, and use of such lines that label cell 

types with high specificity can be costly, frequently requiring triple transgenic crosses, which yield 

a low frequency of experimental animals. Furthermore, those tools require germline transgenic 

animals and thus are not applicable to humans.  

[0022] The current disclosure provides artificial expression constructs that drive gene expression 

in the cerebellum and a secondary cell type. Gene expression in the cerebellum can be modulated 

in Purkinje cells, granule cells, Bergmann glia, deep cerebellar nucleus (DCN) cells, molecular 

layer interneurons (MLI), mossy fiber (MF) cells, foliar white matter (WM), or oligodendrocytes.  

Gene expression in the secondary cell type can be modulated in astrocytes, oligodendrocytes, or 

neuronal cells (brain-wide); glutamatergic neurons in the thalamus; GABAergic neurons (e.g., 
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Pvalb (e.g., chandelier), SST (e.g., Chodl), LAMP5, VIP, medial ganglionic eminence (MGE))), 

glutamatergic neurons (e.g., L5 ET, L5 NP, L5 IT), astrocytes, pericytes, or specialized smooth

muscle cells (SMCs) in the neocortex; cholinergic interneurons or medium spiny neurons (MSN) 

in the striatum; or spinal motor neurons.  

[0023] The current disclosure provides enhancers and associated artificial expression constructs 

that can drive gene expression in a cerebellar cell type and a secondary cell type as follows: 

eHGT_023h v1 / Purkinje cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_023m Purkinje cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_082h DCN cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_087h /Purkinje cells in the cerebellum and Sst interneurons in the neocortex; 

eHGT_128h DCN cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_181h /MLI cells in the cerebellum and Lamp5 interneurons in the neocortex; 

eHGT_260h /Purkinje cells in the cerebellum and pan-glutamatergic neurons in the neocortex; 

eHGT_023h v2 / Purkinje and MLI cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_356h / DCN cells in the cerebellum and Vip interneurons in the neocortex; 

eHGT_359h / Purkinje cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_375m / Bergmann glia in the cerebellum and astrocytes brain wide; 

eHGT_387m / Bergmann glia in the cerebellum and astrocytes brain wide; 

eHGT_395h / oligodendrocytes, DCN, and foliar white matter (WM) in the cerebellum and 
oligodendrocytes brain wide; 

eHGT_453m / DCN cells in the cerebellum and L5 ET neurons in the neocortex; 

eHGT_470m / DCN cells in the cerebellum and Sst/Chodl neurons in the neocortex; 

eHGT_479m / Purkinje and MLI cells in the cerebellum and chandelier cells in the neocortex; 

eHGT_494m / Purkinje cells in the cerebellum and Vip and chandelier cells in the neocortex; 

eHGT_467m / Purkinje cells in the cerebellum and Sst/Chodl neurons in the neocortex; 

eHGT_483m / Granule and mossy fiber (MF) cells in the cerebellum and Vip interneurons in the 
neocortex; 

eHGT_606h /Purkinje cells in the cerebellum and glutamatergic neurons in the thalamus; 

eHGT_738m /MLI cells in the cerebellum and cholinergic interneurons in the striatum; 

eHGT_796h /Purkinje cells in the cerebellum and pan-GABAergic neurons in the neocortex; 

eHGT_710m /MLI cells in the cerebellum and chandelier cells in the neocortex; 
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eHGT_588m / Purkinje and MLI cells in the cerebellum and MGE cells in the neocortex; 

eHGT_007m / MLI cells in the cerebellum and Vip interneurons in the neocortex; 

eHGT_703m / MLI cells in the cerebellum and chandelier cells in the neocortex; 

eHGT_589m / DCN cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_086h /MLI (basket) cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_963m /MLI and DCN cells in the cerebellum and L5 NP neurons in the neocortex; 

eHGT_534h /Purkinje cells in the cerebellum and pan-neuronal cells brain wide; 

eHGT_830h /MLI cells in the cerebellum and glutamatergic neurons in the thalamus; 

eHGT_540h Purkinje cells in the cerebellum and pan-neuronal cells brain wide; 

eHGT_882m/ DCN cells in the cerebellum and MSN cells in the striatum; 

eHGT_1137m / DCN cells in the cerebellum and spinal motor neurons; 

eHGT_381h /Bergmann glia in the cerebellum and astrocytes in the neocortex; 

MGT_E118/ DCN cells in the cerebellum and astrocytes in the neocortex; 

MGT_E122 /Bergmann glia in the cerebellum and astrocytes in the neocortex; 

MGT_E146 /MLI cells in the cerebellum and pericytes in the neocortex; 

MGT_E16 / MLI cells in the cerebellum and L5 IT neurons in the neocortex; 

MGT_E150 / Purkinje cells in the cerebellum and specialized smooth-muscle cells (SMCs) in the 
neocortex; 

eHGT_1032h / MLI cells in the cerebellum and pan-GABAergic neurons brain wide; 

eHGT_1027h / MLI cells in the cerebellum and pan-GABAergic neurons brain wide; 

eHGT_1027m / MLI cells in the cerebellum and pan-GABAergic neurons brain wide; 

3xCore-eHGT_023h v3 / Purkinje and MLI cells in the cerebellum and Pvalb interneurons in the 

neocortex; 

3x(CoreB)eHGT_121h /MLI cells in the cerebellum and Pvalb interneurons in the neocortex; 

3xcore3_eHGT_453m/ DCN cells in the cerebellum; 

3xcore2_eHGT_387m /Bergmann glia in the cerebellum and astrocytes in the neocortex; 

3xcore2_eHGT_475m /Purkinje cells in the cerebellum and chandelier cells in the neocortex; 

3xcore2_eHGT_351h/ DCN cells in the cerebellum and pan-MSN cells in the striatum; and 

3xcore_MGT_E116 / DCN cells in the cerebellum and L5 NP neurons in the neocortex.  

[0024] In particular embodiments, the artificial enhancer elements include a core or concatenated 

core of an enhancer. Examples include a concatenated core of eHGT_023h v3, eHGT_121h, 
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eHGT_453m, eHGT_387m, eHGT_475m, eHGT_351h, and/or MGT_E116. These artificial 

enhancer elements can provide higher levels and more rapid onset of transgene expression 

compared to a single full length original (native) enhancer.  

[0025] In particular embodiments, the enhancer core includes the sequence as set forth in any 

one of SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 108, 

SEQ ID NO: 112, or SEQ ID NO: 121. In particular embodiments, these cores are concatenated 

and have 2, 3, 4, 5, 6, 7, 8, 9, or 10 copies of the core sequence. In particular embodiments, SEQ 

ID NO: 26 provides a three-copy concatemer of Core-eHGT_023h v3 core. In particular 

embodiments, SEQ ID NO: 28 provides a three-copy concatemer of the (coreB)eHGT_121h. In 

particular embodiments, SEQ ID NO: 104 provides a three-copy concatemer of the 

core3_eHGT_453m. In particular embodiments, SEQ ID NO: 106 provides a three-copy 

concatemer of the core2_eHGT_387m. In particular embodiments, SEQ ID NO: 109 provides a 

three-copy concatemer of the core2_eHGT_475m. In particular embodiments, SEQ ID NO: 113 

provides a three-copy concatemer of the core2_eHGT_351h. In particular embodiments, SEQ ID 

NO: 122 provides a three-copy concatemer of the coreMGT_El16. In particular embodiments, 

the enhancer includes an enhancer core and additional sequence.  

[0026] Particular embodiments provide artificial expression constructs including the features 

and/or use of vectors described herein including vectors: CN1259, CN1280, CN1521, CN1528, 

CN1533, CN1621, CN1674, CN1778, CN1932, CN2043, CN2045, CN2085, CN2102, CN2157, 

CN2216, CN2251, CN2257, CN2258, CN2267, CN2316, CN2339, CN2431, CN2436, CN2643, 

CN2663, CN2717, CN2838, CN1415, CN2710, CN2839, CN2674, CN3301, CN3019, CN3569, 

CN2374, CN3584, CN3003, CN2379, CN3566, CN3453, HCT1, CN2146, AiP1347, AiP1351, 

AiP1375, AiP1307, AiP1530, AiP1379, CN3916, CN3869, and/or CN3870. The vectors can be 

used to drive gene expression in a cerebellar cell type and a secondary cell type as follows: 

CN1259 / Purkinje cells in the cerebellum and Pvalb interneurons in the neocortex; 

CN1280 / Purkinje cells in the cerebellum and Pvalb interneurons in the neocortex; 

CN1521 / Purkinje and MLI cells in the cerebellum and Pvalb interneurons in the neocortex; 

CN1528 / DCN cells in the cerebellum and Pvalb interneurons in the neocortex; 

CN1533 / Purkinje cells in the cerebellum and Sst interneurons in the neocortex; 

CN1621 / DCN cells in the cerebellum and Pvalb interneurons in the neocortex; 

CN1674 / MLI cells in the cerebellum and Lamp5 interneurons in the neocortex; 

CN1778 / Purkinje cells in the cerebellum and pan-glutamatergic neurons in the neocortex; 

CN1932 / Purkinje and MLI cells in the cerebellum and Pvalb interneurons in the neocortex; 
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CN2043 / DCN cells in the cerebellum and Vip interneurons in the neocortex; 

CN2045 / Purkinje cells in the cerebellum and Pvalb interneurons in the neocortex; 

CN2085 / Bergmann glia in the cerebellum and astrocytes brain wide; 

CN2102 / Bergmann glia in the cerebellum and astrocytes brain wide; 

CN2157 / oligodendrocytes, DCN, and foliar white matter (WM) in the cerebellum and 
oligodendrocytes brain wide; 

CN2216 / MLI cells in the cerebellum and Pvalb interneurons in the neocortex; 

CN2251 / DCN cells in the cerebellum and L5 ET neurons in the neocortex; 

CN2257 / DCN cells in the cerebellum and Sst/Chodl neurons in the neocortex; 

CN2258 / Purkinje and MLI cells in the cerebellum and chandelier cells in the neocortex; 

CN2267 / Purkinje cells in the cerebellum and Vip and chandelier cells in the neocortex; 

CN2316 / Purkinje cells in the cerebellum and Sst/Chodl neurons in the neocortex; 

CN2339 / Purkinje cells in the cerebellum and Pvalb interneurons in the neocortex; 

CN2431 / Granule and mossy fiber (MF) cells in the cerebellum and Vip interneurons in the 
neocortex; 

CN2436 / Purkinje cells in the cerebellum and glutamatergic neurons in the thalamus; 

CN2643 / MLI cells in the cerebellum and cholinergic interneurons in the striatum; 

CN2663 / Purkinje cells in the cerebellum and pan-GABAergic neurons in the neocortex; 

CN2717 / MLI cells in the cerebellum and chandelier cells in the neocortex; 

CN2838 / Purkinje and MLI cells in the cerebellum and MGE cells in the neocortex; 

CN1415 / MLI cells in the cerebellum and Vip interneurons in the neocortex; 

CN2710 / MLI cells in the cerebellum and chandelier cells in the neocortex; 

CN2839 / DCN cells in the cerebellum and Pvalb interneurons in the neocortex; 

CN2674 / MLI (basket) cells in the cerebellum and Pvalb interneurons in the neocortex; 

CN3301 / MLI and DCN cells in the cerebellum and L5 NP neurons in the neocortex; 

CN3019 / DCN cells in the cerebellum; 

CN3569 / Bergmann glia in the cerebellum and astrocytes in the neocortex; 

CN2374 / Purkinje cells in the cerebellum and pan-neuronal cells brain wide; 

CN3584 / Purkinje cells in the cerebellum and chandelier cells in the neocortex; 

CN3003 / MLI cells in the cerebellum and glutamatergic neurons in the thalamus; 

CN2379 / Purkinje cells in the cerebellum and pan-neuronal cells brain wide; 
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CN3566 / DCN cells in the cerebellum and pan-MSN cells in the striatum; 

CN3453 / DCN cells in the cerebellum and MSN cells in the striatum; 

HCT1 / DCN cells in the cerebellum and spinal motor neurons; 

CN2146 Bergmann glia in the cerebellum and astrocytes in the neocortex; 

AiP1347 DCN cells in the cerebellum and astrocytes in the neocortex; 

AiP1351 Bergmann glia in the cerebellum and astrocytes in the neocortex; 

AiP1375 MLI cells in the cerebellum and pericytes in the neocortex; 

AiP1307 MLI cells in the cerebellum and L5 IT neurons in the neocortex; 

AiP1530 (3xcoreE116) / DCN cells in the cerebellum and L5 NP neurons in the neocortex; 

AiP1379 / Purkinje cells in the cerebellum and specialized smooth-muscle cells (SMCs) in the 
neocortex; 

CN3916 / MLI cells in the cerebellum and pan-GABAergic neurons brain wide; 

CN3869 / MLI cells in the cerebellum and pan-GABAergic neurons brain wide; and 

CN3870 / MLI cells in the cerebellum and pan-GABAergic neurons brain wide.  

[0027] Aspects of the disclosure are now described with the following additional options and 

detail: (i) Artificial Expression Constructs & Vectors for Targeted Expression of Genes in Targeted 

Cell Types; (ii) Compositions for Administration (iii) Cell Lines Including Artificial Expression 

Constructs; (iv) Transgenic Animals; (v) Methods of Use; (vi) Kits and Commercial Packages; (vii) 

Exemplary Embodiments; and (viii) Closing Paragraphs.  

[0028] (i) Artificial Expression Constructs & Vectors for Targeted Expression of Genes in Targeted 

Cell Types. Artificial expression constructs disclosed herein include (i) an enhancer sequence 

that leads to targeted expression of a coding sequence within a targeted central nervous system 

cell type, (ii) a coding sequence that is expressed, and (iii) a promoter. The artificial expression 

construct can also include other regulatory elements if necessary or beneficial.  

[0029] In particular embodiments, an "enhancer" or an "enhancer element" is a cis-acting 

sequence that increases the level of transcription associated with a promoter and can function in 

either orientation relative to the promoter and the coding sequence that is to be transcribed and 

can be located upstream or downstream relative to the promoter or the coding sequence to be 

transcribed. There are art-recognized methods and techniques for measuring function(s) of 

enhancer element sequences. Particular examples of enhancer sequences utilized within artificial 

expression constructs disclosed herein include eHGT_023h v1, eHGT_023m, 3xCore

eHGT_023h v3, eHGT_082h, eHGT_087h, eHGT_128h, eHGT_181h, eHGT_260h, eHGT_023h 
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v2, eHGT_356h, eHGT_359h, eHGT_375m, eHGT_387m, eHGT_395h, 3x(CoreB)eHGT_121h, 

eHGT_453m, eHGT_470m, eHGT_479m, eHGT_494m, eHGT_467m, eHGT_483m, 

eHGT_606h, eHGT_738m, eHGT_796h, eHGT_710m, eHGT_588m, eHGT_007m, 

eHGT_703m, eHGT_589m, eHGT_086h, eHGT_963m, 3xcore3_eHGT_453m, 

3xcore2_eHGT_387m, eHGT_534h, 3xcore2_eHGT_475m, eHGT_830h, eHGT_540h, 

3xcore2_eHGT_351h, eHGT_882m, eHGT_1137m, eHGT_381h, MGT_E118, MGT_E122, 

MGT_E146, MGT_E16, 3xcore_MGT_E116, MGT_E150, eHGT_1032h, eHGT_1027h, and/or 

eHGT_1027m.  

[0030] In particular embodiments, a targeted central nervous system cell type enhancer is an 

enhancer that is uniquely or predominantly utilized by the targeted central nervous system cell 

type. A targeted central nervous system cell type enhancer enhances expression of a gene in the 

targeted central nervous system. In certain embodiments, a targeted central nervous system cell 

type enhancer is also a targeted central nervous system type enhancer that enhances expression 

of a gene in the targeted central nervous system and does not substantially direct expression of 

genes in other non-targeted cell types, thus having cell type specific transcriptional activity.  

[0031] When a heterologous coding sequence operatively linked to an enhancer disclosed herein 

leads to expression in a targeted cell type, it leads to expression of the administered heterologous 

coding sequence in the intended cell type.  

[0032] When a heterologous coding sequence is selectively expressed in selected cells, it leads 

to expression of the administered heterologous coding sequence in the intended cell type and is 

not substantially expressed in other cell types, as explained in additional detail below. In particular 

embodiments, not substantially expressed in other cell types is less than 50% expression in a 

reference cell type as compared to a targeted cell type; less than 40% expression in a reference 

cell type as compared to a targeted cell type; less than 30% expression in a reference cell type 

as compared to a targeted cell type; less than 20% expression in a reference cell type as 

compared to a targeted cell type; or less than 10% expression in a reference cell type as 

compared to a targeted cell type. In particular embodiments, a reference cell type refers to non

targeted cells. The non-targeted cells can be within the same anatomical structure as the targeted 

cells and/or can project to a common anatomical area. In particular embodiments, a reference 

cell type is within an anatomical structure that is adjacent to an anatomical structure that includes 

the targeted cell type. In particular embodiments, a reference cell type is a non-targeted cell with 

a different gene expression profile than the targeted cells.  

[0033] In particular embodiments, the product of the coding sequence may be expressed at low 

levels in non-selected cell types, for example at less than 1% or 1%, 2%, 3%, 5%, 10%, 15% or 
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20% of the levels at which the product is expressed in selected cells. In particular embodiments, 

the targeted central nervous system cell type is the only cell type that expresses the right 

combination of transcription factors that bind an enhancer disclosed herein to drive gene 

expression. Thus, in particular embodiments, expression occurs exclusively within the targeted 

cell type.  

[0034] In particular embodiments, targeted cell types (e.g., neuronal, and/or non-neuronal) can 

be identified based on transcriptional profiles, such as those described in Tasic et al., Nature 563, 

72-78 (2018) and Hodge et al., Nature 573, 61-68 (2019). For reference, the following description 

of cell types and distinguishing features is also provided: 

[0035] Neocortical GABAergic neuron Subclasses: 

• All: Express GABA synthesis genes Gad1/GAD1 and Gad2/GAD2.  

• Lamp5, Sncg, Serpinf1, and Vip GABAergic neurons: Developmentally derived from 

neuronal progenitors from the caudal ganglionic eminence (CGE) or preoptic area (POA).  

• Sst and Pvalb GABAergic neurons: Developmentally derived from neuronal progenitors in 

the medial ganglionic eminence (MGE).  

• Lamp5 GABAergic neurons: Found in many neocortical layers, especially upper (L1-L2/3), 

and have mainly neurogliaform and single bouquet morphology.  

• Lamp5_Lhx6 GABAergic neurons: A subset of Lamp5 GABAergic neurons that co

express Lamp5 and Lhx6.  

• Sncg GABAergic neurons: Found in many neocortical layers, and have molecular overlaps 

with Lamp5 and Vip cells, but inconsistent expression of Lamp5 or Vip, with more 

consistent expression of Sncg.  

• Serpinf1 GABAergic neurons: Found in many neocortical layers, and have molecular 

overlaps with Sncg and Vip cells, but inconsistent expression of Sncg or Vip, with more 

consistent expression of Serpinfl.  

• Vip GABAergic neurons: Found in many neocortical layers, but especially frequent in 

upper layers (L1-L4), and highly express the neurotransmitter vasoactive intestinal peptide 

(Vip).  

• Sst GABAergic neurons: Found in many neocortical layers, but especially frequent in lower 

layers (L5-L6). They highly express the neurotransmitter somatostatin (Sst), and 

frequently block dendritic inputs to postsynaptic neurons. Included in this subclass are 

sleep-active Sst Chod/ neurons (which also express Nos1 and Tacr1) that are highly 

distinct from other Sst neurons but express some shared marker genes including Sst. In 

human, SST gene expression is often detected in layer 1 LAMP5+ GABAergic neuron 
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subtypes.  

• Pvalb GABAergic neurons: Found in many neocortical layers, but especially frequent in 

lower layers (L5-L6). They highly express the calcium-binding protein parvalbumin (Pvalb), 

express neuropeptide Tac, and frequently dampen the output of postsynaptic neurons.  

Most fast-spiking GABAergic neurons express Pvalb strongly. Included in this subclass 

are chandelier cells, which have distinct, chandelier-like morphology and express the 

markers Cpne5 and Vipr2 in mouse, and NOG and UNC5B in human.  

• Meis2: A distinct subclass defined by a single type, only neocortical GABAergic neuron 

type that expresses Meis2 gene, and does not express some other genes that are 

expressed by all other neocortical GABAergic neuron types (for example, Thyl and 

Scn2b). This type is found in L6b and subcortical white matter.  

• White matter (WM)-interneurons: A subgroup of interstitial neurons that express GABA 

and other neuronal markers.  

[0036] Neocortical glutamatergic neuron subclasses: 

• All: Express glutamate transmitters Slcl7a6 and/or Slcl7a7. They all express Snap25 and 

lack expression of Gad1/Gad2.  

• L2/3 IT glutamatergic neurons: Primarily reside in Layer 2/3 and have mainly 

intratelencephalic (cortico-cortical) projections.  

• L4 IT glutamatergic neurons: Primarily reside in Layer 4 and mainly have either local or 

intratelencephalic(cortico-cortical) projections.  

• L5 IT glutamatergic neurons: Primarily reside in Layer 5 and have mainly 

intratelencephalic (cortico-cortical) projections. Also called L5a.  

• L5 PT glutamatergic neurons: Primarily reside in Layer 5 and have mainly cortico

subcortical (pyramidal tract or corticofugal) projections. Also called L5b or L5 CF 

(corticofugal) or L5 ET (extratelencephalic). This subclass includes cells that are located 

in the primary motor cortex and neighboring areas and are corticospinal projection 

neurons, which are associated with motor neuron/movement disorders, such as ALS. This 

subclass includes thick-tufted pyramidal neurons, including distinctive subtypes found only 

in specialized regions, e.g., Betz cells, Meynert cells, and von Economo cells.  

• L5 NP glutamatergic neurons: Primarily reside in Layer 5 and have mainly nearby 

projections.  

• L6 CT glutamatergic neurons: Primarily reside in Layer 6 and have mainly cortico-thalamic 

projections.  

• L6 IT glutamatergic neurons: Primarily reside in Layer 6 and have mainly 
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intratelencephalic (cortico-cortical) projections.  

• L6 IT Car3 glutamatergic neurons: Most densely present in claustrum and endopyriform 

nucleus, and sparsely throughout L6 in many cortical areas including the primary visual 

cortex. These cells have mainly intratelencephalic (cortico-cortical) projections. Additional 

marker genes for claustrum enriched neurons include Gnb4 and Ntng2.  

• L6b glutamatergic neurons: Primarily reside in the neocortical subplate (L6b), with local 

(near the cell body) projections and some cortico-cortical projections from VISp to anterior 

cingulate, and cortico-subcortical projections to the thalamus.  

• CR neurons: A distinct subclass defined by a single type in L1, Cajal-Retzius cells express 

distinct molecular markers Lhx5 and Trp73.  

[0037] Striatal cell Classes and Subclasses: 

* Medium spiny neurons, pan: include 95% of striatal neurons and known to express GABA 

synthesis genes Gad1/GAD1 and Gad2/GAD2, as well as Ppprlb/PPP1R1B. Medium 

spiny neurons expressing Drd3 are herein referred to as Drd3+ medium spiny neurons.  

• Medium spiny neurons, direct pathway-projecting: include nearly 50% of striatal neurons 

and are enriched for expression of Drd1/DRD1, Pdyn/PDYN, and Slc35d3/SLC35D3. The 

major axon projection from direct pathway medium spiny neurons is to the substantia nigra 

pars reticulata (SNr) or to the inner division of the globus pallidus (GPi).  

• Medium spiny neurons, indirect pathway-projecting: include nearly 50% of striatal neurons 

and are enriched for expression of Drd2/DRD2, Adora2a/ADORA2A, Gpr6/GPR6, and 

Penk/PENK. The major axon projection from indirect pathway medium spiny neurons is to 

the external segment of the globus pallidus (GPe).  

• Striatal interneuron-cholinergic: A rare interneuron population including 1% of striatal 

neurons. These local interneurons have large somata and aspiny dendrites and are known 

to express Chat/CHAT and release the neurotransmitter acetylcholine.  

[0038] Cerebellum Subclasses: 

* Purkinje cells: large GABAergic neurons that are the only projection neurons and the sole 

output from the cerebellum. Their cell bodies form a single layer, so called 'Purkinje cell 

layer', and they express parvalbumin. Other known marker genes include Gad1, Pcp2, 

and Calb1.  

• Deep cerebellar nucleus (DCN) neurons: neurons located in the deep cerebellar nuclei 

structures. These include excitatory and inhibitory cells, some of which express the gene 

Pvalb. DCN excitatory cells can be identified by the lack of Gad1 expression, and 

glutamatergic excitatory cells express Slc17a6, while glycinergic excitatory cells express 
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Slc6a5. Inhibitory DCN cells express Gad1, while glycinergic inhibitory cells also express 

Slc6a5.  

• Molecular layer interneurons (MLI): control Purkinje cell activity via inhibitory synaptic 

transmission. These include stellate and basket cell types. Exemplary marker genes 

include Gad1, Pvalb, Kit, and Sorcs3. Stellate and basket cells are GABAergic 

interneurons marked by Pvalb expression within the molecular layer of the cerebellum.  

• Bergmann glia cells: electrically nonexcitable cells chiefly responsible for glutamate 

uptake and extracellular K+ homeostasis. Exemplary marker genes include Gpr3711, 

Gdf1O, Id4, and Npy.  

• Granule cells: granule cells of the cerebellar cortex give rise to parallel fibers which are 

specialized axons that ascend to the molecular layer of the cerebellar cortex. Exemplary 

marker genes include Slc17a7, Calb2, Gabra6, and Fat2.  

[0039] Cholinergic interneurons of the striatum are the main source of acetylcholine in the 

striatum and are important in basal ganglia physiology and pathophysiology.  

[0040] Spinal motor neurons: Motor neurons are a specialized neuron located within the spinal 

cord and brain responsible for integrating signals from the central nervous system and the sensory 

systems to control voluntary and involuntary movements. Motor neurons in the spinal cord receive 

input from neurons in the cortex and relay information to the control muscles throughout the body.  

[0041] Non-neuronal Subclasses: 

• Astrocytes: Neuroectoderm-derived glial cells which express the marker Aqp4 and often 

GFAP, but do not express neuronal marker SNAP25. They can have a distinct star-shaped 

morphology and are involved in metabolic support of other cells in the brain. Multiple 

astrocyte morphologies are observed in mouse and human 

• Oligodendrocytes: Neuroectoderm-derived glial cells, which express the marker Sox1O.  

This category includes oligodendrocyte precursor cells (OPCs). Oligodendrocytes are the 

subclass that is primarily responsible for myelination of neurons.  

• VLMCs: Vascular leptomeningeal cells (VLMCs) are part of the meninges that surround 

the outer layer of the cortex and express the marker genes Lum and Collal.  

• Pericytes: Blood vessel-associated cells that express the marker genes Kcnj8 and Abcc9.  

Pericytes wrap around endothelial cells and are important for regulation of capillary blood 

flow and are involved in blood-brain barrier permeability.  

• SMCs: Specialized smooth-muscle cells which are blood vessel-associated cells that 

express the marker gene Acta2. SMCs cover arterioles in the brain and are involved in 

blood-brain barrier permeability.  
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* Endothelial cells: Cells that line blood vessels of the brain. Endothelial cells express the 

markers Tek and PDGF-B.  

• Microglia: hematopoietic-derived immune cells, which are brain-resident macrophages, 

and perivascular macrophages (PVMs) that may be transitionally associated with brain 

tissue or included as a biproduct of brain dissection methods. Microglia are known to 

express Cx3crl, Tmeml19, and PTPRC (CD45).  

[0042] In particular embodiments, a coding sequence is a heterologous coding sequence that 

encodes an effector element. An effector element is a sequence that is expressed to achieve, and 

that in fact achieves, an intended effect. Examples of effector elements include reporter 

genes/proteins and functional genes/proteins.  

[0043] Exemplary reporter genes/proteins include those expressed by Addgene ID#s 83894 

(pAAV-hDIx-Flex-dTomato-Fishell_7), 83895 (pAAV-hDIx-Flex-GFP-Fishell_6), 83896 (pAAV

hDIx-GiDREADD-dTomato-Fishell-5), 83898 (pAAV-mDlx-ChR2-mCherry-Fishell-3), 83899 

(pAAV-mDx-GCaMP6f-Fishell-2), 83900 (pAAV-mDx-GFP-Fishell-1), and 89897 (pcDNA3

FLAG-mTET2 (N500)). Exemplary reporter genes particularly can include those which encode an 

expressible fluorescent protein, or expressible biotin; blue fluorescent proteins (e.g. eBFP, 

eBFP2, Azurite, mKalamal, GFPuv, Sapphire, T-sapphire); cyan fluorescent proteins (e.g. eCFP, 

Cerulean, CyPet, AmCyanl, Midoriishi-Cyan, mTurquoise); green fluorescent proteins (e.g. GFP, 

GFP-2, tagGFP, turboGFP, EGFP, Emerald, Azami Green, Monomeric Azami Green 

(mAzamigreen), CopGFP, AceGFP, avGFP, ZsGreenl, Oregon GreenTM(Thermo Fisher 

Scientific)); Luciferase; orange fluorescent proteins (mOrange, mKO, Kusabira-Orange, 

Monomeric Kusabira-Orange, mTangerine, tdTomato, dTomato); red fluorescent proteins 

(mKate, mKate2, mPlum, DsRed monomer, mCherry, mRuby, mRFP1, DsRed-Express, DsRed2, 

DsRed-Monomer, HcRed-Tandem, HcRedl, AsRed2, eqFP611, mRaspberry, mStrawberry, Jred, 

Texas RedTM (Thermo Fisher Scientific)); far red fluorescent proteins (e.g., mPlum and 

mNeptune); yellow fluorescent proteins (e.g., YFP, eYFP, Citrine, SYFP2, Venus, YPet, PhiYFP, 

ZsYellowl); and tandem conjugates.  

[0044] GFP is composed of 238 amino acids (26.9 kDa), originally isolated from the jellyfish 

Aequorea victoria/Aequorea aequorea/Aequorea forskalea that fluoresces green when exposed 

to blue light. The GFP from A. victoria has a major excitation peak at a wavelength of 395 nm and 

a minor one at 475 nm. Its emission peak is at 509 nm which is in the lower green portion of the 

visible spectrum. The GFP from the sea pansy (Renilla reniformis) has a single major excitation 

peak at 498 nm. Due to the potential for widespread usage and the evolving needs of researchers, 

many different mutants of GFP have been engineered. The first major improvement was a single 
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point mutation (S65T) reported in 1995 in Nature by Roger Tsien. This mutation dramatically 

improved the spectral characteristics of GFP, resulting in increased fluorescence, photostability 

and a shift of the major excitation peak to 488 nm with the peak emission kept at 509 nm. The 

addition of the 37°C folding efficiency (F64L) point mutant to this scaffold yielded enhanced GFP 

(EGFP). EGFP has an extinction coefficient (denoted E), also known as its optical cross section 

of 9.13X10-21 m2/molecule, also quoted as 55,000 L/(molocm). Superfolder GFP, a series of 

mutations that allow GFP to rapidly fold and mature even when fused to poorly folding peptides, 

was reported in 2006.  

[0045] The "yellow fluorescent protein" (YFP) is a genetic mutant of green fluorescent protein, 

derived from Aequorea victoria. Its excitation peak is 514 nm and its emission peak is 527 nm.  

[0046] Exemplary functional molecules include functioning ion transporters, cellular trafficking 

proteins, enzymes, transcription factors, neurotransmitters, calcium reporters, 

channelrhodopsins, guide RNA, nucleases, microRNA, or designer receptors exclusively 

activated by designer drugs (DREADDs).  

[0047] Ion transporters are transmembrane proteins that mediate transport of ions across cell 

membranes. These transporters are pervasive throughout most cell types and important for 

regulating cellular excitability and homeostasis. Ion transporters participate in numerous cellular 

processes such as action potentials, synaptic transmission, hormone secretion, and muscle 

contraction. Many important biological processes in living cells involve the translocation of cations, 

such as calcium (Ca2+), potassium (K+), and sodium (Na+) ions, through such ion channels. In 

particular embodiments, ion transporters include voltage gated sodium channels (e.g., SCN1A), 

potassium channels (e.g., KCNQ2), and calcium channels (e.g., CACNA1C)).  

[0048] Exemplary enzymes, transcription factors, receptors, membrane proteins, cellular 

trafficking proteins, signaling molecules, and neurotransmitters include enzymes such as lactase, 

lipase, helicase, alpha-glucosidase, amylase; transcription factors such as SP1, AP-1, Heat shock 

factor protein 1, C/EBP (CCAA-T/enhancer binding protein), and Oct-1; receptors such as 

transforming growth factor receptor beta 1, platelet-derived growth factor receptor, epidermal 

growth factor receptor, vascular endothelial growth factor receptor, and interleukin 8 receptor 

alpha; membrane proteins, cellular trafficking proteins such as clathrin, dynamin, caveolin, Rab

4A, and Rab-11A; signaling molecules such as nerve growth factor (NGF), platelet-derived growth 

factor (PDGF), transforming growth factor P (TGFp), epidermal growth factor (EGF), GTPase and 

HRas; and neurotransmitters such as cocaine and amphetamine regulated transcript, substance 

P, oxytocin, and somatostatin.  

[0049] In particular embodiments, functional molecules include reporters of cell function and 
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states such as calcium reporters. Intracellular calcium concentration is an important predictor of 

numerous cellular activities, which include neuronal activation, muscle cell contraction and 

second messenger signaling. A sensitive and convenient technique to monitor the intracellular 

calcium levels is through the genetically encoded calcium indicator (GECI). Among the GECIs, 

green fluorescent protein (GFP) based calcium sensors named GCaMPs are efficient and widely 

used tools. The GCaMPs are formed by fusion of M13 and calmodulin protein to N- and C-termini 

of circularly permutated GFP. Some GCaMPs yield distinct fluorescence emission spectra (Zhao 

et a/.,Science, 2011, 333(6051): 1888-1891). Exemplary GECIs with green fluorescence include 

GCaMP3, GCaMP5G, GCaMP6s, GCaMP6m, GCaMP6f, jGCaMP7s, jGCaMP7c, jGCaMP7b, 

jGCaMP7f, jGCaMP8s, jGCaMP8m, and jGCaMP8f. Furthermore, GECIs with red fluorescence 

include jRGECO1a and jRGECO1b. AAV products containing GECIs are commercially available.  

For example, Vigene Biosciences provides AAV products including AAV8-CAG-GCaMP3 (Cat.  

No:BS4-CX3AAV8), AAV8-Syn-FLEX-GCaMP6s-WPRE (Cat. No:BS1-NXSAAV8), AAV8-Syn

FLEX-GCaMP6s-WPRE (Cat. No:BS1-NXSAAV8), AAV9-CAG-FLEX-GCaMP6m-WPRE (Cat.  

No:BS2-CXMAAV9), AAV9-Syn-FLEX-jGCaMP7s-WPRE (Cat. No:BS12-NXSAAV9), AAV9

CAG-FLEX-jGCaMP7f-WPRE (Cat. No:BS12-CXFAAV9), AAV9-Syn-FLEX-jGCaMP7b-WPRE 

(Cat. No:BS12-NXBAAV9), AAV9-Syn-FLEX-jGCaMP7c-WPRE (Cat. No:BS12-NXCAAV9), 

AAV9-Syn-FLEX-NES-jRGECO1a-WPRE (Cat. No:BS8-NXAAAV9), and AAV8-Syn-FLEX-NES

jRCaMP1b-WPRE (Cat. No:BS7-NXBAAV8).  

[0050] In particular embodiments calcium reporters include the genetically encoded calcium 

indicators GECI, NTnC; Myosin light chain kinase, GFP, Calmodulin chimera; Calcium indicator 

TN-XXL; BRET-based auto-luminescent calcium indicator; and/or Calcium indicator protein 

OeNL(Ca2+)-18u).  

[0051] In particular embodiments, functional molecules include modulators of neuronal activity 

like channelrhodopsins (e.g., channelrhodopsin-1, channelrhodopsin-2, and variants thereof).  

Channelrhodopsins are a subfamily of retinylidene proteins (rhodopsins) that function as light

gated ion channels. In addition to channerhodopsin 1 (ChR1) and channelrhodopsin 2 (ChR2), 

several variants of channelrhodopsins have been developed. For example, Lin et al. (Biophys 

J, 2009, 96(5): 1803-14) describe making chimeras of the transmembrane domains of ChR1 and 

ChR2, combined with site-directed mutagenesis. Zhang et al. (Nat Neurosci, 2008, 11(6): 631-3) 

describe VChR1, which is a red-shifted channerhodopsin variant. VChR1 has lower light 

sensitivity and poor membrane trafficking and expression. Other 

known channelrhodopsin variants include the ChR2 variant described in Nagel, et al., Proc Natl 

Acad Sci USA, 2003, 100(24): 13940-5), ChR2/H134R (Nagel, G., et al., Curr Bio/, 2005, 15(24): 
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2279-84), and ChD/ChEF/ChEF (Lin, J. Y., et al., Biophys J, 2009, 96(5): 1803-14), which are 

activated by blue light (470 nm) but show no sensitivity to orange/red light. Additional variants are 

described in Lin, Experimental Physiology, 2010, 96.1: 19-25; Knopfel et al., The Journal of 

Neuroscience, 2010, 30(45): 14998-15004; and Mardinly et al., Nat Neurosci. 2018, 21(6):881

893).  

[0052] In particular embodiments, functional molecules include DNA and RNA editing tools such 

CRISPR/Cas (e.g., guide RNA and a nuclease, such as Cas, Cas9 or cpfl). Functional molecules 

can also include engineered Cpfs such as those described in US 2018/0030425, US 

2016/0208243, WO/2017/184768 and Zetsche et al. (2015) Cell163: 759-771; single gRNA (see 

e.g., Jinek et al. (2012) Science 337:816-821; Jinek et al. (2013) eLife 2:e00471; Segal (2013) 

eLife 2:e00563) or editase, guide RNA molecules, microRNA, or homologous recombination 

donor cassettes.  

[0053] In particular embodiments, functional molecules include a localizing cassette. In particular 

embodiments, localizing cassettes are used to localize a molecule (e.g., a vector, a protein, a 

sensor) to a specific subcellular compartment such as the soma, axon, or dendrite(s) of a neuron.  

In particular embodiments, localizing cassettes include a soma tag (e.g., soma (EE-RR)) to 

localize at the soma; an axon tag (e.g. derived from GAP43) or synaptophysin (sy) to localize at 

the axon; hydrophobic tails to localize at the plasma membrane; and hydrophobicity or alkyl chain 

to localize at the endoplasmic reticulum. In particular embodiments, localizing cassettes are fused 

to a sensor molecule such as a GECI. In particular embodiments, fusion proteins of a GECI and 

a localizing cassette includes soma-jGCaMP8s, axon-jRGECO1a, syGCaMP5G, and soma

jGCaMP7s.  

[0054] In particular embodiments, functional molecules include tag cassettes. A tag cassette 

includes His tag (HHHHHH; SEQ ID NO: 151), Flag tag (DYKDDDDK; SEQ ID NO: 152), Xpress 

tag (DLYDDDDK; SEQ ID NO: 153), Avi tag (GLNDIFEAQKIEWHE; SEQ ID NO: 154), 

Calmodulin tag (KRRWKKNFIAVSAANRFKKISSSGAL; SEQ ID NO: 155), Polyglutamate tag, HA 

tag (YPYDVPDYA; SEQ ID NO: 156), Myc tag (EQKLISEEDL; SEQ ID NO: 157), Strep tag (which 

refers the original STREP tag (WRHPQFGG; SEQ ID NO: 158), STREP tag II (WSHPQFEK 

SEQ ID NO: 159 (IBA Institut fur Bioanalytik, Germany); see, e.g., US 7,981,632), Softag 1 

(SLAELLNAGLGGS; SEQ ID NO: 160), Softag 3 (TQDPSRVG; SEQ ID NO: 161), and V5 tag 

(GKPIPNPLLGLDST; SEQ ID NO: 162). In particular embodiments, a tag cassette includes a 

fusion of tag cassettes such as 3XFLAG. In particular embodiments, 3XFLAG includes the 

sequence set forth in SEQ ID NO: 164. In particular embodiments artificial expression constructs 

include 10aa (SEQ ID NO: 38) 
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[0055] Sequences are publicly-available. As examples, lactase (e.g., GenBank: EAX11622.1), 

lipase (e.g., GenBank: AAA60129.1), helicase (e.g., GenBank: AMD82207.1), amylase (e.g., 

GenBank: AAA51724.1), alpha-glucosidase (e.g., GenBank: AB153718.1), transcription factor 

SP1 (e.g., UniProtKB/Swiss-Prot: P08047.3), transcription factor AP-1 (e.g., NP_002219.1), heat 

shock factor protein 1 (e.g., UniProtKB/Swiss-Prot: Q00613.1), CCAAT/enhancer-binding protein 

(C/EBP) beta isoform a (e.g., NP_005185.2), Oct-1 (e.g., UniProtKB/Swiss-Prot: P14859.2), 

TGFp (e.g., GenBank: CAF02096.2), glial cell line-derived neurotrophic factor (GDNF) (e.g., 

NP_001177397.1), platelet-derived growth factor receptor (e.g., GenBank: AAA60049.1), 

epidermal growth factor receptor (e.g., GenBank: CAA25240.1), vascular endothelial growth 

factor receptor (e.g., GenBank: AAC16449.2), interleukin 8 receptor alpha (e.g., GenBank: 

AAB59436.1), caveolin (e.g., GenBank: CAA79476.1), dynamin (e.g., GenBank: AAA88025.1), 

clathrin heavy chain 1 isoform 1 (e.g., NP004850.1), clathrin heavy chain 2 isoform 1 (e.g., 

NP_009029.3), clathrin light chain A isoform a (e.g., NP_001824.1), clathrin light chain B isoform 

a (e.g., NP_001825.1), ras-related protein Rab-4A isoform 1 (e.g., NP_004569.2), ras-related 

protein Rab-11A (e.g., UniProtKB/Swiss-Prot: P62491.3), platelet-derived growth factor (e.g., 

GenBank: AAA60552.1), transforming growth factor-beta3 (e.g., GenBank: AAA61161.1), nerve 

growth factor (e.g., GenBank: CAA37703.1), EGF (e.g., GenBank: CAA34902.2), cocaine and 

amphetamine regulated transcript (Chain A) (e.g., PDB: 1HY9_A), protachykinin-1 (e.g., 

UniProtKB - P20366), oxytocin-neurophysin 1 (e.g., UniProtKB - P01178), somatostatin (e.g., 

GenBank: AAH32625.1), genetically-encoded green calcium indicator NTnC (chain A) [synthetic 

construct] (e.g., PDB: 5MWCA), calcium indicator TN-XXL [synthetic construct], (e.g., GenBank: 

ACF93133.1), BRET-based auto-luminescent calcium indicator [synthetic construct] (e.g., 

GenBank ADF42668.1), calcium indicator protein OeNL(Ca2+)-18u [synthetic construct], ((e.g., 

GenBank BBB18812.1), myosin light chain kinase, Green fluorescent protein, Calmodulin 

chimera (Chain A) [synthetic construct] ((e.g., PDB: 3EKJA), channelopsin 1 (e.g., UniProtKB 

F8UV15), channelopsin 1 (e.g., GenBank: AER58217.1), channelrhodopsin-2 ((e.g., UniProtKB 

B4Y105), channel rhodopsin 2 [synthetic construct] ((e.g., GenBank: AB064386.1), CRISPR

associated protein (Cas) (e.g., GenBank: AKG27598.1), Cas9 [synthetic construct] (e.g., 

GenBank: AST09977.1), CRISPR-associated endonuclease Cpf1 (e.g., UniProtKB/Swiss-Prot: 

U2UMQ6.1), ribonuclease 4 or ribonuclease L (e.g., UniProtKB/Swiss-Prot: Q05823.2), 

deoxyribonuclease Il beta (e.g., GenBank: AAF76893.1), sodium channel protein type 1 subunit 

alpha (e.g., UniProtKB - P35498), potassium voltage-gated channel subfamily KQT member 2 

(e.g., UniProtKB - 043526), and voltage-dependent L-type calcium channel subunit alpha-1C 

(e.g., UniProtKB - Q13936).  
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[0056] Additional effector elements include Cre, iCre, dgCre, FpO, and tTA2. iCre refers to a 

codon-improved Cre. dgCre refers to an enhanced GFP/Cre recombinase fusion gene with an N 

terminal fusion of the first 159 amino acids of the Escherichia coli K-12 strain chromosomal 

dihydrofolate reductase gene (DHFR or folA) harboring a G67S mutation and modified to also 

include the R12Y/Y1001 destabilizing domain mutation. FIpO refers to a codon-optimized form of 

FLPe that greatly increases protein expression and FRT recombination efficiency in mouse cells.  

Like the Cre/LoxP system, the FLP/FRT system has been widely used for gene expression (and 

generating conditional knockout mice, mediated by the FLP/FRT system). tTA2 refers to 

tetracycline transactivator.  

[0057] Exemplary expressible elements are expression products that do not include effector 

elements, for example, a non-functioning or defective protein. In particular embodiments, 

expressible elements can provide methods to study the effects of their functioning counterparts.  

In particular embodiments, expressible elements are non-functioning or defective based on an 

engineered mutation that renders them non-functioning. In these aspects, non-expressible 

elements are as similar in structure as possible to their functioning counterparts.  

[0058] Exemplary self-cleaving peptides include the 2A peptides which lead to the production of 

two proteins from one mRNA. The 2A sequences are short (e.g., 20 amino acids), allowing more 

use in size-limited constructs. Particular examples include P2A, T2A, E2A, and F2A. In particular 

embodiments, the artificial expression constructs include an internal ribosome entry site (IRES) 

sequence. IRES allow ribosomes to initiate translation at a second internal site on a mRNA 

molecule, leading to production of two proteins from one mRNA.  

[0059] Artificial expression constructs can encode nuclear localization proteins, such as Histone 

H1, Histone H2A, Histone H2B, Histone H3, Histone H4, histone-like protein HPhA, H2Bmod, or 

H2B*.  

[0060] Coding sequences encoding molecules (e.g., RNA, proteins) described herein can be 

obtained from publicly available databases and publications. Coding sequences can further 

include various sequence polymorphisms, mutations, and/or sequence variants wherein such 

alterations do not affect the function of the encoded molecule. The term "encode" or "encoding" 

refers to a property of sequences of nucleic acids, such as a vector, a plasmid, a gene, cDNA, 

mRNA, to serve as templates for synthesis of other molecules such as proteins.  

[0061] The term "gene" may include not only coding sequences but also regulatory regions such 

as promoters, enhancers, insulators, and/or post-regulatory elements, such as termination 

regions. The term further can include all introns and other DNA sequences spliced from the mRNA 

transcript, along with variants resulting from alternative splice sites. The sequences can also 
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include degenerate codons of a reference sequence or sequences that may be introduced to 

provide codon preference in a specific organism or cell type.  

[0062] Promoters can include general promoters, tissue-specific promoters, cell-specific 

promoters, and/or promoters specific for the cytoplasm. Promoters may include strong promoters, 

weak promoters, constitutive expression promoters, and/or inducible promoters. Inducible 

promoters direct expression in response to certain conditions, signals or cellular events. For 

example, the promoter may be an inducible promoter that requires a particular ligand, small 

molecule, transcription factor or hormone protein in order to effect transcription from the promoter.  

Particular examples of promoters include minBglobin (also referred to as minBGprom), CMV, 

minCMV, minCMV* (minCMV* is minCMV with a Sacl restriction site removed), minRho, minRho* 

(minRho* is minRho with a Sacl restriction site removed), SV40 immediately early promoter, the 

Hsp68 minimal promoter (proHSP68), and the Rous Sarcoma Virus (RSV) long-terminal repeat 

(LTR) promoter. Minimal promoters have no activity to drive gene expression on their own but 

can be activated to drive gene expression when linked to a proximal enhancer element.  

[0063] In particular embodiments, expression constructs are provided within vectors. The term 

vector refers to a nucleic acid molecule capable of transferring or transporting another nucleic 

acid molecule, such as an expression construct. The transferred nucleic acid is generally linked 

to, e.g., inserted into, the vector nucleic acid molecule. A vector may include sequences that direct 

autonomous replication in a cell or may include sequences that permit integration into host cell 

DNA. Useful vectors include, for example, plasmids (e.g., DNA plasmids or RNA plasmids), 

transposons, cosmids, bacterial artificial chromosomes, and viral vectors.  

[0064] Viral vector is widely used to refer to a nucleic acid molecule that includes virus-derived 

components that facilitate transfer and expression of non-native nucleic acid molecules within a 

cell. The term adeno-associated viral vector refers to a viral vector or plasmid containing structural 

and functional genetic elements, or portions thereof, that are primarily derived from AAV. The 

term "retroviral vector" refers to a viral vector or plasmid containing structural and functional 

genetic elements, or portions thereof, that are primarily derived from a retrovirus. The term 

"lentiviral vector" refers to a viral vector or plasmid containing structural and functional genetic 

elements, or portions thereof, that are primarily derived from a lentivirus, and so on. The term 

"hybrid vector" refers to a vector including structural and/or functional genetic elements from more 

than one virus type.  

[0065] Adenovirus vectors refer to those constructs containing adenovirus sequences sufficient 

to (a) support packaging of an artificial expression construct and (b) to express a coding sequence 

that has been cloned therein in a sense or antisense orientation. A recombinant Adenovirus vector 
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includes a genetically engineered form of an adenovirus. Knowledge of the genetic organization 

of adenovirus, a 36 kb, linear, double-stranded DNA virus, allows substitution of large pieces of 

adenoviral DNA with foreign sequences up to 7 kb. In contrast to retrovirus, the adenoviral 

infection of host cells does not result in chromosomal integration because adenoviral DNA can 

replicate in an episomal manner without potential genotoxicity. Also, adenoviruses are structurally 

stable, and no genome rearrangement has been detected after extensive amplification.  

[0066] Adenovirus is particularly suitable for use as a gene transfer vector because of its mid

sized genome, ease of manipulation, high titer, wide target-cell range, and high infectivity. Both 

ends of the viral genome contain 100-200 base pair inverted repeats (ITRs), which are cis 

elements necessary for viral DNA replication and packaging. The early (E) and late (L) regions of 

the genome contain different transcription units that are divided by the onset of viral DNA 

replication. The El region (ElA and E13) encodes proteins responsible for the regulation of 

transcription of the viral genome and a few cellular genes. The expression of the E2 region (E2A 

and E2B) results in the synthesis of the proteins for viral DNA replication. These proteins are 

involved in DNA replication, late gene expression, and host cell shut-off. The products of the late 

genes, including the majority of the viral capsid proteins, are expressed only after significant 

processing of a single primary transcript issued by the major late promoter (MLP). The MLP is 

particularly efficient during the late phase of infection, and all the mRNAs issued from this 

promoter possess a 5-tripartite leader (TPL) sequence which makes them preferred mRNAs for 

translation.  

[0067] Other than the requirement that an adenovirus vector be replication defective, or at least 

conditionally defective, the nature of the adenovirus vector is not believed to be crucial to the 

successful practice of particular embodiments disclosed herein. The adenovirus may be of any of 

the 42 different known serotypes or subgroups A-F. In particular embodiments, adenovirus type 

5 of subgroup C is the preferred starting material in order to obtain a conditional replication

defective adenovirus vector for use in particular embodiments, since Adenovirus type 5 is a 

human adenovirus about which a great deal of biochemical and genetic information is known, and 

it has historically been used for most constructions employing adenovirus as a vector.  

[0068] As indicated, the typical vector is replication defective and will not have an adenovirus El 

region. Thus, it will be most convenient to introduce the polynucleotide encoding the gene of 

interest at the position from which the El-coding sequences have been removed. However, the 

position of insertion of the construct within the adenovirus sequences is not critical. The 

polynucleotide encoding the gene of interest may also be inserted in lieu of a deleted E3 region 
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in E3 replacement vectors or in the E4 region where a helper cell line or helper virus complements 

the E4 defect.  

[0069] Adeno-Associated Virus (AAV) is a parvovirus, discovered as a contamination of 

adenoviral stocks. It is a ubiquitous virus (antibodies are present in 85% of the US human 

population) that has not been linked to any disease. It is also classified as a dependovirus, 

because its replication is dependent on the presence of a helper virus, such as adenovirus.  

Various serotypes have been isolated, of which AAV-2 is the best characterized. AAV has a 

single-stranded linear DNA that is encapsidated into capsid proteins VP1, VP2 and VP3 to form 

an icosahedral virion of 20 to 24 nm in diameter.  

[0070] The AAV DNA is 4.7 kilobases long. It contains two open reading frames and is flanked 

by two ITRs. There are two major genes in the AAV genome: rep and cap. The rep gene codes 

for proteins responsible for viral replications, whereas cap codes for capsid protein VP1-3. Each 

ITR forms a T-shaped hairpin structure. These terminal repeats are the only essential cis 

components of the AAV for chromosomal integration. Therefore, the AAV can be used as a vector 

with all viral coding sequences removed and replaced by the cassette of genes for delivery. Three 

AAV viral promoters have been identified and named p5, p19, and p40, according to their map 

position. Transcription from p5 and p19 results in production of rep proteins, and transcription 

from p40 produces the capsid proteins.  

[0071] AAVs stand out for use within the current disclosure because of their superb safety profile 

and because their capsids and genomes can be tailored to allow expression in targeted cell 

populations. scAAV refers to a self-complementary AAV. pAAV refers to a plasmid adeno

associated virus. rAAV refers to a recombinant adeno-associated virus.  

[0072] Other viral vectors may also be employed. For example, vectors derived from viruses such 

as vaccinia virus, polioviruses and herpes viruses may be employed. They offer several attractive 

features for various mammalian cells.  

[0073] Retroviruses are a common tool for gene delivery. "Retrovirus" refers to an RNA virus that 

reverse transcribes its genomic RNA into a linear double-stranded DNA copy and subsequently 

covalently integrates its genomic DNA into a host genome. Once the virus is integrated into the 

host genome, it is referred to as a "provirus." The provirus serves as a template for RNA 

polymerase || and directs the expression of RNA molecules which encode the structural proteins 

and enzymes needed to produce new viral particles.  

[0074] Illustrative retroviruses suitable for use in particular embodiments, include: Moloney 

murine leukemia virus (M-MuLV), Moloney murine sarcoma virus (MoMSV), Harvey murine 

sarcoma virus (HaMuSV), murine mammary tumor virus (MuMTV), gibbon ape leukemia virus 
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(GaLV), feline leukemia virus (FLV), spumavirus, Friend murine leukemia virus, Murine Stem Cell 

Virus (MSCV), Rous Sarcoma Virus (RSV), and lentivirus.  

[0075] "Lentivirus" refers to a group (or genus) of complex retroviruses. Illustrative lentiviruses 

include: HIV (human immunodeficiency virus; including HIV type 1, and HIV type 2); visna-maedi 

virus (VMV); the caprine arthritis-encephalitis virus (CAEV); equine infectious anemia virus 

(EIAV); feline immunodeficiency virus (FIV); bovine immune deficiency virus (BlV); and simian 

immunodeficiency virus (SIV). In particular embodiments, HIV based vector backbones (i.e., HIV 

cis-acting sequence elements) can be used.  

[0076] A safety enhancement for the use of some vectors can be provided by replacing the U3 

region of the 5' LTR with a heterologous promoter to drive transcription of the viral genome during 

production of viral particles. Examples of heterologous promoters which can be used for this 

purpose include, for example, viral simian virus 40 (SV40) (e.g., early or late), cytomegalovirus 

(CMV) (e.g., immediate early), Moloney murine leukemia virus (MoMLV), Rous sarcoma virus 

(RSV), and herpes simplex virus (HSV) (thymidine kinase) promoters. Typical promoters are able 

to drive high levels of transcription in a Tat-independent manner. This replacement reduces the 

possibility of recombination to generate replication-competent virus because there is no complete 

U3 sequence in the virus production system. In particular embodiments, the heterologous 

promoter has additional advantages in controlling the manner in which the viral genome is 

transcribed. For example, the heterologous promoter can be inducible, such that transcription of 

all or part of the viral genome will occur only when the induction factors are present. Induction 

factors include one or more chemical compounds or the physiological conditions such as 

temperature or pH, in which the host cells are cultured.  

[0077] In particular embodiments, viral vectors include a TAR element. The term "TAR" refers to 

the "trans-activation response" genetic element located in the R region of lentiviral LTRs. This 

element interacts with the lentiviral trans-activator (tat) genetic element to enhance viral 

replication. However, this element is not required in embodiments wherein the U3 region of the 5' 

LTR is replaced by a heterologous promoter.  

[0078] The "R region" refers to the region within retroviral LTRs beginning at the start of the 

capping group (i.e., the start of transcription) and ending immediately prior to the start of the 

poly(A) tract. The R region is also defined as being flanked by the U3 and U5 regions. The R 

region plays a role during reverse transcription in permitting the transfer of nascent DNA from one 

end of the genome to the other.  

[0079] In particular embodiments, expression of heterologous sequences in viral vectors is 

increased by incorporating posttranscriptional regulatory elements, efficient polyadenylation sites, 
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and optionally, transcription termination signals into the vectors. A variety of posttranscriptional 

regulatory elements can increase expression of a heterologous nucleic acid. Examples include 

the woodchuck hepatitis virus posttranscriptional regulatory element (WPRE; Zufferey et al., 

1999, J. Virol., 73:2886); the posttranscriptional regulatory element present in hepatitis B virus 

(HPRE) (Smith et al., Nucleic Acids Res. 26(21):4818-4827, 1998); and the like (Liu et al., 1995, 

Genes Dev., 9:1766). In particular embodiments, vectors include a posttranscriptional regulatory 

element such as a WPRE or HPRE. In particular embodiments, vectors lack or do not include a 

posttranscriptional regulatory element such as a WPRE or HPRE.  

[0080] Elements directing the efficient termination and polyadenylation of a heterologous nucleic 

acid transcript can increase heterologous gene expression. Transcription termination signals are 

generally found downstream of the polyadenylation signal. In particular embodiments, vectors 

include a polyadenylation signal 3' of a polynucleotide encoding a molecule (e.g., protein) to be 

expressed. The term "poly(A) site" or "poly(A) sequence" denotes a DNA sequence which directs 

both the termination and polyadenylation of the nascent RNA transcript by RNA polymerase 1l.  

Polyadenylation sequences can promote mRNA stability by addition of a poly(A) tail to the 3'end 

of the coding sequence and thus, contribute to increased translational efficiency. Particular 

embodiments may utilize BGHpA, hGHpA, or SV40pA. In particular embodiments, a preferred 

embodiment of an expression construct includes a terminator element. These elements can serve 

to enhance transcript levels and to minimize read through from the construct into other plasmid 

sequences.  

[0081] In particular embodiments, a viral vector further includes one or more insulator elements.  

Insulators elements may contribute to protecting viral vector-expressed sequences, e.g., effector 

elements or expressible elements, from integration site effects, which may be mediated by cis

acting elements present in genomic DNA and lead to deregulated expression of transferred 

sequences (i.e., position effect; see, e.g., Burgess-Beusse et al., PNAS., USA, 99:16433, 2002; 

and Zhan et al., Hum. Genet., 109:471, 2001). In particular embodiments, viral transfer vectors 

include one or more insulator elements at the 3' LTR and upon integration of the provirus into the 

host genome, the provirus includes the one or more insulators at both the 5' LTR and 3' LTR, by 

virtue of duplicating the 3' LTR. Suitable insulators for use in particular embodiments include the 

chicken p-globin insulator (see Chung et al., Cell 74:505, 1993; Chung et al., PNAS USA 94:575, 

1997; and Bell et al., Cell98:387, 1999), SP10 insulator (Abhyankar et al., JBC 282:36143, 2007), 

or other small CTCF recognition sequences that function as enhancer blocking insulators (Liu et 

al., Nature Biotechnology, 33:198, 2015).  
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[0082] Beyond the foregoing description, a wide range of suitable expression vector types will be 

known to a person of ordinary skill in the art. These can include commercially available expression 

vectors designed for general recombinant procedures, for example plasmids that contain one or 

more reporter genes and regulatory elements required for expression of the reporter gene in cells.  

Numerous vectors are commercially available, e.g., from Invitrogen, Stratagene, Clontech, etc., 

and are described in numerous associated guides. In particular embodiments, suitable expression 

vectors include any plasmid, cosmid or phage construct that is capable of supporting expression 

of encoded genes in mammalian cell, such as pUC or Bluescript plasmid series.  

[0083] Particular embodiments of vectors disclosed herein include: 

Expression Features 
Construct 
Name 
CN1259 scAAV-eHGT_023h v-minBglobin-SYFP2-WPRE3-BGHpA 
CN1280 scAAV-eHGT_023m-minBglobin-SYFP2-WPRE3-BGHpA 
CN1521 rAAV-hsA2-3xCore-eHGT_023h v3-minRho-SYFP2-WPRE3-BGHpA 
CN1528 rAAV-hsA2-eHGT_082h-minRho-SYFP2-WPRE3-BGHpA 
CN1533 rAAV-hsA2-eHGT_087h-minRho-SYFP2-WPRE3-BGHpA 
CN1621 rAAV-hsA2-eHGT_128h-minRho-SYFP2-WPRE3-BGHpA 
CN1674 rAAV-hsA2-eHGT_181h-minRho-SYFP2-WPRE3-BGHpA 
CN1778 rAAV-hsA2-eHGT_260h-minRho-SYFP2-WPRE3-BGHpA 
CN1932 rAAV-hsA2-eHGT_023h v2-minRho-SYFP2-WPRE3-BGHpA 
CN2043 rAAV-3xSP10ins-eHGT_356h-minRho*-SYFP2-WPRE3-BGHpA 
CN2045 rAAV-3xSP10ins-eHGT_359h-minRho*-SYFP2-WPRE3-BGHpA 
CN2085 rAAV-eHGT_375m-minBglobin-SYFP2-WPRE3-BGHpA 
CN2102 rAAV-eHGT_387m-minBglobin-SYFP2-WPRE3-BGHpA 
CN2157 rAAV-eHGT_395h-minBglobin-SYFP2-WPRE3-BGHpA 
CN2216 rAAV-3x(coreB)eHGT121h-minCMV*-SYFP2-WPRE3-BGHpA 
CN2251 rAAV-eHGT_453m-minBglobin-SYFP2-WPRE3-BGHpA 
CN2257 rAAV-eHGT_470m-minBglobin-SYFP2-WPRE3-BGHpA 
CN2258 rAAV-eHGT_479m-minBglobin-SYFP2-WPRE3-BGHpA 
CN2267 rAAV-eHGT_494m-minBglobin-SYFP2-WPRE3-BGHpA 
CN2316 rAAV-eHGT_467m-minBglobin-SYFP2-WPRE3-BGHpA 
CN2339 rAAV-eHGT_023h v1-minRho*-SYFP2-10aa-H2Bmod-WPRE3-BGHpA 
CN2431 rAAV-eHGT_483m-minBglobin-SYFP2-WPRE3-BGHpA 
CN2436 rAAV-eHGT_606h-minBglobin-SYFP2-WPRE3-BGHpA 
CN2643 rAAV-eHGT_738m-minBglobin-SYFP2-WPRE3-BGHpA 
CN2663 rAAV-eHGT_796h-minBglobin-SYFP2-WPRE3-BGHpA 
CN2717 rAAV-eHGT_710m-minBglobin-SYFP2-WPRE3-BGHpA 
CN2838 rAAV-eHGT_588m-minBglobin-SYFP2-WPRE3-BGHpA 
CN1415 rAAV-eHGT_007m-minBglobin-SYFP2-WPRE3-BGHpA 
CN2710 rAAV-eHGT_703m-minBglobin-SYFP2-WPRE3-BGHpA 
CN2839 rAAV-eHGT_589m-minBglobin-SYFP2-WPRE3-BGHpA 
CN2674 rAAV-eHGT_086h-minBglobin-SYFP2-WPRE3-BGHpA 
CN3301 rAAV-eHGT_963m-minBG-SYFP2-P2A-3XFLAG-10aa-H2B-WPRE3-BGHpA 
CN3019 rAAV-3xcore3_eHGT_453m-minBglobin-SYFP2-WPRE3-BGHpA 
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CN3569 rAAV-3xcore2_eHGT_387m-minBglobin-SYFP2-WPRE3-BGHpA 
CN2374 rAAV-eHGT_534h-minBglobin-SYFP2-WPRE3-BGHpA 
CN3584 rAAV-3xcore2_eHGT_475m-minBglobin-SYFP2-WPRE3-BGHpA 

rAAV-eHGT_830h-m inBglobin-SYFP2- P2A-3XFLAG-IOaa-H2B-WPRE3
CN3003 BGHpA 
CN2379 rAAV-eHGT_540h-minBglobin-SYFP2-WPRE3-BGHpA 
CN3566 rAAV-3xSP10ins-3xcore2_eHGT_351h-minRho*-SYFP2-WPRE3-BGHpA 

rAAV-eHGT_882m-minBglobin-SYFP2-P2A-3XFLAG-10aa-H2B-WPRE3
CN3453 BGHpA 
HCT1 rAAV-eHGT_1137m-minBglobin-SYFP2-WPRE3-bGHpA 
CN2146 rAAV-eHGT_381h-minBglobin-SYFP2-WPRE3-BGHpA 
AiP1347 pAAV-MGTEl18-minBglobin-SYFP2-WPRE3-bGHpA 
AiP1351 pAAV-MGTE122-minBglobin-SYFP2-WPRE3-bGHpA 
AiP1375 pAAV-MGTE146-minBglobin-SYFP2-WPRE3-bGHpA 
AiP1307 pAAV-MGTE16-minBglobin-SYFP2-WPRE3-bGHpA 
AiP1530 pAAV-3xCoreMGTE116-minBglobin-SYFP2-WPRE3-bGHpA 
AiP1379 pAAV-MGTE150-minBglobin-SYFP2-WPRE3-bGHpA 

rAAV-eHGT_1032h-minBglobin-SYFP2-P2A-3XFLAG-10aa-H2B-WPRE3
CN3916 BGHpA 

rAAV-eHGT_1027h-minBglobin-SYFP2-P2A-3XFLAG-10aa-H2B*-WPRE3
CN3869 BGHpA 

rAAV-eHGT_1027m-minBglobin-SYFP2-P2A-3XFLAG-10aa-H2B*-WPRE3
CN3870 BGHpA 

[0084] Subcomponent sequences within the larger vector sequences can be readily identified by 

one of ordinary skill in the art and based on the contents of the current disclosure (see FIG. 8).  

Nucleotides between identifiable and enumerated subcomponents reflect restriction enzyme 

recognition sites used in assembly (cloning) of the constructs, and in some cases, additional 

nucleotides do not convey any identifiable function. These segments of complete vector 

sequences can be adjusted based on use of different cloning strategies and/or vectors. In general, 

short 6-nucleotide palindromic sequences reflect vector construction artifacts that are not 

important to vector function.  

[0085] In particular embodiments vectors (e.g., AAV) with capsids that cross the blood-brain 

barrier (BBB) are selected. In particular embodiments, vectors are modified to include capsids 

that cross the BBB. Examples of AAV with viral capsids that cross the blood brain barrier include 

AAV9 (Gombash et al., Front Mol Neurosci. 2014; 7:81), AAVrh.10 (Yang, et al., Mol Ther. 2014; 

22(7): 1299-1309), AAV1R6, AAV1R7 (Albright et al., Mol Ther. 2018; 26(2): 510), rAAVrh.8 

(Yang, et al., supra), AAV-BR1 (Marchio et al., EMBO Mol Med. 2016; 8(6): 592), AAV-PHP.S 

(Chan et al., Nat Neurosci. 2017; 20(8): 1172), AAV-PHP.B (Deverman et al., Nat Biotechnol.  

2016; 34(2): 204), AAV-PPS (Chen et al., Nat Med. 2009; 15: 1215), and PHP.eB. In particular 

embodiments, the PHP.eB capsid differs from AAV9 such that, using AAV9 as a reference, amino 
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acids starting at residue 586: S-AQ-A (SEQ ID NO: 92) are changed to S-DGTLAVPFK-A (SEQ 

ID NO: 93). In particular embodiments, PHP.eb refers to SEQ ID NO: 56.  

[0086] AAV9 is a naturally occurring AAV serotype that, unlike many other naturally occurring 

serotypes, can cross the BBB following intravenous injection. It transduces large sections of the 

central nervous system (CNS), thus permitting minimally invasive treatments (Naso et al., 

BioDrugs. 2017; 31(4): 317), for example, as described in relation to clinical trials for the treatment 

of spinal muscular atrophy (SMA) syndrome by AveXis (AVXS-101, NCT03505099) and the 

treatment of CLN3 gene-Related Neuronal Ceroid-Lipofuscinosis (NCT03770572).  

[0087] AAVrh.10, was originally isolated from rhesus macaques and shows low seropositivity in 

humans when compared with other common serotypes used for gene delivery applications (Selot 

et al., Front Pharmacol. 2017; 8: 441) and has been evaluated in clinical trials LYS-SAF302, 

LYSOGENE, and NCT03612869.  

[0088] AAV1R6 and AAV1R7, two variants isolated from a library of chimeric AAV vectors (AAV1 

capsid domains swapped into AAVrh.10), retain the ability to cross the BBB and transduce the 

CNS while showing significantly reduced hepatic and vascular endothelial transduction.  

[0089] rAAVrh.8, also isolated from rhesus macaques, shows a global transduction of glial and 

neuronal cell types in regions of clinical importance following peripheral administration and also 

displays reduced peripheral tissue tropism compared to other vectors.  

[0090] AAV-BR1 is an AAV2 variant displaying the NRGTEWD (SEQ ID NO: 94) epitope that was 

isolated during in vivo screening of a random AAV display peptide library. It shows high specificity 

accompanied by high transgene expression in the brain with minimal off-target affinity (including 

for the liver) (K6rbelin et al., EMBO Mol Med. 2016; 8(6): 609).  

[0091] AAV-PHP.S (Addgene, Watertown, MA) is a variant of AAV9 generated with the CREATE 

method that encodes the 7-mer sequence QAVRTSL (SEQ ID NO: 95), transduces neurons in 

the enteric nervous system, and strongly transduces peripheral sensory afferents entering the 

spinal cord and brain stem.  

[0092] AAV-PHP.B (Addgene, Watertown, MA) is a variant of AAV9 generated with the CREATE 

method that encodes the 7-mer sequence TLAVPFK (SEQ ID NO: 96). It transfers genes 

throughout the CNS with higher efficiency than AAV9 and transduces the majority of astrocytes 

and neurons across multiple CNS regions.  

[0093] AAV-PPS, an AAV2 variant crated by insertion of the DSPAHPS (SEQ ID NO: 97) epitope 

into the capsid of AAV2, shows a dramatically improved brain tropism relative to AAV2.  

[0094] For additional information regarding capsids that cross the blood brain barrier, see Chan 

et al., Nat. Neurosci. 2017 Aug: 20(8): 1172-1179.  
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[0095] (ii) Compositions for Administration. Artificial expression constructs and vectors of the 

present disclosure (referred to herein as physiologically active components) can be formulated 

with a carrier that is suitable for administration to a cell, tissue slice, animal (e.g., mouse, non

human primate), or human. Physiologically active components within compositions described 

herein can be prepared in neutral forms, as freebases, or as pharmacologically acceptable salts.  

[0096] Pharmaceutically-acceptable salts include the acid addition salts (formed with the free 

amino groups of the protein) and which are formed with inorganic acids such as, for example, 

hydrochloric or phosphoric acids, or such organic acids as acetic, oxalic, tartaric, mandelic, and 

the like. Salts formed with the free carboxyl groups can also be derived from inorganic bases such 

as, for example, sodium, potassium, ammonium, calcium, or ferric hydroxides, and such organic 

bases as isopropylamine, trimethylamine, histidine, procaine and the like.  

[0097] Carriers of physiologically active components can include solvents, dispersion media, 

vehicles, coatings, diluents, isotonic and absorption delaying agents, buffers, solutions, 

suspensions, colloids, and the like. The use of such carriers for physiologically active components 

is well known in the art. Except insofar as any conventional media or agent is incompatible with 

the physiologically active components, it can be used with compositions as described herein.  

[0098] The phrase "pharmaceutically-acceptable carriers" refer to carriers that do not produce an 

allergic or similar untoward reaction when administered to a human, and in particular 

embodiments, when administered intravenously (e.g., at the retro-orbital plexus).  

[0099] In particular embodiments, compositions can be formulated for intravenous, 

intraparenchymal, intraocular, intravitreal, parenteral, subcutaneous, intracerebro-ventricular, 

intramuscular, intrathecal, intraspinal, intraperitoneal, oral or nasal inhalation, or by direct injection 

in or application to one or more cells, tissues, or organs.  

[0100] Compositions may include liposomes, lipids, lipid complexes, microspheres, 

microparticles, nanospheres, and/or nanoparticles.  

[0101] The formation and use of liposomes is generally known to those of skill in the art.  

Liposomes have been developed with improved serum stability and circulation half-times (see, 

for instance, U.S. Pat. No. 5,741,516). Further, various methods of liposome and liposome like 

preparations as potential drug carriers have been described (see, for instance U.S. Pat. Nos.  

5,567,434; 5,552,157; 5,565,213; 5,738,868; and 5,795,587).  

[0102] The disclosure also provides for pharmaceutically acceptable nanocapsule formulations 

of the physiologically active components. Nanocapsules can generally entrap compounds in a 

stable and reproducible way (Quintanar-Guerrero et al., Drug Dev Ind Pharm 24(12):1113-1128, 

1998; Quintanar-Guerrero et al., Pharm Res. 15(7):1056-1062, 1998; Quintanar-Guerrero et al., 
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J. Microencapsul. 15(1):107-119, 1998; Douglas et al., Crit Rev Ther Drug Carrier Syst 3(3):233

261, 1987). To avoid side effects due to intracellular polymeric overloading, such ultrafine 

particles can be designed using polymers able to be degraded in vivo. Biodegradable polyalkyl

cyanoacrylate nanoparticles that meet these requirements are contemplated for use in the present 

disclosure. Such particles can be easily made, as described in Couvreur et al., J Pharm Sci 

69(2):199-202, 1980; Couvreur et al., Crit Rev TherDrug Carrier Syst. 5(1)1-20, 1988; zur Muhlen 

et al., EurJ Pharm Biopharm, 45(2):149-155, 1998; Zambaux et al., J Control Release 50(1-3):31

40, 1998; and U.S. Pat. No. 5,145,684.  

[0103] Injectable compositions can include sterile aqueous solutions or dispersions and sterile 

powders for the extemporaneous preparation of sterile injectable solutions or dispersions (U.S.  

Pat. No. 5,466,468). For delivery via injection, the form is sterile and fluid to the extent that it can 

be delivered by syringe. In particular embodiments, it is stable under the conditions of 

manufacture and storage, and optionally contains one or more preservative compounds against 

the contaminating action of microorganisms, such as bacteria and fungi. The carrier can be a 

solvent or dispersion medium containing, for example, water, ethanol, polyol (e.g., glycerol, 

propylene glycol, and liquid polyethylene glycol, and the like), suitable mixtures thereof, and/or 

vegetable oils. Proper fluidity may be maintained, for example, by the use of a coating, such as 

lecithin, by the maintenance of the required particle size in the case of dispersion, and/or by the 

use of surfactants. The prevention of the action of microorganisms can be brought about by 

various antibacterial and/or antifungal agents, for example, parabens, chlorobutanol, phenol, 

sorbic acid, thimerosal, and the like. In various embodiments, the preparation will include an 

isotonic agent(s), for example, sugar(s) or sodium chloride. Prolonged absorption of the injectable 

compositions can be accomplished by including in the compositions of agents that delay 

absorption, for example, aluminum monostearate and gelatin. Injectable compositions can be 

suitably buffered, if necessary, and the liquid diluent first rendered isotonic with sufficient saline 

or glucose.  

[0104] Dispersions may also be prepared in glycerol, liquid polyethylene glycols, and mixtures 

thereof and in oils. As indicated, under ordinary conditions of storage and use, these preparations 

can contain a preservative to prevent the growth of microorganisms.  

[0105] Sterile compositions can be prepared by incorporating the physiologically active 

component in an appropriate amount of a solvent with other optional ingredients (e.g., as 

enumerated above), followed by filtered sterilization. Generally, dispersions are prepared by 

incorporating the various sterilized physiologically active components into a sterile vehicle that 

contains the basic dispersion medium and the required other ingredients (e.g., from those 
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enumerated above). In the case of sterile powders for the preparation of sterile injectable 

solutions, preferred methods of preparation can be vacuum-drying and freeze-drying techniques 

which yield a powder of the physiologically active components plus any additional desired 

ingredient from a previously sterile-filtered solution thereof.  

[0106] Oral compositions may be in liquid form, for example, as solutions, syrups or suspensions, 

or may be presented as a drug product for reconstitution with water or other suitable vehicle 

before use. Such liquid preparations may be prepared by conventional means with 

pharmaceutically acceptable additives such as suspending agents (e.g., sorbitol syrup, cellulose 

derivatives or hydrogenated edible fats); emulsifying agents (e.g., lecithin or acacia); non

aqueous vehicles (e.g., almond oil, oily esters, or fractionated vegetable oils); and preservatives 

(e.g., methyl or propyl-p-hydroxybenzoates or sorbic acid). The compositions may take the form 

of, for example, tablets or capsules prepared by conventional means with pharmaceutically 

acceptable excipients such as binding agents (e.g., pregelatinized maize starch, polyvinyl 

pyrrolidone or hydroxypropyl methylcellulose); fillers (e.g., lactose, microcrystalline cellulose or 

calcium hydrogen phosphate); lubricants (e.g., magnesium stearate, talc or silica); disintegrants 

(e.g., potato starch or sodium starch glycolate); or wetting agents (e.g., sodium lauryl sulphate).  

Tablets may be coated by methods well-known in the art.  

[0107] Inhalable compositions can be delivered in the form of an aerosol spray presentation from 

pressurized packs or a nebulizer, with the use of a suitable propellant, e.g., 

dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 

other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 

providing a valve to deliver a metered amount. Capsules and cartridges of, e.g., gelatin for use in 

an inhaler or insufflator may be formulated containing a powder mix of the compound and a 

suitable powder base such as lactose or starch.  

[0108] Compositions can also include microchip devices (U.S. Pat. No. 5,797,898), ophthalmic 

formulations (Bourlais et al., Prog Retin Eye Res, 17(1):33-58, 1998), transdermal matrices (U.S.  

Pat. No. 5,770,219 and U.S. Pat. No. 5,783,208) and feedback-controlled delivery (U.S. Pat. No.  

5,697,899).  

[0109] Supplementary active ingredients can also be incorporated into the compositions.  

[0110] Typically, compositions can include at least 0.1% of the physiologically active components 

or more, although the percentage of the physiologically active components may, of course, be 

varied and may conveniently be between 1 or 2% and 70% or 80% or more or 0.5-99% of the 

weight or volume of the total composition. Naturally, the amount of physiologically active 

components in each physiologically-useful composition may be prepared in such a way that a 
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suitable dosage will be obtained in any given unit dose of the compound. Factors such as 

solubility, bioavailability, biological half-life, route of administration, product shelf life, as well as 

other pharmacological considerations will be contemplated by one skilled in the art of preparing 

such pharmaceutical formulations, and as such, a variety of compositions and dosages may be 

desirable.  

[0111] In particular embodiments, for administration to humans, compositions should meet 

sterility, pyrogenicity, and the general safety and purity standards as required by United States 

Food and Drug Administration (FDA) or other applicable regulatory agencies in other countries.  

[0112] (iii) Cell Lines Including Artificial Expression Constructs. The present disclosure includes 

cells including an artificial expression construct described herein. A cell that has been transformed 

with an artificial expression construct can be used for many purposes, including in 

neuroanatomical studies, assessments of functioning and/or non-functioning proteins, and drug 

screens that assess the regulatory properties of enhancers.  

[0113] A variety of host cell lines can be used, but in particular embodiments, the cell is a 

mammalian cell. In particular embodiments, the artificial express construct includes an enhancer 

and/or a vector sequence of eHGT_023h v1, eHGT_023m, 3xCore-eHGT_023h v3, eHGT_082h, 

eHGT_087h, eHGT_128h, eHGT_181h, eHGT_260h, eHGT_023h v2, eHGT_356h, 

eHGT_359h, eHGT_375m, eHGT_387m, eHGT_395h, 3x(CoreB)eHGT_121h, eHGT_453m, 

eHGT_470m, eHGT_479m, eHGT_494m, eHGT_467m, eHGT_483m, eHGT_606h, 

eHGT_738m, eHGT_796h, eHGT_710m, eHGT_588m, eHGT_007m, eHGT_703m, 

eHGT_589m, eHGT_086h, eHGT_963m, 3xcore3_eHGT_453m, 3xcore2_eHGT_387m, 

eHGT_534h, 3xcore2_eHGT_475m, eHGT_830h, eHGT_540h, 3xcore2_eHGT_351h, 

eHGT_882m, eHGT_1137m, eHGT_381h, MGT_E118, MGT_E122, MGT_E146, MGT_E16, 

3xcore_MGT_E116, MGT_E150, eHGT_1032h, eHGT_1027h, and/or eHGT_1027m and/or 

CN1259, CN1280, CN1521, CN1528, CN1533, CN1621, CN1674, CN1778, CN1932, CN2043, 

CN2045, CN2085, CN2102, CN2157, CN2216, CN2251, CN2257, CN2258, CN2267, CN2316, 

CN2339, CN2431, CN2436, CN2643, CN2663, CN2717, CN2838, CN1415, CN2710, CN2839, 

CN2674, CN3301, CN3019, CN3569, CN2374, CN3584, CN3003, CN2379, CN3566, CN3453, 

HCT1, CN2146, AiP1347, AiP1351, AiP1375, AiP1307, AiP1530, AiP1379, CN3916, CN3869, 

and/or CN3870 and the cell line is a human, primate, or murine cell. Cell lines which can be 

utilized for transgenesis in the present disclosure also include primary cell lines derived from living 

tissue such as rat or mouse brains and organotypic cell cultures, including brain slices from 

animals such as rats, mice, non-human primates, or human neurosurgical tissue. The PC12 cell 

line (available from the American Type Culture Collection, ATCC, Manassas, VA) has been shown 
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to express a number of neuronal marker proteins in response to Neuronal Growth Factor (NGF).  

The PC12 cell line is considered to be a neuronal cell line and is applicable for use with this 

disclosure. JAR cells (available from ATCC) are a platelet derived cell-line that express some 

neuronal genes, such as the serotonin transporter gene, and may be used with embodiments 

described herein.  

[0114] WO 91/13150 describes a variety of cell lines, including neuronal cell lines, and methods 

of producing them. Similarly, WO 97/39117 describes a neuronal cell line and methods of 

producing such cell lines. The neuronal cell lines disclosed in these patent applications are 

applicable for use in the present disclosure.  

[0115] In particular embodiments, "neuronal" describes something that is of, related to, or 

includes, neuronal cells. Neuronal cells are defined by the presence of an axon and dendrites.  

The term "neuronal-specific" refers to something that is found, or an activity that occurs, in 

neuronal cells or cells derived from neuronal cells, but is not found in or occur in, or is not found 

substantially in or occur substantially in, non-neuronal cells or cells not derived from neuronal 

cells, for example glial cells such as astrocytes or oligodendrocytes.  

[0116] In particular embodiments, non-neuronal cell lines may be used, including mouse 

embryonic stem cells. Cultured mouse embryonic stem cells can be used to analyze expression 

of genetic constructs using transient transfection with plasmid constructs. Mouse embryonic stem 

cells are pluripotent and undifferentiated. These cells can be maintained in this undifferentiated 

state by Leukemia Inhibitory Factor (LIF). Withdrawal of LIF induces differentiation of the 

embryonic stem cells. In culture, the stem cells form a variety of differentiated cell types.  

Differentiation is caused by the expression of tissue specific transcription factors, allowing the 

function of an enhancer sequence to be evaluated. (See for example Fiskerstrand et al., FEBS 

Lett458: 171-174, 1999).  

[0117] Methods to differentiate stem cells into neuronal cells include replacing a stem cell culture 

media with a media including basic fibroblast growth factor (bFGF) heparin, an N2 supplement 

(e.g., transferrin, insulin, progesterone, putrescine, and selenite), laminin and polyornithine. A 

process to produce myelinating oligodendrocytes from stem cells is described in Hu, et al., 2009, 

Nat. Protoc. 4:1614-22. Bibel, etal., 2007, Nat. Protoc. 2:1034-43 describes a protocol to produce 

glutamatergic neurons from stem cells while Chatzi, et al 2009, Exp. Neurol 217:407-16 

describes a procedure to produce GABAergic neurons. This procedure includes exposing stem 

cells to all-trans-RA for three days. After subsequent culture in serum-free neuronal induction 

medium including Neurobasal medium supplemented with B27, bFGF and EGF 95% GABA 

neurons develop 
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[0118] U.S. Publication No. 2012/0329714 describes use of prolactin to increase neural stem cell 

numbers while U.S. Publication No. 201210308530 describes a culture surface with amino groups 

that promotes neuronal differentiation into neurons, astrocytes and oligodendrocytes. Thus, the 

fate of neural stem cells can be controlled by a variety of extracellular factors. Commonly used 

factors include brain derived growth factor (BDNF; Shetty and Turner, 1998, J. Neurobiol. 35:395

425); fibroblast growth factor (bFGF; U.S. Pat. No.5,766,948; FGF-1, FGF-2); Neurotrophin-3 

(NT-3) and Neurotrophin-4 (NT-4); Caldwell, et al., 2001, Nat. Biotechnol. 1;19:475-9); ciliary 

neurotrophic factor (CNTF); BMP-2 (U.S. Pat. Nos. 5,948,428 and 6,001,654); isobutyl 3

methylxanthine; leukemia inhibitory growth factor (LIF; U.S. Patent No. 6,103,530); somatostatin; 

amphiregulin; neurotrophins (e.g., cyclic adenosine monophosphate; epidermal growth factor 

(EGF); dexamethasone (glucocorticoid hormone); forskolin; GDNF family receptor ligands; 

potassium; retinoic acid (U.S. Patent No. 6,395,546); tetanus toxin; and transforming growth 

factor-a and TGF-p (U.S. Pat. Nos. 5,851,832 and 5,753,506).  

[0119] In particular embodiments, yeast one-hybrid systems may also be used to identify 

compounds that inhibit specific protein/DNA interactions, such as transcription factors for 

eHGT_023h v1, eHGT_023m, 3xCore-eHGT_023h v3, eHGT_082h, eHGT_087h, eHGT_128h, 

eHGT_181h, eHGT_260h, eHGT_023h v2, eHGT_356h, eHGT_359h, eHGT_375m, 

eHGT_387m, eHGT_395h, 3x(CoreB)eHGT_121h, eHGT_453m, eHGT_470m, eHGT_479m, 

eHGT_494m, eHGT_467m, eHGT_483m, eHGT_606h, eHGT_738m, eHGT_796h, 

eHGT_710m, eHGT_588m, eHGT_007m, eHGT_703m, eHGT_589m, eHGT_086h, 

eHGT_963m, 3xcore3_eHGT_453m, 3xcore2_eHGT_387m, eHGT_534h, 

3xcore2_eHGT_475m, eHGT_830h, eHGT_540h, 3xcore2_eHGT_351h, eHGT_882m, 

eHGT_1137m, eHGT_381h, MGT_E118, MGTE122, MGTE146, MGT_E16, 

3xcoreMGT_E116, MGT_E150, eHGT_1032h, eHGT_1027h, and/or eHGT_1027m.  

[0120] Transgenic animals are described below. Cell lines may also be derived from such 

transgenic animals. For example, primary tissue culture from transgenic mice (e.g., also as 

described below) can provide cell lines with the artificial expression construct already integrated 

into the genome. (for an example see MacKenzie & Quinn, Proc Natl Acad Sci USA 96: 15251

15255,1999).  

[0121] (iv) Transgenic Animals. Another aspect of the disclosure includes transgenic animals, the 

genome of which contains an artificial expression construct including eHGT_023h v1, 

eHGT_023m, 3xCore-eHGT_023h v3, eHGT_082h, eHGT_087h, eHGT_128h, eHGT_181h, 

eHGT_260h, eHGT_023h v2, eHGT_356h, eHGT_359h, eHGT_375m, eHGT_387m, 

eHGT_395h, 3x(CoreB)eHGT_121h, eHGT_453m, eHGT_470m, eHGT_479m, eHGT_494m, 

38



WO 2023/060112 PCT/US2022/077586 

eHGT_467m, eHGT_483m, eHGT_606h, eHGT_738m, eHGT_796h, eHGT_710m, 

eHGT_588m, eHGT_007m, eHGT_703m, eHGT_589m, eHGT_086h, eHGT_963m, 

3xcore3_eHGT_453m, 3xcore2_eHGT_387m, eHGT_534h, 3xcore2_eHGT_475m, 

eHGT_830h, eHGT_540h, 3xcore2_eHGT_351h, eHGT_882m, eHGT_1137m, eHGT_381h, 

MGT_E118, MGT_E122, MGT_E146, MGT_E16, 3xcoreMGTE116, MGT_E150, 

eHGT_1032h, eHGT_1027h, and/or eHGT_1027moperatively linked to a heterologous coding 

sequence. In particular embodiments, the genome of a transgenic animal includes CN1259, 

CN1280, CN1521, CN1528, CN1533, CN1621, CN1674, CN1778, CN1932, CN2043, CN2045, 

CN2085, CN2102, CN2157, CN2216, CN2251, CN2257, CN2258, CN2267, CN2316, CN2339, 

CN2431, CN2436, CN2643, CN2663, CN2717, CN2838, CN1415, CN2710, CN2839, CN2674, 

CN3301, CN3019, CN3569, CN2374, CN3584, CN3003, CN2379, CN3566, CN3453, HCT1, 

CN2146, AiP1347, AiP1351, AiP1375, AiP1307, AiP1530, AiP1379, CN3916, CN3869, and/or 

CN3870. In particular embodiments, when a non-integrating vector is utilized, a transgenic animal 

includes an artificial expression construct including eHGT_023h v1, eHGT_023m, 3xCore

eHGT_023h v3, eHGT_082h, eHGT_087h, eHGT_128h, eHGT_181h, eHGT_260h, eHGT_023h 

v2, eHGT_356h, eHGT_359h, eHGT_375m, eHGT_387m, eHGT_395h, 3x(CoreB)eHGT_121h, 

eHGT_453m, eHGT_470m, eHGT_479m, eHGT_494m, eHGT_467m, eHGT_483m, 

eHGT_606h, eHGT_738m, eHGT_796h, eHGT_710m, eHGT_588m, eHGT_007m, 

eHGT_703m, eHGT_589m, eHGT_086h, eHGT_963m, 3xcore3_eHGT_453m, 

3xcore2_eHGT_387m, eHGT_534h, 3xcore2_eHGT_475m, eHGT_830h, eHGT_540h, 

3xcore2_eHGT_351h, eHGT_882m, eHGT_1137m, eHGT_381h, MGTE118, MGTE122, 

MGT_E146, MGT_E16, 3xcoreMGTE116, MGT_E150, eHGT_1032h, eHGT_1027h, and/or 

eHGT_1027m and/or CN1259, CN1280, CN1521, CN1528, CN1533, CN1621, CN1674, 

CN1778, CN1932, CN2043, CN2045, CN2085, CN2102, CN2157, CN2216, CN2251, CN2257, 

CN2258, CN2267, CN2316, CN2339, CN2431, CN2436, CN2643, CN2663, CN2717, CN2838, 

CN1415, CN2710, CN2839, CN2674, CN3301, CN3019, CN3569, CN2374, CN3584, CN3003, 

CN2379, CN3566, CN3453, HCT1, CN2146, AiP1347, AiP1351, AiP1375, AiP1307, AiP1530, 

AiP1379, CN3916, CN3869, and/or CN3870 within one or more of its cells.  

[0122] Detailed methods for producing transgenic animals are described in U.S. Pat. No.  

4,736,866. Transgenic animals may be of any nonhuman species, but preferably include 

nonhuman primates (NHPs), sheep, horses, cattle, pigs, goats, dogs, cats, rabbits, chickens, and 

rodents such as guinea pigs, hamsters, gerbils, rats, mice, and ferrets.  

[0123] In particular embodiments, construction of a transgenic animal results in an organism that 

has an engineered construct present in all cells in the same genomic integration site. Thus, cell 
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lines derived from such transgenic animals will be consistent in as much as the engineered 

construct will be in the same genomic integration site in all cells and hence will suffer the same 

position effect variegation. In contrast, introducing genes into cell lines or primary cell cultures 

can give rise to heterologous expression of the construct. A disadvantage of this approach is that 

the expression of the introduced DNA may be affected by the specific genetic background of the 

host animal.  

[0124] As indicated above in relation to cell lines, the artificial expression constructs of this 

disclosure can be used to genetically modify mouse embryonic stem cells using techniques known 

in the art. Typically, the artificial expression construct is introduced into cultured murine embryonic 

stem cells. Transformed ES cells are then injected into a blastocyst from a host mother and the 

host embryo re-implanted into the mother. This results in a chimeric mouse whose tissues are 

composed of cells derived from both the embryonic stem cells present in the cultured cell line and 

the embryonic stem cells present in the host embryo. Usually the mice from which the cultured 

ES cells used for transgenesis are derived are chosen to have a different coat color from the host 

mouse into whose embryos the transformed cells are to be injected. Chimeric mice will then have 

a variegated coat color. As long as the germ-line tissue is derived, at least in part, from the 

genetically modified cells, then the chimeric mice crossed with an appropriate strain can produce 

offspring that will carry the transgene.  

[0125] In addition to the methods of delivery described above, the following techniques are also 

contemplated as alternative methods of delivering artificial expression constructs to target cells 

or targeted tissues and organs of an animal, and in particular, to cells, organs, or tissues of a 

vertebrate mammal: sonophoresis (e.g., ultrasound, as described in U.S. Pat. No. 5,656,016); 

intraosseous injection (U.S. Pat. No. 5,779,708); microchip devices (U.S. Pat. No. 5,797,898); 

ophthalmic formulations (Bourlais et al., Prog Retin Eye Res, 17(1):33-58, 1998); transdermal 

matrices (U.S. Pat. No. 5,770,219 and U.S. Pat. No. 5,783,208); feedback-controlled delivery 

(U.S. Pat. No. 5,697,899), and any other delivery method available and/or described elsewhere 

in the disclosure.  

[0126] (v) Methods of Use. In particular embodiments, a composition including a physiologically 

active component described herein is administered to a subject to result in a physiological effect.  

[0127] In particular embodiments, the disclosure includes the use of the artificial expression 

constructs described herein to modulate expression of a heterologous gene which is either 

partially or wholly encoded in a location downstream to that enhancer in an engineered sequence.  

Thus, there are provided herein methods of use of the disclosed artificial expression constructs 

in the research, study, and potential development of medicaments for preventing, treating or 
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ameliorating the symptoms of a disease, dysfunction, or disorder.  

[0128] Particular embodiments include methods of administering to a subject an artificial 

expression construct that includes eHGT_023h v1, eHGT_023m, 3xCore-eHGT_023h v3, 

eHGT_082h, eHGT_087h, eHGT_128h, eHGT_181h, eHGT_260h, eHGT_023h v2, 

eHGT_356h, eHGT_359h, eHGT_375m, eHGT_387m, eHGT_395h, 3x(CoreB)eHGT_121h, 

eHGT_453m, eHGT_470m, eHGT_479m, eHGT_494m, eHGT_467m, eHGT_483m, 

eHGT_606h, eHGT_738m, eHGT_796h, eHGT_710m, eHGT_588m, eHGT_007m, 

eHGT_703m, eHGT_589m, eHGT_086h, eHGT_963m, 3xcore3_eHGT_453m, 

3xcore2_eHGT_387m, eHGT_534h, 3xcore2_eHGT_475m, eHGT_830h, eHGT_540h, 

3xcore2_eHGT_351h, eHGT_882m, eHGT_1137m, eHGT_381h, MGTE118, MGTE122, 

MGTE146, MGTE16, 3xcoreMGTE116, MGTE150, eHGT_1032h, eHGT_1027h, and/or 

eHGT_1027m and/or CN1259, CN1280, CN1521, CN1528, CN1533, CN1621, CN1674, 

CN1778, CN1932, CN2043, CN2045, CN2085, CN2102, CN2157, CN2216, CN2251, CN2257, 

CN2258, CN2267, CN2316, CN2339, CN2431, CN2436, CN2643, CN2663, CN2717, CN2838, 

CN1415, CN2710, CN2839, CN2674, CN3301, CN3019, CN3569, CN2374, CN3584, CN3003, 

CN2379, CN3566, CN3453, HCT1, CN2146, AiP1347, AiP1351, AiP1375, AiP1307, AiP1530, 

AiP1379, CN3916, CN3869, and/or CN3870 as described herein to drive expression of a gene in 

a targeted cell type. The subject can be an isolated cell, a network of cells, a tissue slice, an 

experimental animal, a veterinary animal, or a human.  

[0129] As is well known in the medical arts, dosages for any one subject depends upon many 

factors, including the subject's size, surface area, age, the particular compound to be 

administered, sex, time and route of administration, general health, and other drugs being 

administered concurrently. Dosages for the compounds of the disclosure will vary, but, in 

particular embodiments, a dose could be from 105 to 10100 copies of an artificial expression 

construct of the disclosure. In particular embodiments, a patient receiving intravenous, 

intraparenchymal, intraspinal, retro-orbital, or intrathecal administration can be infused with from 

106 to 1022 copies of the artificial expression construct.  

[0130] An "effective amount" is the amount of a composition necessary to result in a desired 

physiological change in the subject. Effective amounts are often administered for research 

purposes. Effective amounts disclosed herein can cause a statistically-significant effect in an 

animal model, human study, in vivo, or in vitro assay.  

[0131] The amount of expression constructs and time of administration of such compositions will 

be within the purview of the skilled artisan having benefit of the present teachings. It is likely, 

however, that the administration of effective amounts of the disclosed compositions may be 
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achieved by a single administration, such as for example, a single injection of sufficient numbers 

of infectious particles to provide an effect in the subject. Alternatively, in some circumstances, it 

may be desirable to provide multiple, or successive administrations of the artificial expression 

construct compositions or other genetic constructs, either over a relatively short, or a relatively 

prolonged period of time, as may be determined by the individual overseeing the administration 

of such compositions. For example, the number of infectious particles administered to a mammal 

may be 107, 108, 109, 1010, 1011, 1012, 1013, or even higher, infectious particles/ml given either as 

a single dose or divided into two or more administrations as may be required to achieve an 

intended effect. In fact, in certain embodiments, it may be desirable to administer two or more 

different expression constructs in combination to achieve a desired effect.  

[0132] In certain circumstances it will be desirable to deliver the artificial expression construct in 

suitably formulated compositions disclosed herein either by pipette, retro-orbital injection, 

subcutaneously, intraocularly, intravitreally, parenterally, subcutaneously, intravenously, 

intraparenchymally, intracerebro-ventricularly, intramuscularly, intrathecally, intraspinally, 

intraperitoneally, by oral or nasal inhalation, or by direct application or injection to one or more 

cells, tissues, or organs. The methods of administration may also include those modalities as 

described in U.S. Pat. No. 5,543,158; U.S. Pat. No. 5,641,515 and U.S. Pat. No. 5,399,363.  

[0133] (vi) Kits and Commercial Packages. Kits and commercial packages contain an artificial 

expression construct described herein. The artificial expression construct can be isolated. In 

particular embodiments, the components of an expression product can be isolated from each 

other. In particular embodiments, the expression product can be within a vector, within a viral 

vector, within a cell, within a tissue slice or sample, and/or within a transgenic animal. Such kits 

may further include one or more reagents, restriction enzymes, peptides, therapeutics, 

pharmaceutical compounds, or means for delivery of the compositions such as syringes, 

injectables, and the like.  

[0134] Embodiments of a kit or commercial package will also contain instructions regarding use 

of the included components, for example, in basic research, electrophysiological research, 

neuroanatomical research, and/or the research and/or treatment of a disorder, disease or 

condition.  

[0135] The Exemplary Embodiments below are included to demonstrate particular embodiments 

of the disclosure. Those of ordinary skill in the art should recognize in light of the present 

disclosure that many changes can be made to the specific embodiments disclosed herein and still 

obtain a like or similar result without departing from the spirit and scope of the disclosure.  

[0136] (vii) Exemplary Embodiments.  
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1. A concatenated core of an eHGT_023h v3, eHGT_121h, eHGT_453m, eHGT_387m, 

eHGT_475m, eHGT_351h, and/or MGTE116 enhancer.  

2. The concatenated core of embodiment 2, wherein the concatenated core includes the 

sequence as set forth in SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 103, SEQ ID NO: 105, 

SEQ ID NO: 108, SEQ ID NO: 112, and/or SEQ ID NO: 121 or a sequence having at least 90% 

sequence identity to the sequence as set forth in SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 

103, SEQ ID NO: 105, SEQ ID NO: 108, SEQ ID NO: 112, and/or SEQ ID NO: 121.  

3. The concatenated core of embodiments 2, wherein the concatenated core includes 2, 3, 4, 5, 

6, 7, 8, 9, or 10 copies of the core of eHGT_023h v3, eHGT_121h, eHGT_453m, eHGT_387m, 

eHGT_475m, eHGT_351h, and/or MGTE116.  

4. The concatenated core of any of embodiments 2-3, including 2, 3, 4, 5, 6, 7, 8, 9, or 10 copies 

of the sequence as set forth in SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 103, SEQ ID NO: 

105, SEQ ID NO: 108, SEQ ID NO: 112, and/or SEQ ID NO: 121 or a sequence having at least 

90% sequence identity to the sequence as set forth in SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID 

NO: 103, SEQ ID NO: 105, SEQ ID NO: 108, SEQ ID NO: 112, and/or SEQ ID NO: 121.  

5. The concatenated core of any of embodiments 2-4, having 2, 3, 4, 5, 6, 7, 8, 9, or 10 copies 

of the sequence as set forth in SEQ ID NO: 25.  

6. The concatenated core of any of embodiments 2-5, having 2, 3, 4, 5, 6, 7, 8, 9, or 10 copies 

of the sequence as set forth in SEQ ID NO: 27.  

7. The concatenated core of any of embodiments 2-6, having 2, 3, 4, 5, 6, 7, 8, 9, or 10 copies 

of the sequence as set forth in SEQ ID NO: 103.  

8. The concatenated core of any of embodiments 2-7, having 2, 3, 4, 5, 6, 7, 8, 9, or 10 copies 

of the sequence as set forth in SEQ ID NO: 105.  

9. The concatenated core of any of embodiments 2-8, having 2, 3, 4, 5, 6, 7, 8, 9, or 10 copies 

of the sequence as set forth in SEQ ID NO: 108.  

10. The concatenated core of any of embodiments 2-9, having 2, 3, 4, 5, 6, 7, 8, 9, or 10 copies 

of the sequence as set forth in SEQ ID NO: 112.  

11. The concatenated core of any of embodiments 2-10, having 2, 3, 4, 5, 6, 7, 8, 9, or 10 copies 

of the sequence as set forth in SEQ ID NO: 121.  

12. The concatenated core of embodiment 5, having 3 copies of the sequence as set forth in SEQ 

ID NO: 25.  

13. The concatenated core of embodiment 6, having 3 copies of the sequence as set forth in SEQ 

ID NO: 27.  

14. The concatenated core of embodiment 7, having 3 copies of the sequence as set forth in SEQ 
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ID NO: 103.  

15. The concatenated core of embodiment 8, having 3 copies of the sequence as set forth in SEQ 

ID NO: 105.  

16. The concatenated core of embodiment 9, having 3 copies of the sequence as set forth in SEQ 

ID NO: 108.  

17. The concatenated core of embodiment 10, having 3 copies of the sequence as set forth in 

SEQ ID NO: 112.  

18. The concatenated core of embodiment 11, having 3 copies of the sequence as set forth in 

SEQ ID NO: 121.  

19. The concatenated core of embodiment 12, wherein the concatenated core has the sequence 

as set forth in SEQ ID NO: 26.  

20. The concatenated core of embodiment 13, wherein the concatenated core has the sequence 

as set forth in SEQ ID NO: 28.  

21. The concatenated core of embodiment 14, wherein the concatenated core has the sequence 

as set forth in SEQ ID NO: 104.  

22. The concatenated core of embodiment 15, wherein the concatenated core has the sequence 

as set forth in SEQ ID NO: 106.  

23. The concatenated core of embodiment 16, wherein the concatenated core has the sequence 

as set forth in SEQ ID NO: 109.  

24. The concatenated core of embodiment 17, wherein the concatenated core has the sequence 

as set forth in SEQ ID NO: 113.  

25. The concatenated core of embodiment 18, wherein the concatenated core has the sequence 

as set forth in SEQ ID NO: 122.  

26. An artificial expression construct including (i) an enhancer selected from eHGT_023h v1, 

eHGT_023m, 3xCore-eHGT_023h v3, eHGT_082h, eHGT_087h, eHGT_128h, eHGT_181h, 

eHGT_260h, eHGT_023h v2, eHGT_356h, eHGT_359h, eHGT_375m, eHGT_387m, 

eHGT_395h, 3x(CoreB)eHGT_121h, eHGT_453m, eHGT_470m, eHGT_479m, eHGT_494m, 

eHGT_467m, eHGT_483m, eHGT_606h, eHGT_738m, eHGT_796h, eHGT_710m, 

eHGT_588m, eHGT_007m, eHGT_703m, eHGT_589m, eHGT_086h, eHGT_963m, 

3xcore3_eHGT_453m, 3xcore2_eHGT_387m, eHGT_534h, 3xcore2_eHGT_475m, 

eHGT_830h, eHGT_540h, 3xcore2_eHGT_351h, eHGT_882m, eHGT_1137m, eHGT_381h, 

MGTE118, MGTE122, MGTE146, MGTE16, 3xcoreMGTE116, MGTE150, 

eHGT_1032h, eHGT_1027h, and/or eHGT_1027m (ii) a promoter; and (iii) a heterologous coding 

sequence.  
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27. The artificial expression construct of embodiment 26, wherein the heterologous coding 

sequence encodes an effector element or an expressible element.  

28. The artificial expression construct of embodiment 27, wherein the effector element includes a 

reporter protein or a functional molecule.  

29. The artificial expression construct of embodiment 28, wherein the reporter protein includes a 

fluorescent protein.  

30. The artificial expression construct of embodiment 28, wherein the functional molecule includes 

a functional ion transporter, enzyme, transcription factor, receptor, membrane protein, cellular 

trafficking protein, signaling molecule, neurotransmitter, calcium reporter, channelrhodopsin, 

CRISPR/Cas molecule, editase, guide RNA molecule, microRNA, homologous recombination 

donor cassette, or a designer receptor exclusively activated by designer drug (DREADD).  

31. The artificial expression construct of embodiment 27, wherein the expressible element 

includes a non-functional molecule.  

32. The artificial expression construct of embodiment 31, wherein the non-functional molecule 

includes a non-functional ion transporter, enzyme, transcription factor, receptor, membrane 

protein, cellular trafficking protein, signaling molecule, neurotransmitter, calcium reporter, 

channelrhodopsin, CRISPR/Cas molecule, editase, guide RNA molecule, microRNA, 

homologous recombination donor cassette, or DREADD.  

33. The artificial expression construct of any of embodiments 26-32, wherein the artificial 

expression construct is associated with a capsid that crosses the blood brain barrier.  

34. The artificial expression construct of embodiment 33, wherein the capsid includes PHP.eB, 

AAV-BR1, AAV-PHP.S, AAV-PHP.B, or AAV-PPS.  

35. The artificial expression construct of any of embodiments 26-34, wherein the artificial 

expression construct includes or encodes a skipping element.  

36. The artificial expression construct of embodiment 35, wherein the skipping element includes 

a 2A peptide or an internal ribosome entry site (IRES).  

37. The artificial expression construct of embodiment 36, wherein the 2A peptide includes T2A, 

P2A,E2A,orF2A.  

38. The artificial expression construct of any of embodiments 26-37, wherein the artificial 

expression construct includes or encodes a set of features selected from: eHGT_023h v1, 

eHGT_023m, 3xCore-eHGT_023h v3, eHGT_082h, eHGT_087h, eHGT_128h, eHGT_181h, 

eHGT_260h, eHGT_023h v2, eHGT_356h, eHGT_359h, eHGT_375m, eHGT_387m, 

eHGT_395h, 3x(CoreB)eHGT_121h, eHGT_453m, eHGT_470m, eHGT_479m, eHGT_494m, 

eHGT_467m, eHGT_483m, eHGT_606h, eHGT_738m, eHGT_796h, eHGT_710m, 
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eHGT_588m, eHGT_007m, eHGT_703m, eHGT_589m, eHGT_086h, eHGT_963m, 

3xcore3_eHGT_453m, 3xcore2_eHGT_387m, eHGT_534h, 3xcore2_eHGT_475m, 

eHGT_830h, eHGT_540h, 3xcore2_eHGT_351h, eHGT_882m, eHGT_1137m, eHGT_381h, 

MGTE118, MGTE122, MGTE146, MGTE16, 3xcoreMGTE116, MGTE150, 

eHGT_1032h, eHGT_1027h, eHGT_1027m, AAV, scAAV, rAAV, pAAV, minBglobin, CMV, 

minCMV, minCMV*, minRho, minRho*, fluorescent protein, 10aa, H2B, H2Bmod, H2B*, hsA2, 

Cre, iCre, dgCre, FlpO, tTA2, SP10, tag cassette nuclear localization protein, self-cleaving 

peptides, WPRE, WPRE3, hGHpA, and/or BGHpA.  

39. The artificial expression construct of any of embodiments 26-38, wherein the artificial 

expression construct includes or encodes a set of features selected from: 

eHGT_023h vl-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_023m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

hsA2-3xCore-eHGT_023h v3-minRho-[heterologous coding sequence]-WPRE3-BGHpA; 

hsA2-eHGT_082h-minRho-[heterologous coding sequence]-WPRE3-BGHpA; 

hsA2-eHGT_087h-minRho-[heterologous coding sequence]-WPRE3-BGHpA; 

hsA2-eHGT_128h-minRho-[heterologous coding sequence]-WPRE3-BGHpA; 

hsA2-eHGT_181h-minRho-[heterologous coding sequence]-WPRE3-BGHpA; 

hsA2-eHGT_260h-minRho-[heterologous coding sequence]-WPRE3-BGHpA; 

hsA2-eHGT_023h v2-minRho-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_356h-minRho*-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_359h-minRho*-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_375m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_387m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_395h-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

3x(coreB)eHGT121h-minCMV*-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_453m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_470m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_479m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_494m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_467m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_023h v1-minRho*-[heterologous coding sequence]-1Oaa-H2Bmod-WPRE3-BGHpA; 
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eHGT_023h v1-minRho*-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_483m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_606h-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_738m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_796h-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_710m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_588m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_007m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_703m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_589m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_086h-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_963m-minBG-[heterologous coding sequence]-P2A-3XFLAG-1Oaa-H2B-WPRE3
BGHpA; 

eHGT_963m-minBG-[heterologous coding sequence]-WPRE3-BGHpA; 

3xcore3_eHGT_453m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

3xcore2_eHGT_387m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_534h-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

3xcore2_eHGT_475m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_830h-minBglobin-[heterologous coding sequence]-P2A-3XFLAG-1Oaa-H2B-WPRE3
BGHpA; 

eHGT_830h-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_540h-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

3xcore2_eHGT_351h-minRho*-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_882m-minBglobin-[heterologous coding sequence]-P2A-3XFLAG-1Oaa-H2B-WPRE3
BGHpA; 

eHGT_882m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_1137m-minBglobin-[heterologous coding sequence]-WPRE3-bGHpA; 

eHGT_381h-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

MGT_El18-minBglobin-[heterologous coding sequence]-WPRE3-bGHpA; 

MGT_El22-minBglobin-[heterologous coding sequence]-WPRE3-bGHpA; 

MGT_El46-minBglobin-[heterologous coding sequence]-WPRE3-bGHpA; 
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MGT_El6-minBglobin-[heterologous coding sequence]-WPRE3-bGHpA; 

3xCore_MGT_E116-minBglobin-[heterologous coding sequence]-WPRE3-bGHpA; 

MGT_El50-minBglobin-[heterologous coding sequence]-WPRE3-bGHpA; 

eHGT_1032h-minBglobin-[heterologous coding sequence]-P2A-3XFLAG-1Oaa-H2B-WPRE3
BGHpA; 

eHGT_1032h-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_1027h-minBglobin-[heterologous coding sequence]-P2A-3XFLAG-1Oaa-H2B*-WPRE3
BGHpA; 

eHGT_1027h-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_1027m-minBglobin-[heterologous coding sequence]-P2A-3XFLAG-1aa-H2B*-WPRE3
BGHpA; 

eHGT_1027m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_023h vi-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_023m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

hsA2-3xCore-eHGT_023h v3-[minimal promoter]-[heterologous coding sequence]-[post 
regulatory elements]; 

hsA2-eHGT_082h-[minimal promoter]-[heterologous coding sequence]-[post regulatory 
elements]; 

hsA2-eHGT_087h-[minimal promoter]-[heterologous coding sequence]-[post regulatory 
elements]; 

hsA2-eHGT_128h-[minimal promoter]-[heterologous coding sequence]-[post regulatory 
elements]; 

hsA2-eHGT_181h-[minimal promoter]-[heterologous coding sequence]-[post regulatory 
elements]; 

hsA2-eHGT_260h-[minimal promoter]-[heterologous coding sequence]-[post regulatory 
elements]; 

hsA2-eHGT_023h v2-[minimal promoter]-[heterologous coding sequence]-[post regulatory 
elements]; 

eHGT_356h-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_359h-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_375m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_387m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_395h-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 
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3x(coreB)eHGT121h-[minimal promoter]-[heterologous coding sequence]-[post regulatory 
elements]; 

eHGT_453m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_470m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_479m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_494m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_467m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_023h vl-[minimal promoter]-[heterologous coding sequence]-1Oaa-H2Bmod-[post 
regulatory elements]; 

eHGT_483m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_606h-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_738m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_796h-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_710m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_588m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_007m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_703m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_589m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_086h-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_963m-minBG-[heterologous coding sequence]-P2A-3XFLAG-1Oaa-H2B-[post regulatory 
elements]; 

eHGT_963m-minBG-[heterologous coding sequence]-[post regulatory elements]; 

3xcore3_eHGT_453m-[minimal promoter]-[heterologous coding sequence]-[post regulatory 
elements]; 

3xcore2_eHGT_387m-[minimal promoter]-[heterologous coding sequence]-[post regulatory 
elements]; 

eHGT_534h-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

3xcore2_eHGT_475m-[minimal promoter]-[heterologous coding sequence]-[post regulatory 
elements]; 

eHGT_830h-[minimal promoter]-[heterologous coding sequence]-P2A-3XFLAG-1Oaa-H2B-[post 
regulatory elements]; 

eHGT_830h-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 
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eHGT_540h-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

3xcore2_eHGT_351h-[minimal promoter]-[heterologous coding sequence]-[post regulatory 
elements]; 

eHGT_882m-[minimal promoter]-[heterologous coding sequence]-P2A-3XFLAG-10aa-H2B-[post 
regulatory elements]; 

eHGT_882m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_1137m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_381h-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

MGT_E118-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

MGT_E122-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

MGT_E146-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

MGT_E16-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

3xCore_MGT_E116-[minimal promoter]-[heterologous coding sequence]-[post regulatory 
elements]; 

MGT_El50-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_1032h-[minimal promoter]-[heterologous coding sequence]-P2A-3XFLAG-1Oaa-H2B
[post regulatory elements]; 

eHGT_1032h-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_1027h-[minimal promoter]-[heterologous coding sequence]-P2A-3XFLAG-1Oaa-H2B*
[post regulatory elements]; 

eHGT_1027h-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_1027m-[minimal promoter]-[heterologous coding sequence]-P2A-3XFLAG-1Oaa-H2B*
[post regulatory elements]; or 

eHGT_1027m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements].  

40. A vector including an artificial expression construct of any of embodiments 26-39.  

41. The vector of embodiment 40, wherein the vector includes a viral vector.  

42. The vector of embodiment 41, wherein the viral vector includes a recombinant adeno

associated viral (AAV) vector.  

43. An adeno-associated viral (AAV) vector including at least one heterologous coding sequence, 

wherein the heterologous coding sequence is under the transcriptional control of a promoter and 

an enhancer selected from eHGT_023h v1, eHGT_023m, 3xCore-eHGT_023h v3, eHGT_082h, 

eHGT_087h, eHGT_128h, eHGT_181h, eHGT_260h, eHGT_023h v2, eHGT_356h, 

eHGT_359h, eHGT_375m, eHGT_387m, eHGT_395h, 3x(CoreB)eHGT_121h, eHGT_453m, 
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eHGT_470m, eHGT_479m, eHGT_494m, eHGT_467m, eHGT_483m, eHGT_606h, 

eHGT_738m, eHGT_796h, eHGT_710m, eHGT_588m, eHGT_007m, eHGT_703m, 

eHGT_589m, eHGT_086h, eHGT_963m, 3xcore3_eHGT_453m, 3xcore2_eHGT_387m, 

eHGT_534h, 3xcore2_eHGT_475m, eHGT_830h, eHGT_540h, 3xcore2_eHGT_351h, 

eHGT_882m, eHGT_1137m, eHGT_381h, MGTE118, MGTE122, MGTE146, MGTE16, 

3xcore_MGT_E116, MGT_E150, eHGT_1032h, eHGT_1027h, and eHGT_1027m.  

44. The AAV vector of embodiment 43, wherein the heterologous coding sequence encodes an 

effector element or an expressible element.  

45. The AAV vector of embodiment 44, wherein the effector element includes a reporter protein 

or a functional molecule.  

46. The AAV vector of embodiment 45, wherein the reporter protein includes a fluorescent protein.  

47. The AAV vector of embodiment 45, wherein the functional molecule includes a functional ion 

transporter, enzyme, transcription factor, receptor, membrane protein, cellular trafficking protein, 

signaling molecule, neurotransmitter, calcium reporter, channelrhodopsin, CRISPR/Cas 

molecule, editase, guide RNA molecule, microRNA, homologous recombination donor cassette, 

or DREADD.  

48. The AAV vector of embodiment 44, wherein the expressible element includes a non-functional 

molecule.  

49. The AAV vector of embodiment 48, wherein the non-functional molecule includes a non

functional ion transporter, enzyme, transcription factor, receptor, membrane protein, cellular 

trafficking protein, signaling molecule, neurotransmitter, calcium reporter, channelrhodopsin, 

CRISPR/Cas molecule, editase, guide RNA molecule, microRNA, homologous recombination 

donor cassette, or DREADD.  

50. A transgenic cell including an artificial expression construct or vector of any of the preceding 

embodiments.  

51. The transgenic cell of embodiment 50, wherein the transgenic cell includes a cerebellar cell, 

GABAergic neuron, glutamatergic neuron, non-neuronal cell, cholinergic interneuron, medium 

spin neuron (MSN), and/or spinal motor neuron.  

52. The transgenic cell of embodiment 51, wherein the cerebellar cell includes a Purkinje cell, 

molecular layer interneuron (MLI) cell, deep cerebellar nucleus (DCN) cell, Bergman glia, granule 

cell, mossy fiber (MF) cell, foliar white matter (WM), and/or oligodendrocyte.  

53. The transgenic cell of embodiments 51 or 52, wherein the GABAergic neuron includes a Pvalb 

neuron, Sst neuron, Lamp5 neuron, Vip neuron, medial ganglionic eminence (MGE) (Sst/Pvalb) 

cell, and/or pan-GABAergic neuron.  
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54. The transgenic cell of embodiment 53, wherein the Pvalb neuron includes a chandelier cell.  

55. The transgenic cell of embodiment 53, wherein the Sst neuron includes an Sst Chodl cell.  

56. The transgenic cell of any of embodiments 51-55, wherein the glutamatergic neuron includes 

a pan-glutamatergic neuron, layer 5 glutamatergic extraencephalic (L5 ET) neuron, L5 near

projecting (NP), L5 intratelencephalic (IT), and/or glutamatergic neuron in the thalamus 

57. The transgenic cell of any of embodiments 51-56, wherein the non-neuronal cell includes an 

astrocyte, oligodendrocyte, pericyte, or specialized smooth-muscle cells (SMCs).  

58. The transgenic cell of any of embodiments 50-57, wherein the transgenic cell is murine, 

human, or non-human primate.  

59. A non-human transgenic animal including an artificial expression construct, vector, or 

transgenic cell of any of the preceding embodiments.  

60. The non-human transgenic animal of embodiment 59, wherein the non-human transgenic 

animal is a mouse or a non-human primate.  

61. An administrable composition including an artificial expression construct, vector, and/or a 

transgenic cell of any of the preceding embodiments.  

62. A kit including an artificial expression construct, vector, a transgenic cell, non-human 

transgenic animal, and/or administrable compositions of any of the preceding embodiments.  

63. A method for expressing a gene within a population of cerebellar cell types and a population 

of secondary cell types in vivo or in vitro, the method including providing the administrable 

composition of embodiment 61 in a sufficient dosage and for a sufficient time to a sample or 

subject including the population of cells thereby expressing the gene within the population of cells.  

64. A method for expressing a heterologous gene within a population of cerebellar cell types and 

a population of secondary cell types in vivo or in vitro, the method including providing an 

administrable composition in a sufficient dosage and for a sufficient time to a sample or subject 

including the population of cells thereby expressing the gene within the population of cells wherein 

the composition includes an artificial expression construct including (i) an enhancer selected from 

eHGT_023h v1, eHGT_023m, 3xCore-eHGT_023h v3, eHGT_082h, eHGT_087h, eHGT_128h, 

eHGT_181h, eHGT_260h, eHGT_023h v2, eHGT_356h, eHGT_359h, eHGT_375m, 

eHGT_387m, eHGT_395h, 3x(CoreB)eHGT_121h, eHGT_453m, eHGT_470m, eHGT_479m, 

eHGT_494m, eHGT_467m, eHGT_483m, eHGT_606h, eHGT_738m, eHGT_796h, 

eHGT_710m, eHGT_588m, eHGT_007m, eHGT_703m, eHGT_589m, eHGT_086h, 

eHGT_963m, 3xcore3_eHGT_453m, 3xcore2_eHGT_387m, eHGT_534h, 

3xcore2_eHGT_475m, eHGT_830h, eHGT_540h, 3xcore2_eHGT_351h, eHGT_882m, 

eHGT_1137m, eHGT_381h, MGT_E118, MGT_E122, MGT_E146, MGT_E16, 
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3xcoreMGTE116, MGTE150, eHGT_1032h, eHGT_1027h, and/or eHGT_1027m; (ii) a 

promoter; and (iii) a heterologous coding sequence.  

65. The method of embodiment 64, wherein the artificial expression construct is associated with 

a capsid that crosses the blood brain barrier.  

66. The method of embodiment 65, wherein the capsid includes PHP.eB, AAV-BR1, AAV-PHP.S, 

AAV-PHP.B, or AAV-PPS.  

67. The method of any of embodiments 64-66, wherein the artificial expression construct includes 

or encodes a skipping element.  

68. The method of embodiment 67, wherein the skipping element includes a 2A peptide and/or 

an internal ribosome entry site (IRES).  

69. The method of embodiment 68, wherein the 2A peptide includes T2A, P2A, E2A, or F2A.  

70. The method of any of embodiments 64-69, wherein the artificial expression construct includes 

or encodes a set of features selected from: eHGT_023h v1, eHGT_023m, 3xCore-eHGT_023h 

v3, eHGT_082h, eHGT_087h, eHGT_128h, eHGT_181h, eHGT_260h, eHGT_023h v2, 

eHGT_356h, eHGT_359h, eHGT_375m, eHGT_387m, eHGT_395h, 3x(CoreB)eHGT_121h, 

eHGT_453m, eHGT_470m, eHGT_479m, eHGT_494m, eHGT_467m, eHGT_483m, 

eHGT_606h, eHGT_738m, eHGT_796h, eHGT_710m, eHGT_588m, eHGT_007m, 

eHGT_703m, eHGT_589m, eHGT_086h, eHGT_963m, 3xcore3_eHGT_453m, 

3xcore2_eHGT_387m, eHGT_534h, 3xcore2_eHGT_475m, eHGT_830h, eHGT_540h, 

3xcore2_eHGT_351h, eHGT_882m, eHGT_1137m, eHGT_381h, MGTE118, MGTE122, 

MGTE146, MGTE16, 3xcoreMGTE116, MGTE150, eHGT_1032h, eHGT_1027h, 

eHGT_1027m, hsA2, AAV, scAAV, rAAV, minBglobin, CMV, minCMV, minCMV*, minRho, 

minRho*, fluorescent protein (e.g., EGFP, SYFP, GFP), Cre, iCre, dgCre, FlpO, tTA2, SP10 (e.g., 

3xSP10), 10aa, H2B, H2Bmod, H2B*, WPRE, WPRE3, hGHpA and/or BGHpA.  

71. The method of any of embodiments 64-70, wherein the gene encodes an effector element or 

an expressible element 

72. The method of embodiment 71, wherein the effector element includes a reporter protein or a 

functional molecule.  

73. The method of embodiment 72, wherein the reporter protein includes a fluorescent protein.  

74. The method of embodiment 72, wherein the functional molecule includes a functional ion 

transporter, enzyme, transcription factor, receptor, membrane protein, cellular trafficking protein, 

signaling molecule, neurotransmitter, calcium reporter, channelrhodopsin, CRISPR/Cas 

molecule, editase, guide RNA molecule, microRNA, homologous recombination donor cassette, 

or DREADD.  
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75. The method of embodiment 71, wherein the expressible element includes a non-functional 

molecule.  

76. The method of embodiment 75, wherein the non-functional molecule includes a non-functional 

ion transporter, enzyme, transcription factor, receptor, membrane protein, cellular trafficking 

protein, signaling molecule, neurotransmitter, calcium reporter, channelrhodopsin, CRISPR/Cas 

molecule, editase, guide RNA molecule, microRNA, homologous recombination donor cassette, 

or DREADD.  

77. The method of any of embodiments 64-76, wherein the providing includes pipetting.  

78. The method of embodiment 77, wherein the pipetting is to a brain slice.  

79. The method of embodiment 78, wherein the brain slice includes a cerebellar cell and/or a 

secondary cell type.  

80. The method of embodiment 79, wherein the cerebellar cell includes a Purkinje cell, MLI cell, 

DCN cell, Bergman glia, granule cell, MF cell, foliar white matter (WM), and/or oligodendrocyte.  

81. The method of embodiment 79, wherein the secondary cell type includes a GABAergic 

neuron, glutamatergic neuron, non-neuronal cell, cholinergic interneurons, MSN, or spinal motor 

neurons.  

82. The method of embodiment 81, wherein the GABAergic neuron includes a Pvalb neuron, Sst 

neuron, Lamp5 neuron, Vip neuron, MGE (Sst/Pvalb) cell, and/or pan-GABAergic neuron.  

83. The method of embodiment 82, wherein the Pvalb neuron includes a chandelier cell.  

84. The method of embodiment 82, wherein the Sst neuron includes an Sst Chodl cell.  

85. The method of embodiment 81, wherein the glutamatergic neuron includes a pan

glutamatergic neuron, L5 ET neuron, L5 NP, L5 IT, and/or glutamatergic neuron in the thalamus 

86. The method of embodiment 81, wherein the non-neuronal cell includes an astrocyte, 

oligodendrocyte, pericyte, or specialized SMCs.  

87. The method of any of embodiments 79-86, wherein the cerebellar cell includes Purkinje cells 

and the enhancer is eHGT_023h v1, eHGT_023m, 3xCore-eHGT_023h v3, eHGT_087h, 

eHGT_260h, eHGT_023h v2, eHGT_359h, eHGT_479m, eHGT_494m, eHGT_467m, 

eHGT_606h, eHGT_796h, eHGT_588m, eHGT_534h, 3xcore2_eHGT_475m, eHGT_540h, or 

MGT_E150.  

88. The method of any of embodiments 79-87, wherein the cerebellar cell includes MLI cells and 

the enhancer is 3xCore-eHGT_023h v3, eHGT_181h, eHGT_023h v2, 3x(CoreB)eHGT_121h, 

eHGT_479m, eHGT_738m, eHGT_710m, eHGT_588m, eHGT_007m, eHGT_703m, 

eHGT_086h, eHGT_963m, eHGT_830h, MGT_E146, MGT_E16, eHGT_1032h, eHGT_1027h, 

or eHGT_1027m.  
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89. The method embodiment 88, wherein the MLI cells are basket cells and the enhancer is 

eHGT_086h.  

90. The method of any of embodiments 79-89, wherein the cerebellar cell includes DCN cells and 

the enhancer is eHGT_082h, eHGT_128h, eHGT_356h, eHGT_395h, eHGT_453m, 

eHGT_470m, eHGT_589m, eHGT_963m, 3xcore3_eHGT_453m, 3xcore2_eHGT_351h, 

eHGT_882m, eHGT_1137m, MGTE118, or 3xcoreMGT_E116.  

91. The method of any of embodiments 79-90, wherein the cerebellar cell includes Bergman glia 

and the enhancer is eHGT_375m, eHGT_387m, 3xcore2_eHGT_387m, eHGT_381h, or 

MGTE122.  

92. The method of any of embodiments 79-91, wherein the cerebellar cell includes granule and 

MF cells and the enhancer is eHGT_483m.  

93. The method of any of embodiments 79-92, wherein the cerebellar cell includes 

oligodendrocytes, DNC, and/or foliar white matter (WM) and the enhancer is eHGT_395h.  

94. The method of any of embodiments 79-93, wherein the secondary cell type is a Pvalb 

interneuron in the neocortex and the enhancer is eHGT_023h v1, eHGT_023m, 3xCore

eHGT_023h v3, eHGT_082h, eHGT_128h, eHGT_023h v2, eHGT_359h, 3x(CoreB)eHGT_121h, 

eHGT_589m, or eHGT_086h.  

95. The method of any of embodiments 79-94, wherein the secondary cell type is MGE cells in 

the neocortex and the enhancer is eHGT_588m.  

96. The method of any of embodiments 79-95, wherein the secondary cell type is Sst/Chold 

neurons in the neocortex and the enhancer is eHGT_470m or eHGT_467m.  

97. The method of any of embodiments 79-96, wherein the secondary cell type is Vip interneurons 

in the neocortex and the enhancer is eHGT_356h, eHGT_483m, eHGT_007m, or eHGT_494m.  

98. The method of any of embodiments 79-97, wherein the secondary cell type is Sst interneurons 

in the neocortex and the enhancer is eHGT_087h.  

99. The method of any of embodiments 79-98, wherein the secondary cell type is Lamp5 

interneurons in the neocortex and the enhancer is eHGT_181h.  

100. The method of any of embodiments 79-99, wherein the secondary cell type is pan

GABAergic neurons in the neocortex and the enhancer is eHGT_796h.  

101. The method of any of embodiments 79-100, wherein the secondary cell type is L5 ET 

neurons in the neocortex and the enhancer is eHGT_453m.  

102. The method of any of embodiments 79-101, wherein the secondary cell type is L5 NP 

neurons in the neocortex and the enhancer is 3xcoreMGT_E116.  

103. The method of any of embodiments 79-102, wherein the secondary cell type is L5 IT 
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neurons in the neocortex and the enhancer is MGT_E16.  

104. The method of any of embodiments 79-103, wherein the secondary cell type is pan

glutamatergic neurons in the neocortex and the enhancer is eHGT_260h.  

105. The method of any of embodiments 79-104, wherein the secondary cell type is chandelier 

cells in the neocortex and the enhancer is eHGT_479m, eHGT_494m, 3xcore2_eHGT_475m, 

eHGT_710m, or eHGT_703m.  

106. The method of any of embodiments 79-105, wherein the secondary cell type is astrocytes 

in the neocortex and the enhancer is 3xcore2_eHGT_387m, eHGT_381h, MGT_E118, or 

MGT_E122.  

107. The method of any of embodiments 79-106, wherein the secondary cell type is pericytes 

in the neocortex and the enhancer is MGT_E146.  

108. The method of any of embodiments 79-107, wherein the secondary cell type is specialized 

SMCs in the neocortex and the enhancer is MGT_E150.  

109. The method of any of embodiments 79-108, wherein the secondary cell type is cholinergic 

interneurons in the striatum and the enhancer is eHGT_738m.  

110. The method of any of embodiments 79-109, wherein the secondary cell type is MSN of 

the striatum and the enhancer is eHGT_882m.  

111. The method of any of embodiments 79-110, wherein the secondary cell type is pan-MSN 

cells in the striatum and the enhancer is 3xcore2_eHGT_351h.  

112. The method of any of embodiments 79-111, wherein the secondary cell type is 

glutamatergic neurons in the thalamus and the enhancer is eHGT_606h or eHGT_830h.  

113. The method of any of embodiments 79-112, wherein the secondary cell type is astrocytes 

brain wide and the enhancer is eHGT_375m or eHGT_387m.  

114. The method of any of embodiments 79-113, wherein the secondary cell type is 

oligodendrocyte brain wide and the enhancer is eHGT_395h.  

115. The method of any of embodiments 79-114, wherein the secondary cell type is pan

GABAergic neurons brain wide and the enhancer is eHGT_1032h, eHGT_1027h, or 

eHGT_1027m.  

116. The method of any of embodiments 79-115, wherein the secondary cell type is pan

neuronal cells brain wide and the enhancer is eHGT_534h or eHGT_540h.  

117. The method of any of embodiments 79-116, wherein the secondary cell type is spinal 

motor neurons and the enhancer is eHGT_1137m.  

118. The method of any of embodiments 78-117, wherein the brain slice is murine, human, or 

non-human primate.  
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119. The method of any of embodiments 77-118, wherein the providing includes administering 

to a living subject.  

120. The method of embodiment 119, wherein the living subject is a human, non-human 

primate, or a mouse.  

121. The method of embodiments 119 or 120, wherein the administering to a living subject is 

through injection.  

122. The method of embodiment 121, wherein the injection includes intravenous injection, 

intraparenchymal injection into brain tissue, intracerebroventricular (ICV) injection, intra-cisterna 

magna (ICM) injection, or intrathecal injection.  

123. An artificial expression construct including CN1259, CN1280, CN1521, CN1528, CN1533, 

CN1621, CN1674, CN1778, CN1932, CN2043, CN2045, CN2085, CN2102, CN2157, CN2216, 

CN2251, CN2257, CN2258, CN2267, CN2316, CN2339, CN2431, CN2436, CN2643, CN2663, 

CN2717, CN2838, CN1415, CN2710, CN2839, CN2674, CN3301, CN3019, CN3569, CN2374, 

CN3584, CN3003, CN2379, CN3566, CN3453, HCT1, CN2146, AiP1347, AiP1351, AiP1375, 

AiP1307, AiP1530, AiP1379, CN3916, CN3869, or CN3870.  

[0137] (viii) Closing Paragraphs. Variants of the sequences disclosed and referenced herein are 

also included. Guidance in determining which amino acid residues can be substituted, inserted, 

or deleted without abolishing biological activity can be found using computer programs well known 

in the art, such as DNASTARTM (Madison, Wisconsin) software. Preferably, amino acid changes 

in the protein variants disclosed herein are conservative amino acid changes, i.e., substitutions 

of similarly charged or uncharged amino acids. A conservative amino acid change involves 

substitution of one of a family of amino acids which are related in their side chains.  

[0138] In a peptide or protein, suitable conservative substitutions of amino acids are known to 

those of skill in this art and generally can be made without altering a biological activity of a 

resulting molecule. Those of skill in this art recognize that, in general, single amino acid 

substitutions in non-essential regions of a polypeptide do not substantially alter biological activity 

(see, e.g., Watson et al. Molecular Biology of the Gene, 4th Edition, 1987, The 

Benjamin/Cummings Pub. Co., p. 224). Naturally occurring amino acids are generally divided into 

conservative substitution families as follows: Group 1: Alanine (Ala), Glycine (Gly), Serine (Ser), 

and Threonine (Thr); Group 2: (acidic): Aspartic acid (Asp), and Glutamic acid (Glu); Group 3: 

(acidic; also classified as polar, negatively charged residues and their amides): Asparagine (Asn), 

Glutamine (GIn), Asp, and Glu; Group 4: GIn and Asn; Group 5: (basic; also classified as polar, 

positively charged residues): Arginine (Arg), Lysine (Lys), and Histidine (His); Group 6 (large 

aliphatic, nonpolar residues): Isoleucine (le), Leucine (Leu), Methionine (Met), Valine (Val) and 
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Cysteine (Cys); Group 7 (uncharged polar): Tyrosine (Tyr), Gly, Asn, Gin, Cys, Ser, and Thr; 

Group 8 (large aromatic residues): Phenylalanine (Phe), Tryptophan (Trp), and Tyr; Group 9 (non

polar): Proline (Pro), Ala, Val, Leu, lie, Phe, Met, and Trp; Group 11 (aliphatic): Gly, Ala, Val, Leu, 

and lie; Group 10 (small aliphatic, nonpolar or slightly polar residues): Ala, Ser, Thr, Pro, and Gly; 

and Group 12 (sulfur-containing): Met and Cys. Additional information can be found in Creighton 

(1984) Proteins, W.H. Freeman and Company.  

[0139] In making such changes, the hydropathic index of amino acids may be considered. The 

importance of the hydropathic amino acid index in conferring interactive biologic function on a 

protein is generally understood in the art (Kyte and Doolittle, 1982, J. Mol. Biol. 157(1), 105-32).  

Each amino acid has been assigned a hydropathic index on the basis of its hydrophobicity and 

charge characteristics (Kyte and Doolittle, 1982). These values are: Ile (+4.5); Val (+4.2); Leu 

(+3.8); Phe (+2.8); Cys (+2.5); Met (+1.9); Ala (+1.8); Gly (-0.4); Thr (-0.7); Ser (-0.8); Trp (-0.9); 

Tyr (-1.3); Pro (-1.6); His (-3.2); Glutamate (-3.5); Gin (-3.5); aspartate (-3.5); Asn (-3.5); Lys 

(-3.9); and Arg (-4.5).  

[0140] It is known in the art that certain amino acids may be substituted by other amino acids 

having a similar hydropathic index or score and still result in a protein with similar biological 

activity, i.e., still obtain a biological functionally equivalent protein. In making such changes, the 

substitution of amino acids whose hydropathic indices are within ±2 is preferred, those within ±1 

are particularly preferred, and those within ±0.5 are even more particularly preferred. It is also 

understood in the art that the substitution of like amino acids can be made effectively on the basis 

of hydrophilicity.  

[0141] As detailed in U.S. Pat. No. 4,554,101, the following hydrophilicity values have been 

assigned to amino acid residues: Arg (+3.0); Lys (+3.0); aspartate (+3.0±1); glutamate (+3.0±1); 

Ser (+0.3); Asn (+0.2); Gin (+0.2); Gly (0); Thr (-0.4); Pro (-0.5±1); Ala (-0.5); His (-0.5); Cys 

(-1.0); Met (-1.3); Val (-1.5); Leu (-1.8); Ile (-1.8); Tyr (-2.3); Phe (-2.5); Trp (-3.4). It is 

understood that an amino acid can be substituted for another having a similar hydrophilicity value 

and still obtain a biologically equivalent, and in particular, an immunologically equivalent protein.  

In such changes, the substitution of amino acids whose hydrophilicity values are within ±2 is 

preferred, those within ±1 are particularly preferred, and those within ±0.5 are even more 

particularly preferred.  

[0142] As outlined above, amino acid substitutions may be based on the relative similarity of the 

amino acid side-chain substituents, for example, their hydrophobicity, hydrophilicity, charge, size, 

and the like.  
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[0143] As indicated elsewhere, variants of gene sequences can include codon optimized variants, 

sequence polymorphisms, splice variants, and/or mutations that do not affect the function of an 

encoded product to a statistically-significant degree.  

[0144] Variants of the protein, nucleic acid, and gene sequences disclosed herein also include 

sequences with at least 70% sequence identity, 80% sequence identity, 85% sequence, 90% 

sequence identity, 95% sequence identity, 96% sequence identity, 97% sequence identity, 98% 

sequence identity, or 99% sequence identity to the protein, nucleic acid, or gene sequences 

disclosed herein.  

[0145] "% sequence identity" refers to a relationship between two or more sequences, as 

determined by comparing the sequences. In the art, "identity" also means the degree of sequence 

relatedness between protein, nucleic acid, or gene sequences as determined by the match 

between strings of such sequences. "Identity" (often referred to as "similarity") can be readily 

calculated by known methods, including those described in: Computational Molecular Biology 

(Lesk, A. M., ed.) Oxford University Press, NY (1988); Biocomputing: Informatics and Genome 

Projects (Smith, D. W., ed.) Academic Press, NY (1994); Computer Analysis of Sequence Data, 

Part I (Griffin, A. M., and Griffin, H. G., eds.) Humana Press, NJ (1994); Sequence Analysis in 

Molecular Biology (Von Heijne, G., ed.) Academic Press (1987); and Sequence Analysis Primer 

(Gribskov, M. and Devereux, J., eds.) Oxford University Press, NY (1992). Preferred methods to 

determine identity are designed to give the best match between the sequences tested. Methods 

to determine identity and similarity are codified in publicly available computer programs.  

Sequence alignments and percent identity calculations may be performed using the Megalign 

program of the LASERGENE bioinformatics computing suite (DNASTAR, Inc., Madison, 

Wisconsin). Multiple alignment of the sequences can also be performed using the Clustal method 

of alignment (Higgins and Sharp CABIOS, 5, 151-153 (1989) with default parameters (GAP 

PENALTY=10, GAP LENGTH PENALTY=10). Relevant programs also include the GCG suite of 

programs (Wisconsin Package Version 9.0, Genetics Computer Group (GCG), Madison, 

Wisconsin); BLASTP, BLASTN, BLASTX (Altschul, et al., J. Mol. Biol. 215:403-410 (1990); 

DNASTAR (DNASTAR, Inc., Madison, Wisconsin); and the FASTA program incorporating the 

Smith-Waterman algorithm (Pearson, Comput. Methods Genome Res., [Proc. Int. Symp.] (1994), 

Meeting Date 1992, 111-20. Editor(s): Suhai, Sandor. Publisher: Plenum, New York, N.Y. Within 

the context of this disclosure it will be understood that where sequence analysis software is used 

for analysis, the results of the analysis are based on the "default values" of the program 

referenced. As used herein "default values" will mean any set of values or parameters, which 

originally load with the software when first initialized.  
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[0146] Variants also include nucleic acid molecules that hybridizes under stringent hybridization 

conditions to a sequence disclosed herein and provide the same function as the reference 

sequence. Exemplary stringent hybridization conditions include an overnight incubation at 42 °C 

in a solution including 50% formamide, 5XSSC (750 mM NaCl, 75 mM trisodium citrate), 50 mM 

sodium phosphate (pH 7.6), 5XDenhardt's solution, 10% dextran sulfate, and 20 pg/ml denatured, 

sheared salmon sperm DNA, followed by washing the filters in 0.1XSSC at 50 °C. Changes in the 

stringency of hybridization and signal detection are primarily accomplished through the 

manipulation of formamide concentration (lower percentages of formamide result in lowered 

stringency); salt conditions, or temperature. For example, moderately high stringency conditions 

include an overnight incubation at 37°C in a solution including 6XSSPE (20XSSPE=3M NaCl; 

0.2M NaH 2PO4 ; 0.02M EDTA, pH 7.4), 0.5% SDS, 30% formamide, 100 pg/ml salmon sperm 

blocking DNA; followed bywashes at 50 °C with 1XSSPE, 0.1% SDS. In addition, to achieve even 

lower stringency, washes performed following stringent hybridization can be done at higher salt 

concentrations (e.g., 5XSSC). Variations in the above conditions may be accomplished through 

the inclusion and/or substitution of alternate blocking reagents used to suppress background in 

hybridization experiments. Typical blocking reagents include Denhardt's reagent, BLOTTO, 

heparin, denatured salmon sperm DNA, and commercially available proprietary formulations. The 

inclusion of specific blocking reagents may require modification of the hybridization conditions 

described above, due to problems with compatibility.  

[0147] The term concatenate is broadly used to describe linking together into a chain or series. It 

is used to describe the linking together of nucleotide or amino acid sequences into a single 

nucleotide or amino acid sequence, respectively. The term "concatamerize" should be interpreted 

to recite: "concatenate." 

[0148] As will be understood by one of ordinary skill in the art, each embodiment disclosed herein 

can comprise, consist essentially of or consist of its particular stated element, step, ingredient or 

component. Thus, the terms "include" or "including" should be interpreted to recite: "comprise, 

consist of, or consist essentially of." The transition term "comprise" or "comprises" means has, but 

is not limited to, and allows for the inclusion of unspecified elements, steps, ingredients, or 

components, even in major amounts. The transitional phrase "consisting of' excludes any 

element, step, ingredient or component not specified. The transition phrase "consisting essentially 

of' limits the scope of the embodiment to the specified elements, steps, ingredients or 

components and to those that do not materially affect the embodiment. A material effect would 

cause a statistically significant reduction in targeted expression in the targeted cell population as 

determined by scRNA-Seq and the following enhancer / targeted cell population and cerebellum 
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subclass pairings: 

eHGT_023h v1 / Purkinje cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_023m Purkinje cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_082h DCN cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_087h /Purkinje cells in the cerebellum and Sst interneurons in the neocortex; 

eHGT_128h/ DCN cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_181h /MLI cells in the cerebellum and Lamp5 interneurons in the neocortex; 

eHGT_260h /Purkinje cells in the cerebellum and pan-glutamatergic neurons in the neocortex; 

eHGT_023h v2 / Purkinje and MLI cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_356h / DCN cells in the cerebellum and Vip interneurons in the neocortex; 

eHGT_359h / Purkinje cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_375m / Bergmann glia in the cerebellum and astrocytes brain wide; 

eHGT_387m / Bergmann glia in the cerebellum and astrocytes brain wide; 

eHGT_395h / oligodendrocytes, DCN, and foliar white matter (WM) in the cerebellum and 
oligodendrocytes brain wide; 

eHGT_453m / DCN cells in the cerebellum and L5 ET neurons in the neocortex; 

eHGT_470m / DCN cells in the cerebellum and Sst/Chodl neurons in the neocortex; 

eHGT_479m / Purkinje and MLI cells in the cerebellum and chandelier cells in the neocortex; 

eHGT_494m / Purkinje cells in the cerebellum and Vip and chandelier cells in the neocortex; 

eHGT_467m / Purkinje cells in the cerebellum and Sst/Chodl neurons in the neocortex; 

eHGT_483m / Granule and mossy fiber (MF) cells in the cerebellum and Vip interneurons in the 
neocortex; 

eHGT_606h /Purkinje cells in the cerebellum and glutamatergic neurons in the thalamus; 

eHGT_738m /MLI cells in the cerebellum and cholinergic interneurons in the striatum; 

eHGT_796h /Purkinje cells in the cerebellum and pan-GABAergic neurons in the neocortex; 

eHGT_710m /MLI cells in the cerebellum and chandelier cells in the neocortex; 

eHGT_588m /Purkinje and MLI cells in the cerebellum and MGE cells in the neocortex; 

eHGT_007m /MLI cells in the cerebellum and Vip interneurons in the neocortex; 

eHGT_703m /MLI cells in the cerebellum and chandelier cells in the neocortex; 

eHGT_589m/ DCN cells in the cerebellum and Pvalb interneurons in the neocortex; 

eHGT_086h /MLI (basket) cells in the cerebellum and Pvalb interneurons in the neocortex; 
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eHGT_963m / MLI and DCN cells in the cerebellum and L5 NP neurons in the neocortex; 

eHGT_534h / Purkinje cells in the cerebellum and pan-neuronal cells brain wide; 

eHGT_830h / MLI cells in the cerebellum and glutamatergic neurons in the thalamus; 

eHGT_540h / Purkinje cells in the cerebellum and pan-neuronal cells brain wide; 

eHGT_882m / DCN cells in the cerebellum and MSN cells in the striatum; 

eHGT_1137m / DCN cells in the cerebellum and spinal motor neurons; 

eHGT_381h Bergmann glia in the cerebellum and astrocytes in the neocortex; 

MGT_E118 DCN cells in the cerebellum and astrocytes in the neocortex; 

MGT_E122 Bergmann glia in the cerebellum and astrocytes in the neocortex; 

MGT_E146 MLI cells in the cerebellum and pericytes in the neocortex; 

MGT_E16 / MLI cells in the cerebellum and L5 IT neurons in the neocortex; 

MGT_E150 / Purkinje cells in the cerebellum and specialized smooth-muscle cells (SMCs) in the 
neocortex; 

eHGT_1032h / MLI cells in the cerebellum and pan-GABAergic neurons brain wide; 

eHGT_1027h / MLI cells in the cerebellum and pan-GABAergic neurons brain wide; 

eHGT_1027m / MLI cells in the cerebellum and pan-GABAergic neurons brain wide; 

concatenated copies of an enhancer or concatenated copies of an enhancer core including 

3xCore-eHGT_023h v3 / Purkinje and MLI cells in the cerebellum and Pvalb interneurons in the 

neocortex; 

3x(CoreB)eHGT_121h MLI cells in the cerebellum and Pvalb interneurons in the neocortex; 

3xcore3_eHGT_453m DCN cells in the cerebellum; 

3xcore2_eHGT_387m Bergmann glia in the cerebellum and astrocytes in the neocortex; 

3xcore2_eHGT_475m Purkinje cells in the cerebellum and chandelier cells in the neocortex; 

3xcore2_eHGT_351h DCN cells in the cerebellum and pan-MSN cells in the striatum; and 

3xcoreMGT_El16 / DCN cells in the cerebellum and L5 NP neurons in the neocortex.  

[0149] In particular embodiments, artificial means not naturally occurring.  

[0150] Unless otherwise indicated, all numbers expressing quantities of ingredients, properties 

such as molecular weight, reaction conditions, and so forth used in the specification and claims 

are to be understood as being modified in all instances by the term "about." Accordingly, unless 

indicated to the contrary, the numerical parameters set forth in the specification and attached 

claims are approximations that may vary depending upon the desired properties sought to be 
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obtained by the present invention. At the very least, and not as an attempt to limit the application 

of the doctrine of equivalents to the scope of the claims, each numerical parameter should at least 

be construed in light of the number of reported significant digits and by applying ordinary rounding 

techniques. When further clarity is required, the term "about" has the meaning reasonably 

ascribed to it by a person skilled in the art when used in conjunction with a stated numerical value 

or range, i.e. denoting somewhat more or somewhat less than the stated value or range, to within 

a range of ±20% of the stated value; 19% of the stated value; 18% of the stated value; 17% 

of the stated value; 16% of the stated value; 15% of the stated value; 14% of the stated value; 

±13% of the stated value; ±12% of the stated value; 11% of the stated value; 10% of the stated 

value; ±9% of the stated value; 8% of the stated value; 7% of the stated value; ±6% of the 

stated value; 5% of the stated value; 4% of the stated value; 3% of the stated value; 2% of 

the stated value; or ±1% of the stated value.  

[0151] Notwithstanding that the numerical ranges and parameters setting forth the broad scope 

of the invention are approximations, the numerical values set forth in the specific examples are 

reported as precisely as possible. Any numerical value, however, inherently contains certain 

errors necessarily resulting from the standard deviation found in their respective testing 

measurements.  

[0152] The terms "a," "an," "the" and similar referents used in the context of describing the 

invention (especially in the context of the following claims) are to be construed to cover both the 

singular and the plural, unless otherwise indicated herein or clearly contradicted by context.  

Recitation of ranges of values herein is merely intended to serve as a shorthand method of 

referring individually to each separate value falling within the range. Unless otherwise indicated 

herein, each individual value is incorporated into the specification as if it were individually recited 

herein. All methods described herein can be performed in any suitable order unless otherwise 

indicated herein or otherwise clearly contradicted by context. The use of any and all examples, or 

exemplary language (e.g., "such as") provided herein is intended merely to better illuminate the 

invention and does not pose a limitation on the scope of the invention otherwise claimed. No 

language in the specification should be construed as indicating any non-claimed element 

essential to the practice of the invention.  

[0153] Groupings of alternative elements or embodiments of the invention disclosed herein are 

not to be construed as limitations. Each group member may be referred to and claimed individually 

or in any combination with other members of the group or other elements found herein. It is 

anticipated that one or more members of a group may be included in, or deleted from, a group for 

reasons of convenience and/or patentability. When any such inclusion or deletion occurs, the 
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specification is deemed to contain the group as modified thus fulfilling the written description of 

all Markush groups used in the appended claims.  

[0154] Certain embodiments of this invention are described herein, including the best mode 

known to the inventors for carrying out the invention. Of course, variations on these described 

embodiments will become apparent to those of ordinary skill in the art upon reading the foregoing 

description. The inventor expects skilled artisans to employ such variations as appropriate, and 

the inventors intend for the invention to be practiced otherwise than specifically described herein.  

Accordingly, this invention includes all modifications and equivalents of the subject matter recited 

in the claims appended hereto as permitted by applicable law. Moreover, any combination of the 

above-described elements in all possible variations thereof is encompassed by the invention 

unless otherwise indicated herein or otherwise clearly contradicted by context.  

[0155] Furthermore, numerous references have been made to patents, printed publications, 

journal articles and other written text throughout this specification (referenced materials herein).  

Each of the referenced materials are individually incorporated herein by reference in their entirety 

for their referenced teaching.  

[0156] In closing, it is to be understood that the embodiments of the invention disclosed herein 

are illustrative of the principles of the present invention. Other modifications that may be employed 

are within the scope of the invention. Thus, by way of example, but not of limitation, alternative 

configurations of the present invention may be utilized in accordance with the teachings herein.  

Accordingly, the present invention is not limited to that precisely as shown and described.  

[0157] The particulars shown herein are by way of example and for purposes of illustrative 

discussion of the preferred embodiments of the present invention only and are presented in the 

cause of providing what is believed to be the most useful and readily understood description of 

the principles and conceptual aspects of various embodiments of the invention. In this regard, no 

attempt is made to show structural details of the invention in more detail than is necessary for the 

fundamental understanding of the invention, the description taken with the drawings and/or 

examples making apparent to those skilled in the art how the several forms of the invention may 

be embodied in practice.  

[0158] Definitions and explanations used in the present disclosure are meant and intended to be 

controlling in any future construction unless clearly and unambiguously modified in the following 

examples or when application of the meaning renders any construction meaningless or essentially 

meaningless. In cases where the construction of the term would render it meaningless or 

essentially meaningless, the definition should be taken from Webster's Dictionary, 3rd Edition or 
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a dictionary known to those of ordinary skill in the art, such as the Oxford Dictionary of 

Biochemistry and Molecular Biology (Ed. Anthony Smith, Oxford University Press, Oxford, 2004).  
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CLAIMS 

What is claimed is: 

1. A method for expressing a heterologous gene within deep cerebellar nucleus (DCN) cells in 

the cerebellum and layer 5 glutamatergic extraencephalic (L5 ET) neurons in the neocortex in 

vivo or in vitro, the method comprising providing an administrable composition in a sufficient 

dosage and for a sufficient time to a sample or subject comprising the DCN cells in the cerebellum 

and L5 ET neurons in the neocortex thereby expressing the gene within the DCN cells in the 

cerebellum and L5 ET neurons in the neocortex wherein the composition comprises an artificial 

expression construct comprising (i) an eHGT_453m enhancer; (ii) a promoter; and (iii) a 

heterologous coding sequence.  

2. The method of claim 1, wherein the artificial expression construct is associated with a capsid 

that crosses the blood brain barrier.  

3. The method of claim 3, wherein the capsid comprises PHP.eB, AAV-BR1, AAV-PHP.S, AAV

PHP.B, or AAV-PPS.  

4. A concatenated core of an eHGT_453m, eHGT_023h v3, eHGT_387m, and/or MGT_E116 

enhancer.  

5. The concatenated core of claim 4, wherein the concatenated core comprises the sequence 

as set forth in SEQ ID NO: 103, SEQ ID NO: 25, SEQ ID NO: 105, and/or SEQ ID NO: 121 or a 

sequence having at least 90% sequence identity to the sequence as set forth in SEQ ID NO: 103, 

SEQ ID NO: 25, SEQ ID NO: 105, and/or SEQ ID NO: 121.  

6. The concatenated core of claim 4, wherein the concatenated core comprises 2, 3, 4, 5, 6, 7, 

8, 9, or 10 copies of the core of eHGT_453m, eHGT_023h v3, eHGT_387m, and/or MGT_E116.  

7. The concatenated core of claim 4, comprising 2, 3, 4, 5, 6, 7, 8, 9, or 10 copies of the sequence 

as set forth in SEQ ID NO: 103, SEQ ID NO: 25, SEQ ID NO: 105, and/or SEQ ID NO: 121 or a 

sequence having at least 90% sequence identity to the sequence as set forth in SEQ ID NO: 103, 
SEQ ID NO: 25, SEQ ID NO: 105, and/or SEQ ID NO: 121.  

8. The concatenated core of claim 4, having 2, 3, 4, 5, 6, 7, 8, 9, or 10 copies of the sequence 

as set forth in SEQ ID NO: 103.  

9. The concatenated core of claim 4, having 2, 3, 4, 5, 6, 7, 8, 9, or 10 copies of the sequence 

as set forth in SEQ ID NO: 25.  

10. The concatenated core of claim 4, having 2, 3, 4, 5, 6, 7, 8, 9, or 10 copies of the sequence 

as set forth in SEQ ID NO: 105.  

11. The concatenated core of claim 4, having 2, 3, 4, 5, 6, 7, 8, 9, or 10 copies of the sequence 

as set forth in SEQ ID NO: 121.  
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12. The concatenated core of claim 8, having 3 copies of the sequence as set forth in SEQ ID 

NO: 103.  

13. The concatenated core of claim 9, having 3 copies of the sequence as set forth in SEQ ID 

NO: 25.  

14. The concatenated core of claim 10, having 3 copies of the sequence as set forth in SEQ ID 

NO: 105.  

15. The concatenated core of claim 11, having 3 copies of the sequence as set forth in SEQ ID 

NO: 121.  

16. The concatenated core of claim 12, wherein the concatenated core has the sequence as set 

forth in SEQ ID NO: 104.  

17. The concatenated core of claim 13, wherein the concatenated core has the sequence as set 

forth in SEQ ID NO: 26.  

18. The concatenated core of claim 14, wherein the concatenated core has the sequence as set 

forth in SEQ ID NO: 106.  

19. The concatenated core of claim 15, wherein the concatenated core has the sequence as set 

forth in SEQ ID NO: 122.  

20. An artificial expression construct comprising (i) an enhancer selected from 

3xcore3_eHGT_453m, eHGT_023m, 3xCore-eHGT_023h v3, eHGT_181h, eHGT_023h v2, 

eHGT_356h, eHGT_467m, eHGT_483m, eHGT_796h, eHGT_588m, eHGT_007m, 

eHGT_589m, eHGT_963m, 3xcore2_eHGT_387m, eHGT_882m, MGTE122, MGTE146, 

3xcoreMGTE116, MGTE150, eHGT_1032h, eHGT_1027h, and/or eHGT_1027m (ii) a 

promoter; and (iii) a heterologous coding sequence.  

21. The artificial expression construct of claim 20, wherein the heterologous coding sequence 

encodes an effector element or an expressible element.  

22. The artificial expression construct of claim 21, wherein the effector element comprises a 

reporter protein or a functional molecule.  

23. The artificial expression construct of claim 22, wherein the reporter protein comprises a 

fluorescent protein.  

24. The artificial expression construct of claim 22, wherein the functional molecule comprises a 

functional ion transporter, enzyme, transcription factor, receptor, membrane protein, cellular 

trafficking protein, signaling molecule, neurotransmitter, calcium reporter, channelrhodopsin, 

CRISPR/Cas molecule, editase, guide RNA molecule, microRNA, homologous recombination 

donor cassette, or a designer receptor exclusively activated by designer drug (DREADD).  

25. The artificial expression construct of claim 19, wherein the expressible element comprises a 
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non-functional molecule.  

26. The artificial expression construct of claim 25, wherein the non-functional molecule comprises 

a non-functional ion transporter, enzyme, transcription factor, receptor, membrane protein, 

cellular trafficking protein, signaling molecule, neurotransmitter, calcium reporter, 

channelrhodopsin, CRISPR/Cas molecule, editase, guide RNA molecule, microRNA, 

homologous recombination donor cassette, or DREADD.  

27. The artificial expression construct of claim 20, wherein the artificial expression construct is 

associated with a capsid that crosses the blood brain barrier.  

28. The artificial expression construct of claim 27, wherein the capsid comprises PHP.eB, AAV

BR1, AAV-PHP.S, AAV-PHP.B, or AAV-PPS.  

29. The artificial expression construct of claim 20, wherein the artificial expression construct 

comprises or encodes a skipping element.  

30. The artificial expression construct of claim 29, wherein the skipping element comprises a 2A 

peptide or an internal ribosome entry site (IRES).  

31. The artificial expression construct of claim 30, wherein the 2A peptide comprises T2A, P2A, 

E2A,orF2A.  

32. The artificial expression construct of claim 20, wherein the artificial expression construct 

comprises or encodes a set of features selected from: 3xcore3_eHGT_453m, eHGT_023m, 

3xCore-eHGT_023h v3, eHGT_181h, eHGT_023h v2, eHGT_356h, eHGT_467m, eHGT_483m, 

eHGT_796h, eHGT_588m, eHGT_007m, eHGT_589m, eHGT_963m, 3xcore2_eHGT_387m, 

eHGT_882m, MGT_E122, MGT_E146, 3xcore_MGT_E116, MGT_E150, eHGT_1032h, 

eHGT_1027h, eHGT_1027m, AAV, scAAV, rAAV, pAAV, minBglobin, CMV, minCMV, minCMV*, 

minRho, minRho*, fluorescent protein, 1Oaa, H2B, H2Bmod, H2B*, hsA2, Cre, iCre, dgCre, FlpO, 

tTA2, SP10, tag cassette nuclear localization protein, self-cleaving peptides, WPRE, WPRE3, 

hGHpA, and/or BGHpA.  

33. The artificial expression construct of claim 20, wherein the artificial expression construct 

comprises or encodes a set of features selected from: 

eHGT_023m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

hsA2-3xCore-eHGT_023h v3-minRho-[heterologous coding sequence]-WPRE3-BGHpA; 

hsA2-eHGT_181h-minRho-[heterologous coding sequence]-WPRE3-BGHpA; 

hsA2-eHGT_023h v2-minRho-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_356h-minRho*-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_467m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 
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eHGT_483m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_796h-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_588m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_007m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_589m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_963m-minBG-[heterologous coding sequence]- P2A-3XFLAG-10aa-H2B-WPRE3
BGHpA; 

eHGT_963m-minBG-[heterologous coding sequence]-WPRE3-BGHpA; 

3xcore3_eHGT_453m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

3xcore2_eHGT_387m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_882m-minBglobin-[heterologous coding sequence]-P2A-3XFLAG-1Oaa-H2B-WPR E3
BGHpA; 

eHGT_882m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

MGT_El22-minBglobin-[heterologous coding sequence]-WPRE3-bGHpA; 

MGT_El46-minBglobin-[heterologous coding sequence]-WPRE3-bGHpA; 

3xCore_MGT_E116-minBglobin-[heterologous coding sequence]-WPRE3-bGHpA; 

MGT_El50-minBglobin-[heterologous coding sequence]-WPRE3-bGHpA; 

eHGT_1032h-minBglobin-[heterologous coding sequence]-P2A-3XFLAG-10aa-H2B-WPRE3
BGHpA; 

eHGT_1032h-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_1027h-minBglobin-[heterologous coding sequence]-P2A-3XFLAG-1Oaa-H2B*-WPR E3
BGHpA; 

eHGT_1027h-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_1027m-minBglobin-[heterologous coding sequence]-P2A-3XFLAG-1Oaa- H2B*-WPR E3
BGHpA; 

eHGT_1027m-minBglobin-[heterologous coding sequence]-WPRE3-BGHpA; 

eHGT_023m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

hsA2-3xCore-eHGT_023h v3-[minimal promoter]-[heterologous coding sequence]-[post 
regulatory elements]; 

hsA2-eHGT_181h-[minimal promoter]-[heterologous coding sequence]-[post regulatory 
elements]; 

hsA2-eHGT_023h v2-[minimal promoter]-[heterologous coding sequence]-[post regulatory 
elements]; 
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eHGT_356h-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_467m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_483m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_796h-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_588m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_007m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_589m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_963m-minBG-[heterologous coding sequence]-P2A-3XFLAG-10aa-H2B-[post regulatory 
elements]; 

eHGT_963m-minBG-[heterologous coding sequence]-[post regulatory elements]; 

3xcore3_eHGT_453m-[minimal promoter]-[heterologous coding sequence]-[post regulatory 
elements]; 

3xcore2_eHGT_387m-[minimal promoter]-[heterologous coding sequence]-[post regulatory 
elements]; 

eHGT_882m-[minimal promoter]-[heterologous coding sequence]-P2A-3XFLAG-1Oaa-H2B
[post regulatory elements]; 

eHGT_882m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

MGT_E122-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

MGT_E146-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

3xCore_MGT_E116-[minimal promoter]-[heterologous coding sequence]-[post regulatory 
elements]; 

MGT_El50-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_1032h-[minimal promoter]-[heterologous coding sequence]-P2A-3XFLAG-1Oaa-H2B
[post regulatory elements]; 

eHGT_1032h-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_1027h-[minimal promoter]-[heterologous coding sequence]-P2A-3XFLAG-1Oaa-H2B*

[post regulatory elements]; 

eHGT_1027h-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements]; 

eHGT_1027m-[minimal promoter]-[heterologous coding sequence]-P2A-3XFLAG-10aa-H2B*
[post regulatory elements]; or 

eHGT_1027m-[minimal promoter]-[heterologous coding sequence]-[post regulatory elements].  

34. A vector comprising an artificial expression construct of claim 20.  

35. The vector of claim 34, wherein the vector comprises a viral vector.  
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36. The vector of claim 35, wherein the viral vector comprises a recombinant adeno-associated 

viral (AAV) vector.  

37. A transgenic cell comprising an artificial expression construct of claim 20.  

38. The transgenic cell of claim 37, wherein the transgenic cell comprises a cerebellar cell, 

GABAergic neuron, glutamatergic neuron, non-neuronal cell, cholinergic interneuron, medium 

spin neuron (MSN), and/or spinal motor neuron.  

39. The transgenic cell of claim 38, wherein the cerebellar cell comprises a Purkinje cell, 

molecular layer interneuron (MLI) cell, deep cerebellar nucleus (DCN) cell, Bergman glia, granule 

cell, mossy fiber (MF) cell, foliar white matter (WM), and/or oligodendrocyte.  

40. The transgenic cell of claim 38, wherein the GABAergic neuron comprises a Pvalb neuron, 

Sst neuron, Lamp5 neuron, Vip neuron, medial ganglionic eminence (MGE) (Sst/Pvalb) cell, 

and/or pan-GABAergic neuron.  

41. The transgenic cell of claim 40, wherein the Pvalb neuron comprises a chandelier cell.  

42. The transgenic cell of claim 40, wherein the Sst neuron comprises an Sst Chodl cell.  

43. The transgenic cell of claim 38, wherein the glutamatergic neuron comprises a pan

glutamatergic neuron, layer 5 glutamatergic extraencephalic (L5 ET) neuron, L5 near-projecting 

(NP), L5 intratelencephalic (IT), and/or glutamatergic neuron in the thalamus 

44. The transgenic cell of claim 38, wherein the non-neuronal cell comprises an astrocyte, 

oligodendrocyte, pericyte, or specialized smooth-muscle cells (SMCs).  

45. The transgenic cell of claim 37, wherein the transgenic cell is murine, human, or non-human 

primate.  

46. A non-human transgenic animal comprising an artificial expression construct of claim 20.  

47. The non-human transgenic animal of claim 46, wherein the non-human transgenic animal is 

a mouse or a non-human primate.  

48. An administrable composition comprising an artificial expression construct of claim 20.  

49. A kit comprising an artificial expression construct of claim 18.  

50. A method for expressing a gene within a population of cerebellar cell types and a population 

of secondary cell types in vivo or in vitro, the method comprising providing the administrable 

composition of claim 48 in a sufficient dosage and for a sufficient time to a sample or subject 

comprising the population of cells thereby expressing the gene within the population of cells.  

51. A method for expressing a heterologous gene within a population of cerebellar cell types and 

a population of secondary cell types in vivo or in vitro, the method comprising providing an 

administrable composition in a sufficient dosage and for a sufficient time to a sample or subject 

comprising the population of cells thereby expressing the gene within the population of cells 
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wherein the composition comprises an artificial expression construct comprising (i) an enhancer 

selected from 3xcore3_eHGT_453m, eHGT_023m, 3xCore-eHGT_023h v3, eHGT_181h, 

eHGT_023h v2, eHGT_356h, eHGT_467m, eHGT_483m, eHGT_796h, eHGT_588m, 

eHGT_007m, eHGT_589m, eHGT_963m, 3xcore2_eHGT_387m, eHGT_882m, MGTE122, 

MGTE146, 3xcoreMGTE116, MGTE150, eHGT_1032h, eHGT_1027h, and/or 

eHGT_1027m; (ii) a promoter; and (iii) a heterologous coding sequence.  

52. The method of claim 51, wherein the artificial expression construct is associated with a capsid 

that crosses the blood brain barrier.  

53. The method of claim 52, wherein the capsid comprises PHP.eB, AAV-BR1, AAV-PHP.S, AAV

PHP.B, or AAV-PPS.  

54. The method of claim 51, wherein the providing comprises pipetting.  

55. The method of claim 54, wherein the pipetting is to a brain slice.  

56. The method of claim 55, wherein the brain slice comprises a cerebellar cell and/or a secondary 

cell type.  

57. The method of claim 56, wherein the cerebellar cell comprises a Purkinje cell, MLI cell, DCN 

cell, Bergman glia, granule cell, MF cell, foliar white matter (WM), and/or oligodendrocyte.  

58. The method of claim 56, wherein the secondary cell type comprises a GABAergic neuron, 

glutamatergic neuron, non-neuronal cell, cholinergic interneurons, MSN, or spinal motor neurons.  

59. The method of claim 58, wherein the GABAergic neuron comprises a Pvalb neuron, Sst 

neuron, Lamp5 neuron, Vip neuron, MGE (Sst/Pvalb) cell, and/or pan-GABAergic neuron.  

60. The method of claim 59, wherein the Pvalb neuron comprises a chandelier cell.  

61. The method of claim 59, wherein the Sst neuron comprises an Sst Chodl cell.  

62. The method of claim 58, wherein the glutamatergic neuron comprises a pan-glutamatergic 

neuron, L5 ET neuron, L5 NP, L5 IT, and/or glutamatergic neuron in the thalamus 

63. The method of claim 58, wherein the non-neuronal cell comprises an astrocyte, 

oligodendrocyte, pericyte, or specialized SMCs.  

64. The method of claim 56, wherein the cerebellar cell comprises Purkinje cells and the enhancer 

is eHGT_023m, 3xCore-eHGT_023h v3, eHGT_023h v2, eHGT_467m, eHGT_796h, 

eHGT_588m, or MGTE150.  

65. The method of claim 56, wherein the cerebellar cell comprises MLI cells and the enhancer is 

3xCore-eHGT_023h v3, eHGT_181h, eHGT_023h v2, eHGT_588m, eHGT_007m, eHGT_963m, 

MGTE146, eHGT_1032h, eHGT_1027h, or eHGT_1027m.  

66. The method claim 56, wherein the MLI cells are basket cells and/or stellate cells.  

67. The method of claim 56, wherein the cerebellar cell comprises DCN cells and the enhancer is 
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3xcore3_eHGT_453m, eHGT_356h, eHGT_589m, eHGT_963m, eHGT_882m, or 

3xcore_MGT_E116.  

68. The method of claim 56, wherein the cerebellar cell comprises Bergman glia and the enhancer 

is 3xcore2_eHGT_387m, or MGT_E122.  

69. The method of claim 56, wherein the cerebellar cell comprises granule and MF cells and the 

enhancer is eHGT_483m.  

70. The method of claim 56, wherein the secondary cell type is a Pvalb interneuron in the 

neocortex and the enhancer is eHGT_023m, 3xCore-eHGT_023h v3, eHGT_023h v2, or 

eHGT_589m.  

71. The method of claim 56, wherein the secondary cell type is MGE cells in the neocortex and 

the enhancer is eHGT_588m.  

72. The method of claim 56, wherein the secondary cell type is Sst/Chold neurons in the neocortex 

and the enhancer is eHGT_467m.  

73. The method of claim 56, wherein the secondary cell type is Vip interneurons in the neocortex 

and the enhancer is eHGT_356h, eHGT_483m, or eHGT_007m.  

74. The method of claim 56, wherein the secondary cell type is Lamp5 interneurons in the 

neocortex and the enhancer is eHGT_181h.  

75. The method of claim 56, wherein the secondary cell type is pan-GABAergic neurons in the 

neocortex and the enhancer is eHGT_796h.  

76. The method of claim 56, wherein the secondary cell type is L5 NP neurons in the neocortex 

and the enhancer is 3xcore_MGT_E116.  

77. The method of claim 56, wherein the secondary cell type is astrocytes in the neocortex and 

the enhancer is 3xcore2_eHGT_387m, or MGT_E122.  

78. The method of claim 56, wherein the secondary cell type is pericytes in the neocortex and the 

enhancer is MGT_E146.  

79. The method of claim 56, wherein the secondary cell type is specialized SMCs in the neocortex 

and the enhancer is MGT_E150.  

80. The method of claim 56, wherein the secondary cell type is MSN of the striatum and the 

enhancer is eHGT_882m.  

81. The method of claim 56, wherein the secondary cell type is pan-GABAergic neurons brain 

wide and the enhancer is eHGT_1032h, eHGT_1027h, or eHGT_1027m.  

82. The method of claim 56, wherein the secondary cell type is pan-neuronal cells brain wide.  

83. The method of claim 56, wherein the secondary cell type is spinal motor neurons.  

84. The method of claim 55, wherein the brain slice is murine, human, or non-human primate.  
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85. The method of claim 54, wherein the providing comprises administering to a living subject.  

86. The method of claim 86, wherein the living subject is a human, non-human primate, or a 

mouse.  

87. The method of claim 86, wherein the administering to a living subject is through injection.  

88. The method of claim 88, wherein the injection comprises intravenous injection, 

intraparenchymal injection into brain tissue, intracerebroventricular (ICV) injection, intra-cisterna 

magna (ICM) injection, or intrathecal injection.  

89. An artificial expression construct consisting of or consisting essentially of CN1280, CN1521, 

CN1674, CN1932, CN2043, CN2316, CN2431, CN2663, CN2838, CN1415, CN2839, 

CN3301, CN3019, CN3569, CN3453, AiP1351, AiP1375, AiP1530, AiP1379, CN3916, 

CN3869,orCN3870.  
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eHGT_023h v1 (629 bp):

CCCTAAGCTGAGCTGAGACGTTTTAGTTATAAATGGCTTCTGTGCTTAGCAATCTGCTCTT)
TTATTCCCGTGTGGACTTTCCCTAGCTCTGGCCTTATGCTGCACTAGAAAAGATTTAGCAA
GGGAGAGGAAGCAGCCTTCCTTACATAACTGGCCTCTTGTGAAAGGGAGCAGCTGCTTGG
TGGAAAAAGACATTCCCCTCCATGCATCCCTCTCCTTCTGCCTCTGGGGGTTGCAGCTTGA
GTCAGAACCAGGACCATTTAACTCCAACCTTTGAGGAAGAGACGCACCCTGGCCCCAGCG
ACGCCTGTTAGAATCTTCCTAGCTGAGTGACACAGTGACACTCAGCCTCAGTTTCTCTGTA
AACAAAATGAAGATAAGAGAGCTGACGAGGATGAAATGGAATAACACACCGTGCGGTGCC
TGGTACAGAGTGAGCCCCAGAACTGTTGACGCGGCCTCCTTGTGGCTGTCTGGCTTGACC
CGGAGTGACTCTGCCTCCCAGTTCTCCGGGATGGGAAGGTGATCCCTGTTTGAGATACCA
ATTTATAAGAAACCGAGCCCGGGAGCTATTTAGAGGTGAGGTGATAAACCAGGAGGCCGG
CTCCTTCATCCCGGTCATCACGA (SEQ ID NO: 1)

eHGT_023m (603 bp):

GAAGCCGAGCTGAGCATTTGGAGTTTGAAATGTTTCCGTACTTAGCAATCTGCTCCTCTATT
CCCGGGCGGACTTCCGCTAGCTCCGGCCTTATGCTGCACTAGATAAGATGGAGCAGGG
GAGGACACGGCACTACTTATGTAACCGGCCTCTTGAAAAATGGAGCAGCGGTCAGGGCG0
AACAAGACGTCCTCTCTCTACGCATCCCTCTCCTTTCCCTGCTAAGGCTGCAGCTGGAGT0
AGAGGCAGGGCTGTTCCAATCTGTCTTTGATCAGTAACGCAGCCAGCCTCCAGCCTCCG)
CAGCCTCCTCATGGCTGAGACCCGGCCTCAGTTTCCCCCACTTACATCCCGAGGATCAG
GCCTGTGAGGATGAAATGGGATAAGGTAGCTGGAACCGTCTGGCAGAGAGCGAGTCCTC
GGACTGTTGATGCCTGTGGCTGCCTGGCTTGACCCCAAGTGACCCCGCCTCCTCATCCTC
CAGCAGGAGAAAGTGATCCTGTTTGCGGCACCCATCTATAAGAAACTGAGCCCTGGAGCT
ATTTTGAGGCGAGGTGAGGTGATAAACCAGGAGCTGGGCCCTTGCTATGGTCATCAGAAC
G (SEQ ID NO: 2)

eHGT_359h (485 bp):

TCACAGCTCCTTGGTCTGAACTGGTACCCAGGATCAAGATGTCCCTCCCATGATTCTAATO
CCAGCCCCCTTACACCATAGTCACTTCCAAACTCTGGATTTCTTAACATTGCAGTTTGC
CCAAAAAAAAATTAAAAAAAAAACCTCATCTGGGCATTAGAAGTCATTCTGAAGAGGCTGT
CTATATCTCAGTGCAATTTCCTACTTATCCACTCCCGACTATACCCTGCTTTCATCAGATT
CAACTGACCTAATTIGTAAAGACTTCAGTGAAAAGAGCCTCATTAAAAGCCTTCATCTCTT)
GCAGCCTCTCTTTCCTCCCTCAAATGATCCAGGTCAGAATGGCCCAATAAAAATAGCTG

GAAAATTACAAAGTCACTCAAGACTCTGCCAGGAGTAGAGATTTTAAGAATTAGTGACAGA
CATATACTGTCTAGGAGTAGGGTGGGAGTGGGTTGCATGGCTTAGGGACATAGA(SEQ ID

NO: 3)

eHGT_023h v2 (633 bp):

GCGTCCCTAAGCTGAGCTGAGACGTTTTAGTTATAAATGGCTTCTGTGCTTAGCAATCTG0
TCTTTTTATTCCCGTGTGGACTTTCCCTAGCTCTGGCCTTATGCTGCACTAGAAAAGATTTA
GCAAGGGGAGAGGAAGCAGCCTTCCTTACATAACTGGCCTCTTGTGAAAGGGAGCAGCT0
CTTGGTGGAAAAAGACATTCCCCTCCATGCATCCCTCTCCTTCTGCCTCTGGGGGTTGCA0
CTTGAGTCAGAACCAGGACCATTTAACTCCAACCTTTGAGGAAGAGACGCACCCTGGCCC
CAGCCACGCCTGTTAGAATCTTCCTAGCTGAGTGACACAGTGACACTCAGCCTCAGTTT
TGTAAACAAAATGAAGATAAGAGAGCCGACGAGGATGAAATGGAATAACACACCGTGC<

GTGCCTGGTACAGAGTGAGCCCCAGAACTGTTGACGCGGCCTCCTTGTGGCTGTCTGGCT
GACCCGGAGTGACTCTGCCTCCCAGTTCTCCGGGATGGGAAGGTGATCCCTGTTTGAG
TACCAATTTATAAGAAACCGAGCCCGGGAGCTATTTAGAGGTGAGGTGATAAACCAGGAG
GCCGGCTCCTTCATCCCGGTCATCACGA (SEQ ID NO: 4)
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eHGT_082h (698 bp):

CCTTTGGCCGGCAGGAGCAGCCTGATTTTAGTGACTCGTTCAGAAGGGAGGTGCAGCTG0
AAGGTTGTGTTTATTAAAGCCCAAGTGACTGGAGGTAAATGCAGGTGTGTTCAGGAAATe
AGCTGGTTCACCTCTCAGTAGGCACAAGGCCAAAGTCAGCCGACTTGCAGATTGTAATGO
CGGTTCTCCCACCCAGAGGTTATTTGAGTTCATCCAGCACTGCAGCTGAGCAGAATGCTGC
(GTCAGGGTGACACAATGCAAACTGGAGCCATGTCCTCAAGGGCATGCCAATCAAACCA,

CTTTAACCTTCGCTGGTTTGTGGCTGCTGACCTAGAGAGGAATTTGTTATATGGCTGAGGT
CCTGTCCTACCTAAGCCAGACTCCAGTGCAAAAAAAAATCCTGTCAGATGCGCCTCTTCT7
CTCTGTCTCCATCTCCCTCTCTGCCTCCCGTTTCCCCTTTACTCTTTACTGTTAGTTGGCCT
GGGGTTCCTGGGCTGAAGTGGAGTTTCCTCCTGTCTCCGTGTGTTTGCTGCTCTGGTTTG0
TCTTCTTCCAGGGCCCCTTGGTAAAAGAAGAGCTGCTGACAGGGTAGAGTGGAGGTGGGG
AAGTGACCACCAGACTGGGAGTGATGTAGGTTGTGGTCATCAATGATGTAGGTTGCTGTCA
CAGGACACTCAAATCAGCTGTGACCAGAG (SEQ ID NO: 5)

eHGT_703m (322 bp):

TGGGCTTGATAGACAGACAGCTTCAGGTTTCCCGGGTTCCAGCAGACTTCCAGCCCCTAC
CTGGCCTACTCTGTGATGACACAGAGCTGTAAAAGGCTGATGCAAGTTGGAAGAAGGGA
TGAAACAGACTCTGTGGGGCAGATGGAGCTGCTGCCGGCCCCGTGGGACACAGGTCCCT
GTTCCACCTGCCTGTTTGCACCTGCTGATGTAATCACCCGGCCGCCTTGGCTCAGGGCTG
GCCTGCTCACCTGGTTTTCTAAGGGAGCTGCAGGTGGCGGGTGAGAGGGCAGGAGGG

AGGGGATGACACAAGTGTCCCAGG (SEQ ID NO: 6)

eHGT_087h (573 bp):

AATGGGGCCTCAGTTTCTCCCTTGGGATTAAGTGGGTACCAGGCAGGACAAAATAAGCCA
CCTGTGCCATTCTACCCTTTCCATCCTGCTGTTTTTCCACCCTGCAGCTGCTTTCTCAAAGA
ATCCCTGAATCTCCTCTCTAAATAGTGCAAGCTTGCTGTTGGGAACACCCACAGATGCAC
CTACAAATACACAACTCACTTTGAGTAATCATATTGATTCGGAATTATCGGCCATTCAAATAC
TCATTGAAGATGCCATCTGGGATGTTATTGCTCTTCAGAGGTAGATCATATTCTGAGAAA

TCTGTCAAAATGTAGAAATAACTCATCAAAATGGCCATTGCAGAATCTAGCTGCACTTCTTA
GGAAGCAGACTCTGATGCTGCGGGTTTCATTGCCCCTAAGTGAGATGCTGAAGGAAGA
GGGCTGTTTCTTTTCTGTTTTCAAGTGTCATGAGAAATTTAAAGTTCAGGAATGTGCAAGT7
CAGAGTGCTCCTGGACTCCTTTGCTCATTCAGAGACATCTCACTGAAAACAAACATTCCTO
AGGTTATCTCTGGTCCTGG (SEQ ID NO: 7)

eHGT_128h (531 bp):

CATCAAGGTCAGGGGCCTTACCTCTCCTAGTATCATGAGGAGGATCTCAAAGCAGGGAA
GGAAGCCAGCTGAGGGACCCCTGAGAGGAGATCAGGGGATAAATACTTTGCAACAGAAT
CCCATGGGAAACATGACAAAATTAGTAACAGGAATGGAGCCTCCCTCAGAGGATACATG/
TCGTTGAGTTGAAAATAACCACAAGGTCATCAAATCCAGCTGCCACCAACTGCCTGAATATT
TCAACAAATTITTGAACAAGCAGTCCTCCAGCCTCCTCCAGCTGCATCCAGCAGCTCAG
GCTCCACCTGACAGCCTCTTCTGATAGCGTGAAGGCTCAGAAAGCCCCTGTGGGGCCCA
CACATCCTGGGGCAGGCCTCTAGTGGGCAGAGGGCAGCATACTGGGGTCTGGATCTAA0
CACTCCTCCATCCAGGTGGTATATTTATAGCCCTGTGCTTTACAGAAAAGACTTCTGATG
GATCAAGACTTTAGGCTGTTTATGTGGCTTCTTTCATGAGCCAACT( (SEQ ID NO: 98)

eHGT_181h (263 bp):

TGTTGGGCTTTCTCTTGGGTTTATGACATGTGCTCCATTGTACTAATCCATTTCTCACAGTT
CCATCTCTCATAGCAATTCATGTAATTGCTGCAATTTTAACATTTTGGAACGTATGTAGTG
GGGAGGGGTGCAAGAAGATCTGGCAGTTTCTGCTACAGCTAGCTAATGGCTAATGGGGG)
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GCCCCATAGATCTTTGTGGCAAAACAAAGAGTTAGACAGTGCAAAACAAGCTCTGGAAGGA
ACAGGGTCTGGCAGGAGA (SEQ ID NO: 8)

eHGT_260h (705 bp):

GCCTGTGGGACTCTGTGTGAGTATCCTCTCTGGAGCAATGCCTCTGTGCAATCTCTAGAAA
ACTCCCTATGTTAGTCTCGAACCCACATGGATTGAAGGATTCTCCTGTAGCTAAGATTTTA
AAGACCATGGCAGCACTGGGGAGCCCTGGAAGTCTCCCTCTTATCCTATACCATGTCTGG
GAGCTTCTCTTGGCTCCCTGCCAACCCTAGCCAAGCAGGAGGTCTTGCTTCCCTCTCCT
CTAGCTGTCGGTGCTTCCCTTCACTTCTGTGTTGAATCCCAGTGTCTCTCCTAGACAATC]
TTTTAAGTGTGAATATCTACTTGCTATTTTGGTTCCTCTCTGTGGAGGAGTGTACTAGCTGC
TCTAGTCAGCCATCTTGAATCTTCCCCCGCTTTTGTAAAGTGTTTCTTAATTTAGGTTTCO
GATGTTTCTTTATGATTCTGTTCAGGTTATGCTTCTGTGGCAGGAATATCACAGGAGCA
GTTGTTCTCTTCTCATTGCATTAGATTAGGTGACACATGATTTGGATTTGTCCTATTATCGG)
ATGTTAACTTTGATCATTTGATCAAGGTGATATCTGCCAGGTTTCTGCACTGTTAAGTTAC

TGTTTTCTCTTTTGCAATTAATATATGTTTTGTGGGGAAATTTTTCAAGACTGTTTAAAATATC
CCCGTTGTCATAAAACTTTCACA (SEQ ID NO: 9)

eHGT_356h (564 bp):

IGGTGGAGTGAAGACTGAGAGGGGTGGTAGGGGGAGATGAGGCCGGGAGGAGGAGAGT
ACACCCTCAGGGATGGAGAGCCAACAAAGATTCTAAACGAGGAGTTCTGCAGTGAGACT
GCATTTTGGAACAATCGTCCTGGTTTTGGTTGAGAGCACAACTTAGAGAACAGAGGCTAG
GGTGGCAGGCTGGAGTGACAGCCTACTGCAGCTGTCCAGCCAATTAAGCCCTGTAGGAA
ATGGCTGATGCCGCAGTCTATGTGATGCTGAACTGCGGTAGCCAGGCTGACCTGGCC

AATCCCGGGCTGTGACTGACCTTCAGATGCAGGCAGCAGAGAGAAGAGGACAAAAGTGCA
CCGCTGGGGAAAGGCAAGCAGCTGGCACCCAGGGCACCAAAGACCCGCACAGTGAGCAT
AAGGCCAGCAAGGGCACAAAGCCAGCTGTCACCTGTCCTCTGGGCCAAGCCAAGGG0
GCTGGCCTCCTGGCCACCTCCTTGGGGGAGCAGTACCCCCATTGTCATGACTTGTTCAC
GATTCCCAGACCTCCCAGTGCTATCAA (SEQ ID NO: 10)

eHGT_375m (322 bp):

GCAGAGGGAAGATGAAGTCTTTGATGATAGCCAACTTAGTGTCAATAAGTGGCTTTCTT
GAGACATATTCAGATGGGAACGTCTTGCTTGCCAATTGCCATAGAAATCTTAACACACCA
GAAGATTGTCCAAGCGCCAAGCCTTCCGTTCTGGACTAAATTACTTTGAAGTGGCTCAGGA
CGAGCAGTGGTCAATTTTAACTCTATAGACTGGACAGAAGAGGCTGGGAGTGGGAGATTG
TGCGTTTTAAAGCAGAAAATAAGAAGGGGAAACTTGTTTTATACACTCTATACAAGCTTCTG
CTCATTGTCAGATATCT (SEQ ID NO: 11)

eHGT_387m (492 bp):

TGGCTCTGGCAAAGGATGGAGATTTTTTTTTTAACCTATTCTTTTGAGAATAAGGAGGGTCT
TTGTTTCTCTTCCCTGGGAACCGAGCAGCCCCTTTCTCTGAGGGTAGAGTTGGGGCATGG
CTCAGCAGAACGACAGTCATCCTGGCTAGTAAGACTCAGAGGCTGGCCTTCAAAGGCTTG
AGCTCCTGGGTGACTGAGCAGTGGAGAAACAGAATCCTGCCCTTGAATTGCTCCCCAGG0
GGGCTTTATGCAGTCTGGGGAAGCAAGGGATGCCCTGTGATTCTTAAAGAAACTGGTATA
TTTTGCACTGCATAGCAGACTCCCAAGACACACAGCCTTTTCCAGGAGGAGTTCCTTAGAG
GGGAAGGGGATAGGTTGCAATGGTCTGCTTAGCCTCCCGAAGGCTGCAGAAGCTGCTAAG
ACAGGGGTAACTGAAAGATAGACTCTGTGAGGTTGAACAGCAATCTTTATGACCTGACCC<
CTAGGCA (SEQ ID NO: 12)
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eHGT_395h (624 bp):

CTGGCCTTGGTCTCTCCTGGGCTAGAACAGGCCCCTTGTCTGCCTCCCTGAATCACTCTT
AGGCTGGGCATGCACCTTCCCCCACTCCAGATGTGCTGACAGCAGAAATGCCAACCCCT
CCTTGAGGGCCAGTGAATTCAGCAGTGACAGGTCACTCTCTGAGCGAGACTGGTTCTC0
TTCATCCGCTTGTAAAGGGAAAAACAGCCTCGGCCTCTGAGCCTGGCACCACCAGGTTTG
GCCAGTCTTGGTTGTTTGCCTAAGTCCCAGTGCCTTCAGTTCCCATCCCTCTTCTCTGACO
CCCAACTCCTGAGCCCCTTGCCTGTCACCCTCCCCCACCCCAGCTGCTGCATGTGCCAAC
CCCCCACCCAGGAGAAAACGAGGCTCTTGGAAGGGAATAAATGGAGGCTCTGTGCAGG
TGCAGCTGAAATGGCCCTGTGCGCGGCCACAGATGGGCCTCCTCTCCCCCTCCACATTT0
TGCATCAACAAAGCGTGACCTTGTTTGGATGACAGTCGCCCCATGTTTTCCCCATGACAAT
GCTTGCCTTGCCTTTGCCTCCCAGCGGGCTGTCTCAGGACATCTCTGTTCCCTGAAATTGG
GAAAGGGTGGTGGGGTGGAA (SEQ ID NO: 99)

eHGT_007m (508 bp):

CTGGTAGAGTGGCAGAGAGAGAGAGAGAAAAGGAAACGCTAGAAAAGCTGAGCTGCAAG
CCCAGGCTGCCATTTGAAAGAGCAGTTGAGGAAGATCTGAATGAAAAACTCTGCAAATT
TGCTAATTGTGTTCAGTTCCATGAGTTTCATCCCATTGAGTGGGAGCCAGGCCACCTGAT7
GCTTCTCCTTTTGGTAAAGAACATCTCAGATGAACCAGCTGTCATGGACATGGTTCAGAA,
TTGGCCCTAAAAAGAAACCTGGGCCATCTGTGTGTGCTGTTCTATTCATAGGATGCCCT
CAAATCACATATTTCTATTAGGAACCTCACAGCAAGGGCCTCTACCATGGGAGCAATAGA
AACATTGGTCATCATCATCTATTGCACTCCCTTGGGGTGGGAGTGCTGTGATTTCTAGCA
AGAGAACTCAGGGCTGAGGTAGATAACAAAGACAACTTGGAATGTCTAACGTGAGGAAGC
ATCCTTCTCTTCCTTTTGCTTTG (SEQ ID NO: 13)

eHGT_453m (721 bp):

AAATCAGTAAGAATTACACTCCAAAAATAAAACAGGGAAGGGTATTAGTATGTGATAC
GCATGGATAAAGTAGAAGAGGCCAAAAATACAAAGAACCGTAAACTCACTAGTGATGGAA<
AAACGCTAATTAAAATAATGAGCTTTCCTGACCCTTTATCACATGGGCACATTTTCAAAG
CAAGACTCTGCTGAGGAGAACACAGAACAGGATCCTTCAGACAAGCTTCAGCAACCAATT
AGGATGTTCTTAAATAGATCGATTCTTCTACTTTTTTTAAAAATAACATAGATCTGAAAAGC
TTATAACTTTTGGTTTTTTTTTAAGGACCATATTAACAGCATCTTCCAGTTTTTCTAGAGTAA
ITGAATATGTATCCCTTTTATAATTAACAATATACATATATTCATTTTGTAAAAAGACTATA
AATAGAAGAGAAAATGAAGAGATGTTTATTTCTTTTACACGCATCAGACTAAGGCCTTCAG
TCAGCAGGGGGCAGAGTTTATCATCTGTACTCTCTGAAGTGTCACACTGCCCTGCCTTT6
GTGCCCTTGCCTGTCCCTCTGTGACGGTCACCCTTTCGGTTCTGGCTTGGAGCCTGGTC
TCAGTGCCTGGCGGCCTGTGCCTGGGCTGTGCTGAGCTCATTTGGTCGTTGTCCTAGTGA
TGTGACCCTACCTTAGACTTCCCCATCTCTTGAGGTGGCTA (SEQ ID NO: 14)

eHGT_470m (611 bp):

GGAGGGGCATAGTGTCCACACTTCAGTCTTCATTCTTCTTGAGTTTCATGTGTTTAGCAA
GAAAACTTTTATATTTCTGTCTTTGATAGGCTTACCAAATCCAAAGTGCTCCCCCTCCCCC
ACTATTTCAGGTTGAATATCTGTTCTCTGAAATGTTTGGTCTGAAAAGCATATCCAAATTTG
AAGATCTGCATATATGTAATGAGACCTCTTGGGATGCATCTCAAGTCCAAACACAAAAGT6
TTTATGTTTCATGCACACTTGACACACCTAGCCTGAAGCTAATTTGATACCATGTCTTTAGT
GCACCTGTGTTCTGACTGCAAACCACTATAAGGAGTCAGGTGTGGAATTTTCCATTTACAL
CATCGAGTCACTGTTCCAAAATGTTCAGCTTTTAGAGTGCTCTGTGATTTGTATTTTTGGAT
CAGGAATGCTCAACCTGTATTTTAATGCTTTGGCCTGAAACCTTCCCCTCAGAAGGAAATG
TTGATTGCAGACTGGCATTTTTGCCTCCTGGGATAGTGAGTTGTGTTTTGACTTTTTTCATTI

TTTATTTATTTTATATTCATGCCTGATTGAGGGAGGCTTTTAGACCATGGT (SEQ ID NO:
15)
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eHGT_479m (808 bp):

NCCTGCGGCCGCACGCGTTCCCTAACCTAGAAAAACCCACCATCAACTATTGAGGTAATGT
TCCNTAGATGCAGGGTCATCAGTGGGCATTGTTACTTACTGGAAGAATGCTCTCTGGCGGA
GGGGGAGGGAAGCAGGAAAACTCTGCGTTAAGCAGGGCATAATCTCTTCAGGGACCTO

TTCAGTTTCAATCCGACTCAAGTCGTGCTTTGCAGCTGGCCCCAGTTTTGGCTGCTCTGAG
GTCAGTTGTTGGTTATGCACTGCCTGGGGTGAGGGCCAACCAGGGAGGGGGTTGGAG,
AGGATGCGAATAGTCAGAGCAGCTGGGAGCAAATGTATCCAGTTAAGGGGATCAAAACAG
AACGTCAGCAACCCCCGTAATGCCCCAAATCTTGCATAACTCTGTGTTATCTAGGCCATC
CCCCCAACCCCACCCCGCTTCTCATTTGGAACAAGGTCTTTCTATGTATGTAGCTAAAGT
GACCTTGAACTCATGATCTTCCCTGCCCAGCCTCTGAGTGCTAGGGTAAAATAGGCGTGC/
CCATCCTGCCGGGCTTCACCCACTCCCTTTCATTTCTGAGACACTTCCAGTTATTCTTCCT
ATTCTTACTCCATTCACTCATACTGACCACTTCAAAATTCTGGAACTTTCCAGCATGCACTO
GCTGCAGATGAATTGTGCTTTTCTGCTCCCTCATCTGACTCTCCTTCTCGTCTGACTACTTA
GCTCTCATCTTCCTCTACGGAGTCACCAGTCTTTTTTTTTTTTTTTTCAAGACAGAGTTTCTC
TGAATAGCCCTGGC (SEQ ID NO: 16)

eHGT_494m (654 bp):

GTTGAATGACATAGTTTTGATGAGATATTAGGTAGATTTCAGCTCATTTAGAGAAA
AGAATATATTGTTCTGCCAAAGAATTCTGTGTCCGCTTTTCTGGCCTGGGTTCATTGTGTGT
CACGCTACAGAACTGGTATTCAAGAAAGGAGCCTGGATTTCTAATCATGTTGATATTTCCCA
TGTAGCTTTTTTTCTCAGCTCCTTGGACTCTTCACACAAAACTATAAAAGGTCATTAATTAT
GGGTCCTTATGTAAATACTGGCCTGTTTTGTGATTCTATTCTGAGCAACGGTTATATACATC
GCTCAAATAAATTAATTTTCTTGTCCCAAATGACTCATTCACTGGAACTAGAAGTTCCC/
CCAGATCAAATAGAGAAAGGGAGAGAGGACACAGCACAATGCTGCGGATGGGAACTTATT
CTGCCCTATACCAATTTATGAGTACTGGCACAAAATTTTAACGGGAAAAGCTCTAAGGGAA
ATGTTTGTGTGTTTGTGTATGTGTGTAGGAGAGAGAAGGGGAGAGAGAGAATTATGAATCT
GTCTTCTCATGTGTAATACAGCCATGTTTGAGATATGAATGTAATTCAGACATACTTGCO
TGAGTATTTTCTCTATATTTAATGAGCTGTTCTG (SEQ ID NO: 17)

eHGT_467m (605 bp):

GTAGAAGGCCATGCTCACACTTTGGGCATTTTCCCTCAGCTCCTCCATAGCCTTAAGTTT
AGATCCCAGCTTCACCTGCTGTTACCTATTTTATCTGCTTTCTTCCTTAAGCTGGAAAGC
TCTGTCACAGCAGGCACAGAATTGCTGATGACTTCATGGCAGAGGCAAAAATGGTAATTTT
CTTTCCTTTTGTTCAAAGCACTGTGCATGAGAATATAGTTCTAAGTTACTGACTCAGAGAT
ATAGAAGATTTTGAAGAAAATGATGACAAGCAGTGGTTTTAAAGGTGAATTAGATCATAGAC
(GGTGTTTGGAGGAAAAAGCAGGGGAAGGGAATTTTCTAAATAGAGGTCGGTCACCAAGA

CATATTGAAGCAGTACAAATGACATTAGAGAGAACAAGGTGCAAACGAGTAAAAGGCCAGT
CCTGGGGGAACTGAGTGCTTTCTAAGCAGATGATTATGAGAACAAGGAACAAATGTCCCTO

AAACCAATTAGGAAATGGGACTTGAGATGAGAAAACCTGTTCTGGGATACACAGTGATCTA
TTTTAGAGTCTGAATAATGTTGTCCTATCTAGAGTTGAAAATGATAGGTCCCT (SEQ ID NO:
18)

eHGT_483m (716 bp):

GTGGAGGTTGGGTGTTTCCATCACCTGGCTAACAGAGATCACAATCTCCTTTTGTTCATCT
AGGGATAAGGTTTGTCCATAGCTCGACTTGTCTGGATTTCTCTGTCCATCACATGCCTATG
ACGCTCCCCACACCTCTCTCCTAGTGGCTCCTTGGTTTAAAATGCCCCAGATCTGCAGCTC
ACAGAAGAACATTTGGCTACTCCCGTTTTTAATCTACTACTTCTGTAATGGGGCTCGGGAG
CTGGGCTGGGTCCCCCGAACCTGTGGGCAGCTGGCAGCCTGACCCTGGGCTGAGTACCA
GGCATGGGGAGGCCAGAAGGAAGGGGCAGATTGAGCCAGAGAGGTAAGACTGCAGAGA
CCAAATAGGAGGGGAGGAGGCCAGAGCCTGAGGGTCCAGATGGGGCTGGCTGGGCACA
GGAGGGCATCTGATGCAATCCGCCAGGAGAGATGCCAGCCGGCCGGGTGCTGCAGAGG
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TCTGTTCTTGAAGAGTCTAGTGCCTGCTCTATTAATTCTGGCTCTGTGGGAATT
ATTTCCCTATGAGGTCTCCTGAGCCCCAGCAACCTCCCCAAAGGCCTTAGCTCATAAAA0
CCTGTGTCTGAACAAGCAGGGGGTGGGGACATAGAACACCTGGGTTGGTGGCTGCCT
GGGAAGGGCAAGCTGAAGTATCTTGTCAGTATAAACACAGTACCTCAGCCCTGC( (SEQ ID
NO: 19)

eHGT_606h (824 bp):

BGGAAGAATAGTGAGTTCTGGGGTGGAGGGTTTTGATTTTTTAAAGTGGAAAGTCAAGAAA
TGCACCACGGAGAAGGTGGCATTGAGTGAAAACCTCAAAGTGGTTTGAGAGAAAGTGGTG
CAGATATGCGGACAGCGCTTCAGGCAGAGAAAATAACCTGGGATGTCTGAGAAAAGCAA
GAAGCTGGGGCTACTGCAGTAAGAGCAAGAGAGTTAAGAATAGGTGTAGCCAGAGAGTTA
TCAGAATATAAGATTGCATAGGGCATTTTTAGGCCAATATAAGGACTGGCATTTTTAGGTCA
TGATGAGAACTGGCATTTACTCTGCCTAAAATAGGAAACCACTGGAGCATTTTGAGCAGA0
GAGTTGAACTGTCTGATTTAAAATTTTAAAAGGTTCTGGCTACCTTGTGAGAAGAGACTGA/
TAAGATATGCATGGAAGTAGGTCATCAGTTATTAGGTTATTGCAATAATCTAGGCAAGAG

GATGGATCAGGGTGATAACAGTAAACTTCATGAGAGCATTTCAGTTGCAAATATATTCCAGA
TTTGCTGACCAGATTTGATAAGGAATATAGAAAAAGAGGAAAGAACAAGAGATAACAGAGT
GTAGGCAGAAAAGAGAAAAGGTTCAAAGACTGAGCCCTGCAGTATTTCAACATTAAGAGO
GAATTGCAGAATAGGAACCATCTCAAGGCTTTAAATACAAGTGCTGAACACTCTCAAATT
ATATTTGTATCCCAGACTTCTCTAAAATTCAAGTTCTAAAATCCAGTTGGTTACTTTATGTCT
CCACTTGGAAACAAGTCTTGAAGCAGT (SEQ ID NO: 20)

eHGT_738m (897 bp):

GAATGTATTGGATTATAACATGCACTAGTATTAAGTATAAAAGTATGTTCAAGAAAATTTAA
GTTATTTTAAAGACTGATGTAAGGAAAGAAGGAGGAAGTTAGTCCATTAAATCACACTGA0

AAGGATGCTTTCCTTTGTTGTGGTGTCAAGGTGAGAAACTATGTAGATTTGATTCCGTAAAT
ATCTATGGTAAGGCAAGTGACAGGGTGAACTCAGCTGAGCTGATGGAAATAGTTAGAACAT
AGAAACAGTCAATAACTATTCATTTTGTAAAAAAAAAAAATAATAATAAAATAGCTCCTTC
GTCCTGAAGCGTAATAAAATATTAGAAAACACAATGGAAAAATGAGGCACTCACAGAAGAA
ITACAGTTGGCTCTAAAGCATAGAAAGTCTCAATTATTTCAAAATAATAGAAAGGTACTTT
GACAGTGAACCCGGAGTGGTCTCTGGGAACAGGCAGCTTGGTCCTCAATCTGGCAGTC/
GCTAACTACACTGTGATCCTGGAAAAGATATGCTTTACTTCCTCATTCAAAAACTCAGAA
TATAGTGCTGCCTGTGCCCTGATCTACCTGATGCCCCGCCCTACCTGCCTTTGGGGGTTG
CAGGTAAGGTGGTGTGGAATCAGGTGAGAAATGTCACAGCAAGCACCTCTGAAAGCTGCT
CAAGCTCCTTTAATACGCTCACCCGTGTCCCATTGGTCCCAAGAAAGCATCTCTTCTAA
CAGCAGTTCCTGATTGGCTGGCATTGTCTGTGTCAGCAATCCTTGGTCTCTTAGGCAGT
CAATTAGGTCCTCCTGTAGAAGGTGACTTTGCC (SEQ ID NO: 21)

eHGT_796h (551 bp):

CTCAGCCTCTATTTCCCGTTGAACTGGTTTTGGTAAGATATTTTACAGGCTAACTGTG
TTTCATCTAGCAGCCAGCAAGCGTTTGCACATCGTTATAAATTATGTCTTGTTATAAACTTGT
CTAACAACAATTCACTCTGAGCAGGCATTCCGCATGCTCATTACATAATATTTTTGTCTO
TGCAGCTGCACATCTGCACCGTAGTGTAGCTCCCTGTCCCCGGGTGACCGATTGGAACH

AGGTTTCTCCATCCCCAATAGGCCTCACTGTGTCTCATCACACCAAAGTATTTTTAAAAAGO
CTTAATGAAGACAGCATCCTCTGTATCATCCCCCGGGAAGGCTGAGCAGGTTGCGCACC/
AAATACACTTCAACGTTCCTATCTGCCTAAGCCTTGAATCCCCTCCTCTATGATATAGCAA
GGTAAATGCCTGCATCCTGACTGCATTTAATGGACCACGGGCCCTGGGTTGGGGTTGCAG

CACCCAGTGAGCTATGAGAGCAGCCCCCAGCTGCTCCGTCTGACAGATTGAAGCCAGGCT
(SEQ ID NO: 22)
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eHGT_710m (382 bp):

AGTGACTTGGTGCTATGAGCCATATTTTGCTGTTGCTGTTGTTACTGGTAGTTTTTGTAAT
CTGGGGCTAAAACTTGGGGTCTGGTATGCTGTCATTTACCAGTGAGCTATACCCTGGATA
TATGATTTAGATGAATGTGAAATATCACCCCAGACATACATATACTAAACACTTGGCCCTT6
GCCCATGATGCTAAATGGAGGAGATAGAAGCTTTTGGGGCACAGCCTAGTGGAAGGAAAT
GAGGTCAAATGACATGTACTCTGAAAGGAATATGGGTATTCTGGGCTTGCGTTATTCTCTCT
TCCCTCTCTCTCCCTCTCTCTCCCTCTCCCTCTCTCTTTCTCCTTTTCTCTTTCTCTCCTC0

CCTTGTTTTCCA (SEQ ID NO: 23)

eHGT_588m (655 bp):

GGCATTCTTGGATGTGTTAGGCCTCTTGCTGCTGCTCAATTTCTTTCCGTTTGACACATC
CCAAACCATCATGTAGAATCTCATGGCTGAATTCATGCCCCGGCTCCATCTAATATTGTGT
TTGACACCATCAAGGGCACCATCTAGGCTTTCCAACCCATTTATAAATGATACGCCCACAT
CCACAAGGGCTTATGACTTTTGTAGGCATCAATAGTTCTGATTCCCTACGATAATGGTTCAT
TTTCTTAGTAATAGAGAGCAGATCTTTTTCCTTGGGCTAATTTTAAGCTTGTGATTGTAGA

CTATATGAAGACGAGGCTCTTAATCATCAAGGCATTTTTTCCCCTAAACACTTAGGCTGATG
AATTTTCTGAAATTTAGAAAACAAATTTTGCAATCACTTTTCTTCTTGATTGAAAAGAAGO
AAAAGGACAGATCAAAAAGGCATAATTGCATGGTACATCTAGTCAACAACTGTACAGGCA
AGTGTCAAAAGTGTGCATCTTAAACTGCCTCAAGACTTATTATGATGTCAATTTGCCTCCA0
AGGATCCATATGTATTAGGAGGGTGGCAGGATGCCCTAGTTCACAGCTTAACCTCTGCTTC
CTAGCCTAGATTCCAACTCTGTTTCATCTACCCGA (SEQ ID NO: 24)

Core-eHGT_023h v3 used in 3xPVALBCore enhancer (260 bp):

GGTCCTGGTTCTGACTCAAGCTGCAACCCCCAGAGGCAGAAGGAGAGGGATGCATGGA0
GGGAATGTCTTTTTCCACCAAGCAGCTGCTCCCTTTCACAAGAGGCCAGTTATGTAAGG
CTGCTTCCTCTCCCCTTGCTAAATCTTTTCTAGTGCAGCATAAGGCCAGAGCTAGGG

AGTCCACACGGGAATAAAAAGAGCAGATTGCTAAGCACAGAAGCCATTTATAACTAAAACO
TCTCAGCTCAGCTTAGGG (SEQ ID NO: 25)

3xCore-eHGT_023h v3 (3xPVALBCore) (1000 bp):

GGTCCTGGTTCTGACTCAAGCTGCAACCCCCAGAGGCAGAAGGAGAGGGATGCATGGAC
GGGAATGTCTTTTTCCACCAAGCAGCTGCTCCCTTTCACAAGAGGCCAGTTATGTAAGG/
GGCTGCTTCCTCTCCCCTTGCTAAATCTTTTCTAGTGCAGCATAAGGCCAGAGCTAGGGAA
AGTCCACACGGGAATAAAAAGAGCAGATTGCTAAGCACAGAAGCCATTTATAACTAAAACO
TCTCAGCTCAGCTTAGGGACGCGTCCTAGGTCACGACTCCACCCCTCCAGGAACCCCTAG
TGAGGGAGTGGTGGGAGCAGAGCCCTCATCACACAGACTTGGTCCTGGTTCTGACTCAAG
CTGCAACCCCCAGAGGCAGAAGGAGAGGGATGCATGGAGGGGAATGTCTTTTTCCACCAA
GCAGCTGCTCCCTTTCACAAGAGGCCAGTTATGTAAGGAAGGCTGCTTCCTCTCCCCTTG0
TAAATCTTTTCTAGTGCAGCATAAGGCCAGAGCTAGGGAAAGTCCACACGGGAATAAAAAG
GCAGATTGCTAAGCACAGAAGCCATTTATAACTAAAACGTCTCAGCTCAGCTTAGGGA0
CGTCCTAGGTCACGACTCCACCCCTCCAGGAACCCCTAGTGAGGGAGTGGTGGTGGGTG
AGTAAGAGTAGGTGGCAACTGGTCCTGGTTCTGACTCAAGCTGCAACCCCCAGAGGCAG
AGGAGAGGGATGCATGGAGGGGAATGTCTTTTTCCACCAAGCAGCTGCTCCCTTTCACA
AGGCCAGTTATGTAAGGAAGGCTGCTTCCTCTCCCCTTGCTAAATCTTTTCTAGTGCAG0

ATAAGGCCAGAGCTAGGGAAAGTCCACACGGGAATAAAAAGAGCAGATTGCTAAGCACA
AAGCCATTTATAACTAAAACGTCTCAGCTCAGCTTAGGGACGCGTCCTAGGTCACGACTCO
CCCCTCCAGGAACCCCTAGTGAGGGAGTGGTGG(SEQ ID NO: 26)
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(CoreB)eHGT_121h enhancer (150 bp):

ATGAGAGGCTAGAGTTGGAGAGCACAGTTCCTGCTTCCAAATTGGCTTGAAGTGGGGAC/
TCTGCTCTGCATGAAGCCTGGGTCAGGCTGCCCCTCTCATCTGTGACCTCCTGTGGTCGG
BAGGGACTTGCTCTGGATTATATAAAGGCT (SEQ ID NO: 27)

3x(CoreB)eHGT_121h (450 bp):

ATGAGAGGCTAGAGTTGGAGAGCACAGTTCCTGCTTCCAAATTGGCTTGAAGTGGGGAC
TCTGCTCTGCATGAAGCCTGGGTCAGGCTGCCCCTCTCATCTGTGACCTCCTGTGGTCG
GAGGGACTTGCTCTGGATTATATAAAGGCTATGAGAGGCTAGAGTTGGAGAGCACAGTT0
CTGCTTCCAAATTGGCTTGAAGTGGGGACATCTGCTCTGCATGAAGCCTGGGTCAGGCT0
CCCCTCTCATCTGTGACCTCCTGTGGTCGGGAGGGACTTGCTCTGGATTATATAAAGGCTA
TGAGAGGCTAGAGTTGGAGAGCACAGTTCCTGCTTCCAAATTGGCTTGAAGTGGGGACAT
CTGCTCTGCATGAAGCCTGGGTCAGGCTGCCCCTCTCATCTGTGACCTCCTGTGGTCGGG
GGGACTTGCTCTGGATTATATAAAGGCT (SEQ ID NO: 28)

eHGT_589m (558 bp):

TGGAAGGAGATGCATTTGTATTGAAATTTTCTGTTTCATTTAAAGTTTGTTTTTTTCTTTAA/
ACTGGGATATATTTTCTTCCTGTACAGCCTTGCCTCCTTCCAATTTATGTTCAGGATAAAG
TTACATTTAGGCCATTTATAAATGGTTAGAGTCAATCAACACGGTAAACATTCGTATAGCA
TATTGCAAATTAACCACTTGGATGTTAATCATTTCTGTTTGTGCTTTTTTTTTTTCCCCTC
ATGTTGATTTCTGAGGCCTTTAAAGATGGTAACTTTATTATCCTTATAAGATGCCAACATTT
AGTCATCAACATTGGTTAAAAATAAAGGGGGATCACCTTGAGCTGCAGACATGCAAATCA/
CTGGAAAAACACCAGCTGGCCTTAATCTTTCACCATTGCAGTTTTGTCTGCCTCCTGTCAG
CAGGCTAGCAGGTAGGCTTTTTATAGAAACAGGGACTTAGCAGATGTAGCTGCTGTTTCCT
TCTTGTCAACACTGAAATTCTCCTTTTTAGCCCCTCTGACACACACAGACACCAACCGAA
(SEQ ID NO: 100)

eHGT_086h (452 bp):

ACAGCCTTTTCCTCCTCTGACATTCCTGACCTCCCCGTGGCCTGCCTTCCCCTGTCTCCT
GGCCGAGCCATCCTCTGTCACCTTCACTGTTTCCACTAGGTTATTGAGGCCTTTTGGTC
GAGCTCCTGCCACCAAATCAGTGCCTGAGGCTGCTGCATAACAATCTCCTTCCTTGATTA
AGCATCTTAATTATGCTCCAGGAATTTGCTTAAACAGATTAATCATTCTGGAGGACAGATTT
AGAAGCTGTGCTAGCTGAGGGATCTGCTCTGAGTGTCCCCGGGGAGATTCTGGTGACAAC
CGCCTGTTGGGCCTTTGCCAAGGCCTTGGGTGCCTCGGAGACTCGGACACTGGCTGGA
GCTCTACGCACCCCCGAAGGCTTCTCTTTGCTCCTCTGGGCCTGTAGAGCAGGCTCTGAA
ACTCTTGGATGTGAAACGTGGCAGGAGT (SEQ ID NO: 101)

eHGT_963m (431 bp):

ATCTTCAGGGTCACAGGCACATAAAGGTGGAAGGGGAGAACATATGCAGTCCATCTGTCT
GTCTGTCTTTGCACATAGGCCTCTTTACCAAGCCACCCTCGGCTCGATCTCCCTGCACG0
ACCTACCCCACTTAGTAGATCTTCAACCCTGATGGCATCATCACGGTTTCTGTCCCCTGA
CTCTGCTCCGAGCTTACCCCACTTGTCTCCATTGCAGTGCCTACAGCGCTCAGCCCGTAT
(GCCTTGCACAGCCTCTGTGTGCCGTGCGCAGCATCAGTGTGCCGTGCGCAGCCTCTGT

ACGTTTACAGTGGGTGTTACCAGCATTCCTCCTGCTTTATCATCCTCTGTGTTGATGCGG
GGTCAACACATCCTTGGCTGCTATGAGAACAGAAGGACACAGTCAGTGGACTTTGTGGG

ACTTGGA (SEQ ID NO: 102)
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core3_eHGT_453m(250 bp):

AAGAGAAAATGAAGAGATGTTTATTTCTTTTACACGCATCAGACTAAGGCCTTCAGCTCA
GGGGGCAGAGTTTATCATCTGTACTCTCTGAAGTGTCACACTGCCCTGCCTTTGTGTGCC
CTTGCCTGTCCCTCTGTGACGGTCACCCTTTCGGTTCTGGCTTGGAGCCTGGTCATCAGTO

CCTGGCGGCCTGTGCCTGGGCTGTGCTGAGCTCATTTGGTCGTTGTCCTAGTGATGTGA
CCTACG (SEQ ID NO: 103)

3xcore3_eHGT_453m (750 bp):

GAAGAGAAAATGAAGAGATGTTTATTTCTTTTACACGCATCAGACTAAGGCCTTCAGCTCA
CAGGGGGCAGAGTTTATCATCTGTACTCTCTGAAGTGTCACACTGCCCTGCCTTTGTGTGC
CTTGCCTGTCCCTCTGTGACGGTCACCCTTTCGGTTCTGGCTTGGAGCCTGGTCATCA0
GCCTGGCGGCCTGTGCCTGGGCTGTGCTGAGCTCATTTGGTCGTTGTCCTAGTGATGTGA
CCCTACGAAGAGAAAATGAAGAGATGTTTATTTCTTTTACACGCATCAGACTAAGGCCTT
GCTCAGCAGGGGGCAGAGTTTATCATCTGTACTCTCTGAAGTGTCACACTGCCCTGCCTT7
STGTGCCCTTGCCTGTCCCTCTGTGACGGTCACCCTTTCGGTTCTGGCTTGGAGCCTGG
CATCAGTGCCTGGCGGCCTGTGCCTGGGCTGTGCTGAGCTCATTTGGTCGTTGTCCTA
GATGTGACCCTACGAAGAGAAAATGAAGAGATGTTTATTTCTTTTACACGCATCAGACTAA0
GCCTTCAGCTCAGCAGGGGGCAGAGTTTATCATCTGTACTCTCTGAAGTGTCACACTGCCC
GCCTTTGTGTGCCCTTGCCTGTCCCTCTGTGACGGTCACCCTTTCGGTTCTGGCTTGGA0
CCTGGTCATCAGTGCCTGGCGGCCTGTGCCTGGGCTGTGCTGAGCTCATTTGGTCGTTGT
CCTAGTGATGTGACCCTAC (SEQ ID NO: 104)

core2_eHGT_387m (184 bp):

GCTCCTGGGTGACTGAGCAGTGGAGAAACAGAATCCTGCCCTTGAATTGCTCCCCAGGCC
GGCTTTATGCAGTCTGGGGAAGCAAGGGATGCCCTGTGATTCTTAAAGAAACTGGTATAAT
TTTGCACTGCATAGCAGACTCCCAAGACACACAGCCTTTTCCAGGAGGAGTTCCTTAGAGG
GG (SEQ ID NO: 105)

3xcore2_eHGT_387m (552 bp):

GCTCCTGGGTGACTGAGCAGTGGAGAAACAGAATCCTGCCCTTGAATTGCTCCCCAGGCG
GGCTTTATGCAGTCTGGGGAAGCAAGGGATGCCCTGTGATTCTTAAAGAAACTGGTATAAT
TTTGCACTGCATAGCAGACTCCCAAGACACACAGCCTTTTCCAGGAGGAGTTCCTTAGAGG
GGGCTCCTGGGTGACTGAGCAGTGGAGAAACAGAATCCTGCCCTTGAATTGCTCCCCA0
CGGGCTTTATGCAGTCTGGGGAAGCAAGGGATGCCCTGTGATTCTTAAAGAAACTGGTAT

ATTTTGCACTGCATAGCAGACTCCCAAGACACACAGCCTTTTCCAGGAGGAGTTCCTTAGA
GGGGGCTCCTGGGTGACTGAGCAGTGGAGAAACAGAATCCTGCCCTTGAATTGCTCCCC/
GGCGGGCTTTATGCAGTCTGGGGAAGCAAGGGATGCCCTGTGATTCTTAAAGAAACTGGT
ATAATTTTGCACTGCATAGCAGACTCCCAAGACACACAGCCTTTTCCAGGAGGAGTTCCTT
AGAGGGG (SEQ ID NO: 106)

eHGT_534h (813 bp):

TCGGATTCATTTTGCATAATTTTGCTTTTTGGTTAAAAATGCTAACATACATATAAAATCAAG
AGTACCGATACTTGTTTCAGGTTGCATTTAACCAGGAAAAATCTTGTGTTCTGTGAGATTG
ACAGCTTCCTCGCACTCACGCTGAAATGTGCAGTTCATTGCATTTGCTTTCTAAATGAGAA
CACATTTAATGAAACCCTGACCATGTAATCAAGATAATGAGGGATTTTTAATTTGGGTGAG

ACTCAGTTGTGGAGTACACACTTTGACTTGTGTTCGGATGGGAGGTTGAGAAATTATCAG
GCCTTGGTGTACATGAGACACAAAGCAGAAAACAAAATCAGCATGCGCTGTGTCATATT
GTACTGAGATAACACCGAGGAACAGCTGTGACTCTTTCAAATGACTCCATTTGTTTGATAA
GCTGGGTAAAAATAGTGCCACTATTGGCTATTTCAGGAAGACAGATGGCGTTCTAGATTA
(GTTCCTTTCCTTGTACCCAAAAAGAACAGGACCAAGTCTTTCTGAAAATTACTGTCTGTC
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TGTGAAATAGCATCGGGGAAGGGGACAGCGCATTTCAAGCTTTTGCCCCGCAGGTAGGT
AGGAAGCAGGGGCTGAGCCGTAAAGGAAACAGGGAATTCAATTATTCCAGCCTGAGCTA
GGTGGGAAATCAAGGCATCTGTCTGTTGCTTAGGAACAGAAATATCTTGTGCTTCAGCTA
AGTTGGAGAAACCAGGTCATTTACTTTGAGAGTTCACCTACTGGTTATCCAAACAGAGCT
AAGGAGAAAGCACCT (SEQ ID NO: 107)

core2_eHGT_475m (226 bp):

TATAACAAATTATTTCCTATTCTTTCCTTCACTATTCAGGAACATCTGTCCACCACTTACATG
ATCACTTATCTTGCTATTGTGTCATTTTGATGAAAAAGAATTTTTTCTAAATATCTAAATACAA
GGCCCCATATTAACAGTGCTTTTTAAATCCCCACAGATGTGGGAGATGACCCCTTTCCATO
CCTGAAGATTGTAATTGGGCCAGTCTTTAGTACAGTTT( (SEQ ID NO: 108)

3xcore2_eHGT_475m (678 bp):

TATAACAAATTATTTCCTATTCTTTCCTTCACTATTCAGGAACATCTGTCCACCACTTAC
ATCACTTATCTTGCTATTGTGTCATTTTGATGAAAAAGAATTTTTTCTAAATATCTAAATACA
GCCCCATATTAACAGTGCTTTTTAAATCCCCACAGATGTGGGAGATGACCCCTTTCCATC
CCTGAAGATTGTAATTGGGCCAGTCTTTAGTACAGTTTTATAACAAATTATTTCCTATTCTTT
CCTTCACTATTCAGGAACATCTGTCCACCACTTACATGATCACTTATCTTGCTATTGTGTO

TTTGATGAAAAAGAATTTTTTCTAAATATCTAAATACAAGGCCCCATATTAACAGTGCTTTTT
AAATCCCCACAGATGTGGGAGATGACCCCTTTCCATCCCTGAAGATTGTAATTGGGCCAGT
CTTTAGTACAGTTTTATAACAAATTATTTCCTATTCTTTCCTTCACTATTCAGGAACATCTGTC
CACCACTTACATGATCACTTATCTTGCTATTGTGTCATTTTGATGAAAAAGAATTTTTTCTAA
ATATCTAAATACAAGGCCCCATATTAACAGTGCTTTTTAAATCCCCACAGATGTGGGAGAT

ACCCCTTTCCATCCCTGAAGATTGTAATTGGGCCAGTCTTTAGTACAGTTT (SEQ ID NO:
109)

eHGT_830h (719 bp):

ATTGTCTTTACCAGCCCCCGTGGGGACCCAGCTCATATCCCACCTCCTCTGGGATGT0
CTCTGAAGATACCCTCCCTCAGGACTGTTGATTCATTCAGCAAGCACATAAGGGGAACT
TTCATGCCAGCTGCTGCCCTAGCTCCAATTACAGTACTTATAAAAATACACTGTGATGATGT
GGTTCCTGCCTCTCCTCTCCCCAAAAACCTCACTCAGTACCAAGATCTTTAAAGGCTGGGG
TCATGCCTTATTCCATCTTGTATTCCCTGCATGGGACACTGGGCCCTGACACACAGCAGG
CTCAGAAAATATTTGCTGAATGAATAAATGGACAAAAGAAAATGGGATTCATTTTATCTTCAT
GTCATGGGGTCAAATTCTCATTTTGTGGTATTTTGGGAGAACACTTCTGAAGAATGTCCA
GTCATACTGTGTCTCTGTGACTGTAAATAGGGCTCTGCCCTAATTAACTACTAGCTAGAG
GTGAGAGAGCCCCAGGTGCGCACAGGGCAGTGTGTGGTTTGAAGCCGGTCCATGGAGTA
GCGTCCACGCAGGACAGCCTTGCTGGAAATCTGCGGATGCTAACGTGGTCCCACACTGT
CTTCCCCAGCCTGAGATCCTGATTAGGAAGTAGCAGCTTCTTCCTTTAAAACAACAAAACTO
TCCTGTCTTCATAGGAAAATGGGAATCCTAGCTGAAGACAGAAGGGG(SEQ ID NO: 110)

eHGT_540h (261 bp):

CCTCCACGGCCACTTCAGTGCCCTTTATCTTCCCCCTGGGGGTTACCCCAGACCCCCAGT
CAAGCAGCCGCTGCGGGGCCGCCTCCCCGCGGCCGCGACCTAGTTCCCTGCCGTTATT
TTAGGGCGCGGGATGGCACCTGCCCACGTGCCGGGCCCCGCCCGGAGAGTGGGTG0
GGAGCTGCGTCTGCTCAAGGGAGGCGAGGCCCTGTCCCCCGAAGCACCCCCTTCATCCO
ACCCACGCAATCCCCCAGTTTTTGT (SEQ ID NO: 111)

core2_eHGT_351h (176 bp):

GCCCTTCTTTCTGTGAAGGGTGACACACCTCCTAGAAAGAAATCTGACTCCCCTCATTGTG
TTTTTAAAATAACTCTCATTATTCCTCCTCTGAAGGTTATTTTCAAACTCTTTATAACTCGATT
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TTTTTTAAATGCAAAGACAAGGAATCAAATCTGCCAACTTTCTATCAGAG(SEQ ID NO:
112)

3xcore2_eHGT_351h (528 bp):

GCCCTTCTTTCTGTGAAGGGTGACACACCTCCTAGAAAGAAATCTGACTCCCCTCATTGTG
TTTTTAAAATAACTCTCATTATTCCTCCTCTGAAGGTTATTTTCAAACTCTTTATAACTCGATT
TTTTTTTAAATGCAAAGACAAGGAATCAAATCTGCCAACTTTCTATCAGAGGCCCTTCTTT0
GTGAAGGGTGACACACCTCCTAGAAAGAAATCTGACTCCCCTCATTGTGTTTTTAAAATAA
CTCATTATTCCTCCTCTGAAGGTTATTTTCAAACTCTTTATAACTCGATTTTTTTTTAAATO
AAGACAAGGAATCAAATCTGCCAACTTTCTATCAGAGGCCCTTCTTTCTGTGAAGGGTGA
CACACCTCCTAGAAAGAAATCTGACTCCCCTCATTGTGTTTTTAAAATAACTCTCATTATTC
TCCTCTGAAGGTTATTTTCAAACTCTTTATAACTCGATTTTTTTTTAAATGCAAAGACAAGG
ATCAAATCTGCCAACTTTCTATCAGAG (SEQ ID NO: 113)

eHGT_882m (696 bp):

CCTTAATAGTCTTAATATAAGGTACGATTTTATTTATGTCTTTCTGACAAAGGGTTCAGACC
CTGGAGGCCTCTGTTAACACAGTACTCTCAGATGTAAGATTTTTAACACAAATTCCCAACO
CTTGTTAGACTCCTGGTTTCTTCATCAGGCACAGCACAGAGAGAAGCTCTAGATTAACGAT
ATAGGCAGGAAAGTTGGGGGAGAAATGAAAACCTGTCACCCGTGTCATTATTTCCGCATTA
GCCTGAAGGAGTAGGAGAGGTGTCACTCTCAGCGTCTCTGCGGTTGCCTGAGCTGCATG

AGTGTCTGCAGCTGCATGATACAGTCATCAGAGCTCTCTGAAGCACTCACCTCCCCCCCCG
CACCTGTGCACCTCTCTCCGTGGAAACAAGGCAATGTTTGTTCAAGCTCAATGGAAA/
GTAGCAAGCGTGATCTCACTTTGCTTTTTCTTTTTAAGGTAACAGCTGATCGCTGGCTTG/
CACTTGGCAAAGAACGAGGTGCCACCCCGAGCTCTGAGCATTTCATTGAACCTTCATAGO
ACGGTCCTAGGAGGTGGCAGCTATTATTATCTGCATTTTACAGGTAAAGTATCTGACGCT0
TGAGGTTACAGCATCTGCCCAACTAGCAAGAAAGAACTGGAGTTCAAAAGGAAGTCAGGC
CATTGACACAAAACGGCCTGTCC (SEQ ID NO: 114)

eHGT_1137m (723 bp):

GGGAGTCTGGAGAGAGGGTGGGAGCAGCCATTCTGCAGCAGTGCCTTCTTGGGGTCATG
GGTCTGTAGGTGCTGCTGTGGAGGGAGAGATCAGCCTATTCTGGCTTCATTTCTGAGCTG
CAAACTGCCTGGGTGTCTGGAGAAGCAGGTTGGCGTGGTGGTTAGCAGTGCGTGGGCG

GGTTGCCCGCTCTTGATTTATGATTTCTTTGTCTCTGTGGAAGCACTTAAGTGCAGGCTTTA
GTTCCAATGACACTCAGGAGCCTCTGGATTCCAGCACTGGGGATGGGGGTGGGGTAGAA
GTTCTCAGGCCTCACCAACCCCTCCCCTGTGTGCTGCCTTTGGGAGAGTCCCAAGGCTT6
AGCATTACTTAATTAATTAGGCCTCTACTGCTACATAGGCTCAGATTCAAAAGAACAGAGT

GCCCACGTCAGCCATTCCCGGAAAAGTCTGATGGCTGGAAGCCAGAGGACTATGTGTCTG
CTTGCTGCCCTTGGCCAGCCCATCCTGAATGCCCAGACTCGGACAATGGAGTAGGTAC
GAAGGGTAAAGACAGTGTCTTCTGTACCAGTAAGTGGGCCCTGATCTGCTCTCTACAGCT1
CCAGAGAAAGGGCCTGGCCAATGAGCGGCCTTTTGAGTAGCAGATACCTCACATGCATTO
GATAGAAAGCCTGGCCCCAGATCACTGTGACTTTAGCCCTCAGGTTTCTTTTGCACTT

(SEQ ID NO: 115)

eHGT_381h (232 bp):

GGGCTTTCTAAACTGGCCTGGAACACTGTTAGTTAATAAACATTCCTTTCAGGGTTGTTCT
TTTGCTTCTGATCTCATTGATGATGATTTGTTGGACAAATAAGGAAGTAAACAGTGCAGAGT
TTTTTGGCTTCTGCTCTATTAAAAACATAGCAGAGAAGGACAAGAAGTTCCTGCCTGCTAAA
TAGGAAGATCTAGGGAATCAAAAGAGTCTCTGTCAAGCTTCTTGTA(SEQ ID NO: 116)
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MGT_E118 (1184 bp):

CCAATGTCCCAGGTGAAAATGAACACTTGCAGGTTTCTTCTTCCAGTCCCA
CCACACCCCACTGCTGACCACAGGAGCCTCTCACAGTGCTCACTCAGGGCTTCAAAACTC

TCTCCCTGGCAGCTTCTTTCTATTCTGAAGTCTCCCAGTCCAGCACAAATTAGTCCCCTCTO
CTGGACTCCTACTGCGCCGCCTTGGTACATCACAGAGCACTGGCTGAGAAAATCGCCCT
TAGTCCCCGCAAATCACTCTCTTACCTGCTCCACTGACTAGGCCTGTGCCATTATTTATTAG
GGAATGAGCGCTAGCTGTTGAGGGTCAATTATTCCATTGACCAGGCATTACAATAATTCCT
GGTAATTAAAAGAGGTACTTATGTGAATCTGGATGCGTATTGAAAGAAACATTAGTCCTTTT
ITCAGCTTGGCAAGTCTATTGTTCTGAGCCAGGCCCAACCAATTAACATCTTTTGCCAAT
CCTGTCAGCAGGGGCTTGCAAGGAGGAGAGAAAGGGGGGCCGGTCAGATGCTAATTTAG
ITACAATTGTGTCAGGGTGCATGGGAGGGGTAACTCTGAAGAAGAGACTCCAGTTTAAT

AGCAAACAGCTTGGGTCCCAGTGACCCTGCAGGGGTAATTTTAAAAGGCCCCTCTGTGTTC
CTGTGCCAAATTGCAGAGGGCCAGCAACAAGAAGCCCTTCAAAAAAAAAAAAAGAGGG/
CAGGATAATCATCCACTTAATCTGCTCATTAAACAAATCTCTCAGGCGGACTTAACGTGAA
AGCACTTCTCTGAAAGGGGCAGCCTTGATGAGCAGCAGACAGCTCAGATCATTTGGA/
GTCACAGTTTTTTTITTATTATTATATAAGCCCAGTTGTTATTAATGTATTCATATTTGAAG
ACTGAGCAGAGACCTGCTTTCATTCAATCTAGTGAGCAAAACAGTACGTTTTCCTAACTGG
AAACAAAACATAAATGCTAATCAGGTCCCAGCAGAGATCAAATCAAGCTAAATATAGCAGG
ACCCTTTGTGGTTTTTTTTGTTTTGTTTTGTTTTGTTTTTTGTTTTTTTTTAATACAGAAATTA
AGGAAAGAAAAAAAACCATTGAATTAATTGTCTTCCTCTGTGCTTCGCACCTGACACCAG
GAGGCTCACACAAGGGCCG (SEQ ID NO: 117)

MGT_E122 (1146 bp):

AAGGCTATAGTCCTTGGTGTTGAAAGACTCATTCATTTCTCTCTTATCTTCAATGTTAGG
CTGATTCAAAACAGCATAATCAAAACAAAGCAGAGCACAGCATAATTAAAATCATGTCTT0
GAATAGGTAATTACAAAACTAATTGGATATTGGTAATTATTTTCTTTTTACCTGTTCCTGGC1
CCTTTCTCAGTTAATATGTAGTGCTATGTACAGATGAAGTTCAGATGCAATTATGTACAGGG
TCTATCTCACCACCAGGAAGCAGGACTTTTCTGTGTGATCTTCCATTTCCTGCAAGGACTAC
AGAATTGAGGTACAAGTGCCTTTTGTTTTCCTCAAGTTGAGTCCTTCTGTTTTCTTTGTCACT
GGCTTTCATCCTCTGTCCCACTGGCTGTGGCTCAGTGTTTATTTATTGGCTGTTTAGTATG
AGAAACATCCAGTCTTTCAACATTGACAACAAATCCAAATAATGAGCCTGCCCATCACGCTA
BACTGGGTATCATCTTTGCCTGTTAGGCTCTTGGCTGGTTTTTTGCTGTATTTGACTATC
CAAAGTTTGGGAGTTCTGACTGCGGGTTGTTATTTTCCAATTCTTATTAACACTTGCCAA
CTTTTGTCATGCATCTTTATACTCATGACAGCTTCTAGGTCAAATTTTAGTTTTGATCACTGG
ATCTTTAGAAGGAAAGCTAAGGAACTGACAGACATAGCCAGCTCCTTTTTTTATGCTGGCAA
GGATACTGATTAGCTGTGTGCTAGTTGTTGAAGTCATAGCAACAAGTCCTACTTACTATO

TTTAGGCATCTCAATTAAGTTTCTTTGGTCTTTGGAAATATAACTACAATTAAGTTTCATCTO
CTGGAGAAAATGAGTATGTTCAGGAGAACAACTTCATAGAGTTAATTAAGAACTCTTTTCT
GAGTTCATTTTTAAACTGGTAAGTTATTTGTACTCCTTCATTTTCCTTTTGTTTCCAGGTTTTA
TAATAGGCTTTTGATGGATTTAATCTTTTAATTTCAAACTGACTATTTGCCAAGATTCTGGAT
GCCTTTGCTGAGGCTACCAAGTTAAGTATATGCATCAGCAACCAGAGGAAAAACACTAACG
TTGGGCAGAGAAGCAATGAATACC (SEQ ID NO: 118)

MGT_E146 (689 bp):

ACTCAGCTGCTTTTCCTGAAGGCAGCTTCAGCTTTTCCAAAGCCAGGGTGCTGCTGTGGT
AGCTAGTGCTGCACTAAATATCCTCTTCCAAGGGGCTCTGATCCTGGCTCCAGCCCCTC)
GCCTCTGGGACTGGTTTTCTCTATTTCCTTTCCTTCTCCAAGGTTAGCTTTTCAGACTCAA
AACATAAATCAAGAGCCTCTAGGGAGGTGAACAGAACTGGCCGGAGAGGAAGCACTGCT7
CAGTGGGGGAAGGGGAATGTCCTGGACTAGCAGGCCCCAGTAGGGGTGGAGTGTGGG
GTATGGTGCATACTCAGATGTCTCCTTGGAAGGAGTGGGTGGCAAGGATTCTTCCATAAAG
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TGATAAGCCGGGACACAGAGTCCCATCCCCCATCCCCACCCTGTTACACTGCTATAAACAG
AGAGGGCTGAAGGCAAAAGGACCCTGCTTGCTGCTGCAGCTGGTCCAGTCTAGGGGGCT
CTTCAGTAGAGGACAGCTCTCTTCTTGTCACGTGCTTTCCTCTCTGAACAGAGCTGGTTGT
TTTGGGGCACTTGGGCTCCTGTGGACTAATGGGGTCAAGGACCAGGCCAGACACACACTA
AGGCCTGGAGTCCCTGGGGACTAGTGGTTCCAGTTCACTAACCTCTGCCCTTCAAATCTG
GGCTCTGGCTCTCCCAATTGCTTCC (SEQ ID NO: 119)

MGT_E16 (599 bp):

IGGGTGCAGGAGAAATGTGACCTCAAAGTCTTGTTCTATAACTGTTGGACCTTAGGAGAG
TCTGTGCTCAGCAATTTACCAGGACACCCCCACCCCACATGTCTTGACCACTGTCTGGAT
ACTGGTATGCAGGACCACACTAGGCTTACTCACAGTGTAAACTCTCATAACCATCACTGGA
GCCCATCCTGCCTGGTAGACAAGGATTCAACCATGACTCATTGTACTTTAGTGGTGCCATG
CTTAGTCATCAGGTGCCCTGTGCTCTGACAGCCGAGGGTCAGAGCTGGAATCACACTCTT
GTTGTCTTTTAATCTCTCCCTCCCTTTCTTCCTTCTTTCTTCACTCTGTTGTGATTGCTCATG
GAACAGATCCTAGCTGGTCTCCCTGGCAACCTACATGATTTGAGCCCAACAGATGGATAAT
GGGGACATCGACTTCCAATGTCATTCAACAGAATCATTGCCAAGGGAGTCTGATGAGCAG
GCAACTGAGATGACACCCTTATCAATATAGCTTCATTTTGGCAATCTGGAGTAGGTGTTTC
AAAGGAGAGCCCCCACTGATGCCAGCAATACAGAACGTTCATGGGCAAG(SEQ ID NO:
120)

core_MGT_E116 (219 bp):

CCTGGGCCTGAGAGAGACTCCGAGCAGCTGCCTGTGCAGCAGTGTGAGCCTGCCAGGTT
GCTTGGGGACACCAGTGACACCAGCTGCTCCTCATATCTCCACACGAGGCTATTTTA

AAACTCCGCACTTGATCAGGGAGCATGTGGGGTTAAGCCTTATGTTTTCCACTTTGGTTTT
AGATCCTAAGCAGGTGCTGCAGTTAAAAGTTCAAAAT (SEQ ID NO: 121)

3xcore_MGT_E116 (598 bp):

TCACACCTGGACGACACCTGTGAAGGTCACTGTCCTTCACTCACACCTGGACACCTGTGAA
GGTTACTGTCCTCCACTCACACCTGAATGACACCTGTGAAAGTCAAGGTCACACAAAAA0
CACTTTTGTGCTTATGCTTCTGTTTTAATCTGGGAACCCAGATGTTCTATCAGCATGCTTTA
TCTGAGGCCCCCGCACATCCTTCATGTATGCAAGCCTTCTCTTATGTAACCTTTTGGCTTT6
GTGGCCAGATGGCTTCCTCTTTCATTCATCCCTATGTGAACCAACTATGACTCCAAAATA
CTGGCCTTTGTGTATCACATATACTCCAGCTTTCTGGTCTTTTTTAGGTTCCTTGAAATAT
CAGGCTGTTTCCTCTTCCTGGGGCTTCACAGTAGCAGTCTGGTATACCTGGGATATTTTT
CTCTTATCCTCATTATATGTGTTCCTTTCTAAATGTCACTTCTCATGGAATCCACTTTACCTA
ATTTGTGTAGATTTTCAGAATTTATGCCCATGCCAAAGATCTTTACCATAACTGGATCTAAT
ACCTTTATGAAGGTAAGAAAAGATCCCAAATTTATTTAG (SEQ ID NO: 122)

MGT_E150 (583 bp):

CGCTTTACCCAGCCGTATCTCATTTTTAGACATTTAAGTTACTTCCAACTTTTCCTGCTTATO
AGTTACGTCAGCATGGCTATTTTTATACCTAGATGGCCTGTGTTCCTGACTGCTTGGAAGT
GACTTACTGGGTCAAAGGGGATGCCAGTGTGATTTTCAGAAAACGATGCCCGTTTCTGTTC
CAGCTGGTTTCTATAAAGCATGGGAACGGCGCAGGCACTATTTATGTGCCCTGCTGAAT
CTCAGCTCCCTGCTTCATCTGACCTTCCGCCACTACTCAGAATCGGCTCTGTTCTTCTCCT
GGGCTCCCGATGGGAGCCAAGCTGGACTTGTGTCAGTGTATTAAGAAGTGCTCGTTATAG
CTCATTGCCCATGGGATGTCGACTGCTGCTGATTTCTCAGGGCTGGAGATGACACATTTTO
TCACATTCTTCAAAAGTCTTAAGGTTCAGCAGGAGAGAAGGAAGGTCCGAGCCAAGGAGA
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GCTGCGGCCATACCGACAGGGAGGGCACTCTCTCTTTCTCTAGCTCTCCCCCCCCCCCCT
TGAAAAGGGGAGAAAAGCTCCCTCCCTGCCTCCT(SEQ ID NO: 123)

eHGT_1032h (300 bp):

SAGCTCACGTCTGAATCCCTCGGCGCCCCCTTTCTCTTCTCCTAGCCCCTTCCTCACGT
CCTGCCTCCGGGTATTTCCTCTCTCCAATCCCCCACCCCCGCACCGCCTGATTCCGAGGG
GCGGGAGCGCATTGGGCTGCGCACGGGTGGGGGCGCCGCGCCAGCTTCGCGTAGCTG
TCTGACGCCGCTGCCGCCGCCGCCGCCGCCGCCGCCCTCCGCAGCCCAGCTCGCGCCC
CGCGGCAGCTCCGCAGTGCACTAGCCACCACCGCCGCCGCCGCCGCTCCGCCAGACCTG
CTGC (SEQ ID NO: 124)

eHGT_1027h (466 bp):

GATTCTAGATTTTGAGAGACAGCTACGTCTTTGCTTCTCTGGTAGTTCCCTATTATTAATTA
TGGGGTTTTGACGGCGTTCTGGCCTCCGTTTTTGTTGATTTCATTTTAGTGCTGCGTTTCT0
CTGACTATGTTGATGATTTGCTGCTTATATAAGGGAAAGGATGTATTGAGGTGGACTGAT
CTTGGGGTTTTGAGATCGGCTACTGAGATTGGGTGGCGGTTGGTGTGTTTGTCGATGTG0
ATGGTAGGAAGGTCTTTTCTTTTGGGTGGTAGGGGATGAGAGAATGGTGGGAGAACGG
GATGAGATGCTACAGCAAACGGGGATGTGGGGGGAGACGGAGGTGAGGTTGGAAGTCA
CGGTTTGCAGAATTTCTATTCTGCACCCCCCTTTCTCTCGCTCCTGGAAAAAAAATCCA
TCTATAAAAACACATTATTCTTCAATTGGCCTTTTAGAG (SEQ ID NO: 125)

eHGT_1027m (455 bp):

CGAGAGACTACTACGTCTTTGCTTCTCTGGTAGCTCCCTAATATTTATTACTGGGGGGAG
TGATGGGGTCTGGCCTCCGTTTTTCTTGGTTTCTTTTTAGTGCTGCGTTCCTATGTTGATGG
TTGCTGCTTATATAAGGAAGGGATGGATCGAGGTGGGTTGATGCTTGAGGTTTTGAGATC6
GCTACTGAGATTGGGTGGCGGTTGGTGTGTTTGTCGATGTGCATGGTAGGAAGGTCTTIT
TTTTGGATGGTGGGGGACAAGGGAATGGTCGGAGAATGGTAGATGAGATGCTCCAGTGA/
GGGGACGTGAGGGGACACAGAGGTGAGGTTGGAAGTCACCGATTTGCAGAATTTCTGTC
CTGTATCCCCCCTTTCTCTCGCTCCTTGAAAAAAAAAATCCATTATCTCTAAAAACACATTAT
TCTTCAATTGGCCTTTTAGAGAAGAG (SEQ ID NO: 126)

Beta-Globin Minimal Promoter (pBGmin/minBGlobin/minBGprom)

GGGCTGGGCATAAAAGTCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTG (SEQ ID
NO: 29)

minCMV Promoter:

GAGGTAGGCGTGTACGGTGGGAGGCCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGA
TCGCCTGG (SEQ ID NO: 30)

Mutated minCMV Promoter (Sacl RE site removed; CMV*):

GAGGTAGGCGTGTACGGTGGGAGGCCTATATAAGCAGAGCTGGTTTAGTGAACCGTCAGA
TCGCCTGG (SEQ ID NO: 31)

minRho Promoter:

BATTCAGCCGGGAGCTTAGGGAGGGGAGGTCACTTCATAAGGGCCTGGGGGGGGAGTTG
GAGCCACGAGTCGTCCAGCCGGAGCCCCGTGTGGCTGAGCTCCGGCCTCAGAAGCATCO
CC (SEQ ID NO: 32)



WO 2023/060112 PCT/US2022/077586

42/86

FIG. 8 cont'd

minRho* Promoter:

GATTCAGCCGGGAGCTTAGGGAGGGGAGGTCACTTCATAAGGGCTTGGGGGGGGAGTTG
GAGCCACGAGTCGTCCAGCCGGAGCCCCGTGTGGCTGTGCTCCGGCCTCAGAAGCATO

CC (SEQ ID NO: 33)

Hsp68 minimal Promoter (proHsp68):

CAGGAACATCCAAACTGAGCAGCCGGGGTCCCCCCCACCCCCCACCCCGCCCCACGCGG
CAACTTTGAGCCTGTGCTGGGACAGAGCCTCTAGTTCCTAAATTAGTCCATGAGGTCAGAG
GCAGCACTGCCATTGTAACGCGATTGGAGAGGATCACGTCACCGGACACGCCCCCAGGO
ATCTCCCTGGGTCTCCTAAACTTGGCGGGGAGAAGTTTTAGCCCTTAAGTTTTAGCCTTTA
CCCCCATATTCAGAACTGTGCGAGTTGGCGAAACCCCACAAATCACAACAAACTGTACACA
ACACCGAGCTAGAGGTGATCTTTCTTGTCCATTCCACACAGGCCTTAGTAATGCGTCGCCA

TAGCAACAGTGTCACTAGTAGCACCAGCACTTCCCCACACCCTCCCCCTCAGGAATCCGTA
CTCTCCAGTGAACCCCAGAAACCTCTGGAGAGTTCTGGACAAGGGCGGAACCCACAACE

CGATTACTCAAGGGAGGCGGGGAAGCTCCACCAGACGCGAAACTGCTGGAAGATTCCTG
CCCCAAGGCCTCCTCCGGCTCGCTGATTGGCCCAGCGGAGAGTGGGCGGGGCCGGTC
AGACTCCTTAAAGGCGCAGGGCGGCGAGCAGGTCACCAGACGCTGACAGCTACTCA0
CCAAATCTGGTTCCATCCAGAGACAAGCGAAGACAAGAGAAGCAGAGCGAGCGGCGCGT
TCCCGATCCTCGGCCAGGACCAGCCTTCCCCAGAGCATCCCTGCCGCGGAGCGCAACCT
TCCCAGGAGCATCCCTGCCGCGGAGCGCAACTTTCCCCGGAGCATCCACGCCGCGGAGC
GCAGCCTTCCAGAAGCAGAGCGCGGCGCC (SEQ ID NO: 34)

SYFP2:

ATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGA
CGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCAC
ACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCC
ACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACAT
GAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCAT
CTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACA
CCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCT
GGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACCGCCGACAAGCA

AAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGCA
GCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCG
ACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGAT
ACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTG)
ACAAGTAA (SEQ ID NO: 35)

EGFP:

ATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGG
CGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCAC
ACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCA
CCCTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATG
GCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCAT
TCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACC
CTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGG
GCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAA
GAACGGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGO
CGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGAC
ACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCAC/
GGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTAG

AGTAA (SEQ ID NO: 36)
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Optimized Flp recombinase (FlpO):

ATGGCTCCTAAGAAGAAGAGGAAGGTGATGAGCCAGTTCGACATCCTGTGCAAGACCCCC
CCCAAGGTGCTGGTGCGGCAGTTCGTGGAGAGATTCGAGAGGCCCAGCGGCGAGAAGAT
CGCCAGCTGTGCCGCCGAGCTGACCTACCTGTGCTGGATGATCACCCACAACGGCACC
CCATCAAGAGGGCCACCTTCATGAGCTACAACACCATCATCAGCAACAGCCTGAGCTTCGA
CATCGTGAACAAGAGCCTGCAGTTCAAGTACAAGACCCAGAAGGCCACCATCCTGGAGGO
CAGCCTGAAGAAGCTGATCCCCGCCTGGGAGTTCACCATCATCCCTTACAACGGCCAGAA.
GCACCAGAGCGACATCACCGACATCGTGTCCAGCCTGCAGCTGCAGTTCGAGAGCAGC
AGGAGGCCGACAAGGGCAACAGCCACAGCAAGAAGATGCTGAAGGCCCTGCTGTCCGA0
GGCGAGAGCATCTGGGAGATCACCGAGAAGATCCTGAACAGCTTCGAGTACACCAGCAG
TCACCAAGACCAAGACCCTGTACCAGTTCCTGTTCCTGGCCACATTCATCAACTGCGGC
GGTTCAGCGACATCAAGAACGTGGACCCCAAGAGCTTCAAGCTGGTGCAGAACAAGTACO
TGGGCGTGATCATTCAGTGCCTGGTGACCGAGACCAAGACAAGCGTGTCCAGGCACATO
(CTTTTTCAGCGCCAGAGGCAGGATCGACCCCCTGGTGTACCTGGACGAGTTCCTGAGG
ACAGCGAGCCCGTGCTGAAGAGAGTGAACAGGACCGGCAACAGCAGCAGCAACAAGCAG
GAGTACCAGCTGCTGAAGGACAACCTGGTGCGCAGCTACAACAAGGCCCTGAAGAAGAA0
GCCCCCTACCCCATCTTCGCTATCAAGAACGGCCCTAAGAGCCACATCGGCAGGCACCTG
ATGACCAGCTTTCTGAGCATGAAGGGCCTGACCGAGCTGACAAACGTGGTGGGCAACT
AGCGACAAGAGGGCCTCCGCCGTGGCCAGGACCACCTACACCCACCAGATCACCGCCA
CCCCGACCACTACTTCGCCCTGGTGTCCAGGTACTACGCCTACGACCCCATCAGCAAGGA
GATGATCGCCCTGAAGGACGAGACCAACCCCATCGAGGAGTGGCAGCACATCGAGCAGC
TGAAGGGCAGCGCCGAGGGCAGCATCAGATACCCCGCCTGGAACGGCATCATCAGCCAG

GAGGTGCTGGACTACCTGAGCAGCTACATCAACAGGCGGATCTGA(SEQ ID NO: 37)

10aa:

TCCGGACTCAGATCTGGAGGCTCCGGAGGC (SEQ ID NO: 38)

H2Bmod:
CCAGAGCCAGCGAAGTCTGCTCCCGCCCCGAAAAAGGGCTCCAAGAAGGCGGTGACTAA
GGCGCAGAAGAAAGGCGGCAAGAAGCGCAAGCGCAGCCGCAAGGAGAGCTATTCCATCT
ATGTGTATAAGGTTCTGAAGCAGGTCCACCCTGACACCGGCATTTCGTCCAAGGCCATGG
GCATCATGAACTCGTTTGTGAACGACATTTTCGAGCGCATCGCAGGTGAGGCTTCCCG0
GGCGCATTACAACAAGCGCTCGACCATCACCTCCAGGGAGATCCAGACGGCCGTGCGCC

CTGCTGCCTGGGGAGTTGGCCAAGCACGCCGTGTCCGAGGGTACTAAGGCCATCA
AAGTACACCAGCGCTAAGTAATGAGTCGACGGCGCGCCCCTGCAGGGAATTCGATATe
(SEQ ID NO: 39)

hsA2:

TAGAACAATGGCTGGCCCATAGTAAATGCCGTGTTAGTGTGTTAGTTGCTGTTCTTCCA
STCAGAAGAGGCACAGACAAATTACCACCAGGTGGCGCTCAGAGTCTGCGGAGGCATCA
ACAGCCCTGAATTTGAATCCTGCTCTGCCACTGCCTAGTTGAGACCTTTTACTACCTGACT

AGCT (SEQ ID NO: 40)

Improved Cre recombinase (iCre):

AGAAGAAGAGGAAAGTCTCCAACCTGCTGACTGTGCACCAAAACCTGCC
GCCCTCCCTGTGGATGCCACCTCTGATGAAGTCAGGAAGAACCTGATGGACATGTTCAG

GACAGGCAGGCCTTCTCTGAACACACCTGGAAGATGCTCCTGTCTGTGTGCAGATCCTGG
GCTGCCTGGTGCAAGCTGAACAACAGGAAATGGTTCCCTGCTGAACCTGAGGATGTGAGG
GACTACCTCCTGTACCTGCAAGCCAGAGGCCTGGCTGTGAAGACCATCCAACAGCACCTG
GGCCAGCTCAACATGCTGCACAGGAGATCTGGCCTGCCTCGCCCTTCTGACTCCAATGC
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GTGTCCCTGGTGATGAGGAGAATCAGAAAGGAGAATGTGGATGCTGGGGAGAGAGCCAA
GCAGGCCCTGGCCTTTGAACGCACTGACTTTGACCAAGTCAGATCCCTGATGGAGAACT
TGACAGATGCCAGGACATCAGGAACCTGGCCTTCCTGGGCATTGCCTACAACACCCTGCT
GCGCATTGCCGAAATTGCCAGAATCAGAGTGAAGGACATCTCCCGCACCGATGGTGGGAG
ATGCTGATCCACATTGGCAGGACCAAGACCCTGGTGTCCACAGCTGGTGTGGAGAAGGO

CCTGTCCCTGGGGGTTACCAAGCTGGTGGAGAGATGGATCTCTGTGTCTGGTGTGGCTGA
TGACCCCAACAACTACCTGTTCTGCCGGGTCAGAAAGAATGGTGTGGCTGCCCCTTCTGC
CACCTCCCAACTGTCCACCCGGGCCCTGGAAGGGATCTTTGAGGCCACCCACCGCCTG
CTATGGTGCCAAGGATGACTCTGGGCAGAGATACCTGGCCTGGTCTGGCCACTCTGCCA0
AGTGGGTGCTGCCAGGGACATGGCCAGGGCTGGTGTGTCCATCCCTGAAATCATGCAGG
TGGTGGCTGGACCAATGTGAACATTGTGATGAACTACATCAGAAACCTGGACTCTGAG
TGGGGCCATGGTGAGGCTGCTCGAGGATGGGGACTAA (SEQ ID NO: 41)

SP10 insulator (SP10ins):

GAAGCTACCCCTAACACACTATTCTACACACAGAAAATGCTCTTCACTAG (SEQ ID NO: 42)

3xSP10ins:

GAAGCTACCCCTAACACACTATTCTACACACAGAAAATGCTCTTCACTAGGAAGCTACCO
TAACACACTATTCTACACACAGAAAATGCTCTTCACTAGGAAGCTACCCCTAACACACTATT
CTACACACAGAAAATGCTCTTCACTAG (SEQ ID NO: 43)

Flag encoding sequence:

GACTATAAAGACGATGACGATAAA (SEQ ID NO: 163)

3XFLAG:

GACTACAAAGACCATGACGGAGATTATAAAGATCATGACATCGATTACAAGGATGACGATG
ACAAG (SEQ ID NO: 164)

H2B:

CCAGAGCCAGCGAAGTCTGCTCCCGCCCCGAAAAAGGGCTCCAAGAAGGCGGTGACTAA
GGCGCAGAAGAAAGGCGGCAAGAAGCGCAAGCGCAGCCGCAAGGAGAGCTATTCCATCE
ATGTGTACAAGGTTCTGAAGCAGGTCCACCCTGACACCGGCATTTCGTCCAAGGCCATO
GCATCATGAATTCGTTTGTGAACGACATTTTCGAGCGCATCGCAGGAGAGGCTTCCCGCCT
GGCGCATTACAACAAGCGCTCGACCATCACCTCCCGGGAGATCCAGACGGCCGTGCGCC
TGCTGCTGCCTGGGGAGTTGGCCAAGCACGCCGTGTCCGAGGGTACTAAGGCCATCACO
AAGTACACCAGCGCTAAGTAA (SEQ ID NO: 165)

H2B*:

CCAGAGCCAGCGAAGTCTGCTCCCGCCCCGAAAAAGGGCTCCAAGAAGGCGGTGACTAA
GGCGCAGAAGAAAGGCGGCAAGAAGCGCAAGCGCAGCCGCAAGGAGAGCTATTCCAT
ATGTGTATAAGGTTCTGAAGCAGGTCCACCCTGACACCGGCATTTCGTCCAAGGCCATGG
GCATCATGAACTCGTTTGTGAACGACATTTTCGAGCGCATCGCAGGTGAGGCTTCCCGC
GGCGCATTACAACAAGCGCTCGACCATCACCTCCAGGGAGATCCAGACGGCCGTGCGCC
TGCTGCTGCCTGGGGAGTTGGCCAAGCACGCCGTGTCCGAGGGTACTAAGGCCATCACO
AAGTACACCAGCGCTAA (SEQ ID NO: 166)

WPRE3:
ATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCT
CTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTAT
GCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCG



WO 2023/060112 PCT/US2022/077586

45/86

FIG. 8 cont'd

CGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGG
(SEQ ID NO: 44)

WPRE:
GCTTATCGATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTA
TGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTT
CCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGA
GTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCACTGTGTTTGCTGACGCAACCCCO

ACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTC<
CTATTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGG
CTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTG
TCGCCTATGTTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCC

TCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCGTC
TTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCATCGATACC
G (SEQ ID NO: 45)

BGHpA:
CGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGA6
CCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGT
CTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGA
TTGGGAAGACAATAGCAGGCATG (SEQ ID NO: 46)

HGHpA:
CGGGTGGCATCCCTGTGACCCCTCCCCAGTGCCTCTCCTGGCCCTGGAAGTTGCCACT0

CAGTGCCCACCAGCCTTGTCCTAATAAAATTAAGTTGCATCATTTTGTCTGACTAGGTGTC
TTCTATAATATTATGGGGTGGAGGGGGGTGGTATGGAGCAAGGGGCAAGTTGGGAAGACA
ACCTGTAGGGCCTGCGGGGTCTATTGGGAACCAAGCTGGAGTGCAGTGGCACAATCTTGG
CTCACTGCAATCTCCGCCTCCTGGGTTCAAGCGATTCTCCTGCCTCAGCCTCCCGAGTTGT
GGGATTCCAGGCATGCATGACCAGGCTCAGCTAATTITTGTTTTTTTGGTAGAGACGGGG
TTTCACCATATTGGCCAGGCTGGTCTCCAACTCCTAATCTCAGGTGATCTACCCACCTTGG
CCTCCCAAATTGCTGGGATTACAGGCGTGAACCACTGCTCCCTTCCCTGTCCTT(SEQ ID
NO: 47)

P2A:

GCAGCGGCGCCACCAACTTCAGCCTGCTGAAGCAGGCCGGCGACGTGGAGGAGAACCO
CGGCCCCGGAGCTAGCGGA (SEQ ID NO: 48)

T2A:
(GSG)EGRGSLLTCGDVEENPGP (SEQ ID NO: 49)

E2A:

(GSG)QCTNYALLKLAGDVESNPGPP (SEQ ID NO: 50)

F2A:

(GSG)VKQTLNFDLLKLAGDVESNPGP (SEQ ID NO: 51)

Exemplary Plasmid Backbone 1 - Left ITR:

CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCGTCGGGCGACCTT
eTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAACTCCATCA

CTAGGGGTTCCT (SEQ ID NO: 52)
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Exemplary Plasmid Backbone 1 - Right ITR:

CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGC
TCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTG
GCCAACTCCATCACTAGGGGTTCCT (SEQ ID NO: 53)

Exemplary Plasmid Backbone 2 - Left ITR:

CATGTCCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCG
GGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGG
AGTGGCCAACTCCATCACTAGGGGTTCCT (SEQ ID NO: 54)

Exemplary Plasmid Backbone 2 - Right ITR:

AGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGG
CCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCG/
CGAGCGCGCAGCTGCCTGCAGGGGCGCCTG (SEQ ID NO: 55)

PHP.eB capsid:

MAADGYLPDWLEDNLSEGIREWWWALKPGAPQPKANQQHQDNARGLVLPGYKYLGPGNGLD
GEPVNAADAAALEHDKAYDQQLKAGDNPYLKYNHADAEFQERLKEDTSFGGNLGRAVFQAKK
LLEPLGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRLNFGQTGDTESVPD

QPIGEPPAAPSGVGSLTMASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRVITTSTRT
WALPTYNNHLYKQISNSTSGGSSNDNAYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWG
FRPKRLNFKLFNIQVKEVTDNNGVKTIANNLTSTVQVFTDSDYQLPYVLGSAHEGCLPPFPAD
FMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQMLRTGNNFQFSYEFENVPFHSSYAHSQSLD
RLMNPLIDQYLYYLSKTINGSGQNQQTLKFSVAGPSNMAVQGRNYIPGPSYRQQRVSTTVT
WNSEFAWPGASSWALNGRNSLMNPGPAMASHKEGEDRFFPLSGSLIFGKQGTGRDNVDA
VMITNEEEIKTTNPVATESYGQVATNHQSDGTLAVPFKAQAQTGWVQNQGILPGMVWQDRDI
LQGPIWAKIPHTDGNFHPSPLMGGFGMKHPPPQILIKNTPVPADPPTAFNKDKLNSFITQYS
GQVSVEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL

(SEQ ID NO: 56)

AAV9 VP1 capsid protein:

MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNARGLVLPGYKYLGPGNGLD
GEPVNAADAAALEHDKAYDQQLKAGDNPYLKYNHADAEFQERLKEDTSFGGNLGRAVFQAKK
RLLEPLGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRLNFGQTGDTESVPDR
QPIGEPPAAPSGVGSLTMASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRVITTSTR
WALPTYNNHLYKQISNSTSGGSSNDNAYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWG
FRPKRLNFKLFNIQVKEVTDNNGVKTIANNLTSTVQVFTDSDYQLPYVLGSAHEGCLPPFPADI
FMIPOYGYLTLNDGSQAVGRSSFYCLEYFPSQMLRTGNNFQFSYEFENVPFHSSYAHSQSLD
RLMNPLIDQYLYYLSKTINGSGQNQQTLKFSVAGPSNMAVQGRNYIPGPSYRQQRVSTTVT
JNNSEFAWPGASSWALNGRNSLMNPGPAMASHKEGEDRFFPLSGSLIFGKQGTGRDNVDADK
/MITNEEEIKTTNPVATESYGQVATNHQSAQAQAQTGWVQNQGILPGMVWQDRDVYLQGPIV
AKIPHTDGNFHPSPLMGGFGMKHPPPQILIKNTPVPADPPTAFNKDKLNSFITQYSTGQVSVE
WELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL(SEQ ID NO:
57)

tet-Transactivator version 2 (tTA2):

ATGTCTAGACTGGACAAGAGCAAAGTCATAAACTCTGCTCTGGAATTACTCAATGAAGTC
GTATCGAAGGCCTGACGACAAGGAAACTCGCTCAAAAGCTGGGAGTTGAGCAGCCTACC
GTACTGGCACGTGAAGAACAAGCGGGCCCTGCTCGATGCCCTGGCAATCGAGATGCT
ACAGGCATCATACCCACTTCTGCCCCCTGGAAGGCGAGTCATGGCAAGACTTTCTGCGGA
ACAACGCCAAGTCATTCCGCTGTGCTCTCCTCTCACATCGCGACGGGGCTAAAGTGCATCT
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CGGCACCCGCCCAACAGAGAAACAGTACGAAACCCTGGAAAATCAGCTCGCGTTCCTGTG
TCAGCAAGGCTTCTCCCTGGAGAACGCACTGTACGCTCTGTCCGCCGTGGGCCACTTTA
ACTGGGCTGCGTATTGGAGGATCAGGAGCATCAAGTAGCAAAAGAGGAAAGAGAGACACO
ACCACCGATTCTATGCCCCCACTTCTGAGACAAGCAATTGAGCTGTTCGACCATCAGGGA
GCCGAACCTGCCTTCCTTTTCGGCCTGGAACTAATCATATGTGGCCTGGAGAAACAGCTA/
AGTGCGAAAGCGGCGGGCCGGCCGACGCCCTTGACGATTTTGACTTAGACATGCTCCCAG
CCGATGCCCTTGACGACTTTGACCTTGATATGCTGCCTGCTGACGCTCTTGACGATTTTGA
CCTTGACATGCTCCCCGGGTAA (SEQ ID NO: 58)

GTPase HRas [Homo sapiens]:

ITEYKLVVVGAGGVGKSALTIQLIQNHFVDEYDPTIEDSYRKQVVIDGETCLLDILDTAGQEEYS
AMRDQYMRTGEGFLCVFAINNTKSFEDIHQYREQIKRVKDSDDVPMVLVGNKCDLAARTVESR
AQDLARSYGIPYIETSAKTRQGVEDAFYTLVREIRQHKLRKLNPPDESGPGCMSCKCVLS

(SEQ ID NO: 59)

Substance P is position 58-68 of Protachykinin-1 [Homo sapiens]:

RPKPQQFFGLM (SEQ ID NO: 60)

Oxytocin is position 20-28 of Oxytocin-neurophysin 1 [Homo sapiens]:

CYIQNCPLG (SEQ ID NO: 61)

GCaMP6m:
ATGGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAAATGG
GTCGGGATCTGTACGACGATGACGATAAGGATCTCGCCACCATGGTCGACTCATCACGT
GTAAGTGGAATAAGACAGGTCACGCAGTCAGAGCTATAGGTCGGCTGAGCTCACTCGAGA
ACGTCTATATCAAGGCCGACAAGCAGAAGAACGGCATCAAGGCGAACTTCAAGATCCGCO
CAACATCGAGGACGGCGGCGTGCAGCTCGCCTACCACTACCAGCAGAACACCCCCATC
GGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCGTGCAGTCCAAACTTTG
AAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCG
GATCACTCTCGGCATGGACGAGCTGTACAAGGGCGGTACCGGAGGGAGCATGGTGAGe
AGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGT
ACGGCCACAAGTTCAGCGTGTCCGGCGAGGGTGAGGGCGATGCCACCTACGGCAAGCT

GACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGAC
CACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACO
CTTCTTCAAGTCCGCCATGCCCGAAGGCTACATCCAGGAGCGCACCATCTTCTTCAAGGAG
GACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACO
CATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGG
AGTACAACCTGCCGGACCAACTGACTGAAGAGCAGATCGCAGAATTTAAAGAGGCTTTC
CCTATTTGACAAGGACGGGGATGGGACAATAACAACCAAGGAGCTGGGGACGGTGATGC
GGTCTCTGGGGCAGAACCCCACAGAAGCAGAGCTGCAGGACATGATCAATGAAGTAGA
CCGACGGTGACGGCACAATCGACTTCCCTGAGTTCCTGACAATGATGGCAAGAAAAGGG/
GCTACAGGGACACGGAAGAAGAAATTAGAGAAGCGTTCGGTGTGTTTGATAAGGATGGCA
ITGGCTACATCAGTGCAGCAGAGCTTCGCCACGTGATGACAAACCTTGGAGAGAAGTTAA
CAGATGAAGAGGTTGATGAAATGATCAGGGAAGCAGACATCGATGGGGATGGTCAGGT/
ACTACGAAGAGTTTGTACAAATGATGACAGCGAAGTGA (SEQ ID NO: 62)

GCaMP6s:
ATGGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAAATGG
GTCGGGATCTGTACGACGATGACGATAAGGATCTCGCCACCATGGTCGACTCATCACGT0
GTAAGTGGAATAAGACAGGTCACGCAGTCAGAGCTATAGGTCGGCTGAGCTCACTCGAGA

ACGTCTATATCAAGGCCGACAAGCAGAAGAACGGCATCAAGGCGAACTTCCACATCCGCO
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ACAACATCGAGGACGGCGGCGTGCAGCTCGCCTACCACTACCAGCAGAACACCCCCATC
GGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCGTGCAGTCCAAACTTTCG
AAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGG
GATCACTCTCGGCATGGACGAGCTGTACAAGGGCGGTACCGGAGGGAGCATGGTGAGCA
AGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTA
AACGGCCACAAGTTCAGCGTGTCCGGCGAGGGTGAGGGCGATGCCACCTACGGCAAGC
GACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTG
ACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGA
CTTCTTCAAGTCCGCCATGCCCGAAGGCTACATCCAGGAGCGCACCATCTTCTTCAAGG
GACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACC
CATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGG

TACAACCTGCCGGACCAACTGACTGAAGAGCAGATCGCAGAATTTAAAGAGGCTTTCTC
CTATTTGACAAGGACGGGGATGGGACAATAACAACCAAGGAGCTGGGGACGGTGATG
GGTCTCTGGGGCAGAACCCCACAGAAGCAGAGCTGCAGGACATGATCAATGAAGTAGATO
CGACGGTGACGGCACAATCGACTTCCCTGAGTTCCTGACAATGATGGCAAGAAAAAT
ATACAGGGACACGGAAGAAGAAATTAGAGAAGCGTTCGGTGTGTTTGATAAGGATGGCA

ATGGCTACATCAGTGCAGCAGAGCTTCGCCACGTGATGACAAACCTTGGAGAGAAGTTAA
CAGATGAAGAGGTTGATGAAATGATCAGGGAAGCAGACATCGATGGGGATGGTCAGGTAA
ACTACGAAGAGTTTGTACAAATGATGACAGCGAAGTGA ( (SEQ ID NO: 63)

GCaMP6f:

ATGGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAAAT
TCGGGATCTGTACGACGATGACGATAAGGATCTCGCCACCATGGTCGACTCATCACGTO

GTAAGTGGAATAAGACAGGTCACGCAGTCAGAGCTATAGGTCGGCTGAGCTCACTCGAGA
ACGTCTATATCAAGGCCGACAAGCAGAAGAACGGCATCAAGGCGAACTTCAAGATCCGO
ACAACATCGAGGACGGCGGCGTGCAGCTCGCCTACCACTACCAGCAGAACACCCCCAT
GGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCGTGCAGTCCAAACTTTC6
AGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGG

GATCACTCTCGGCATGGACGAGCTGTACAAGGGCGGTACCGGAGGGAGCATGGTGAGCA
AGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTA
ACGGCCACAAGTTCAGCGTGTCCGGCGAGGGTGAGGGCGATGCCACCTACGGCAAG
ACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGAC

CACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACG
CTTCTTCAAGTCCGCCATGCCCGAAGGCTACATCCAGGAGCGCACCATCTTCTTCAAGGA0
GACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCG
ATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGG

AGTACAACCTGCCGGACCAACTGACTGAAGAGCAGATCGCAGAATTTAAAGAGGAATTCTO
CCTATTTGACAAGGACGGGGATGGGACAATAACAACCAAGGAGCTGGGGACGGTGATG0
GGTCTCTGGGGCAGAACCCCACAGAAGCAGAGCTGCAGGACATGATCAATGAAGTAGATG
CCGACGGTGACGGCACAATCGACTTCCCTGAGTTCCTGACAATGATGGCAAGAAAAATGA
AATACAGGGACACGGAAGAAGAAATTAGAGAAGCGTTCGGTGTGTTTGATAAGGATGG0
ATGGCTACATCAGTGCAGCAGAGCTTCGCCACGTGATGACAAACCTTGGAGAGAAGTTAA
CAGATGAAGAGGTTGATGAAATGATCAGGGAAGCAGACATCGATGGGGATGGTCAGGT
ACTACGAAGAGTTTGTACAAATGATGACAGCGAAGTGA (SEQ ID NO: 64)

CN1259 (1956 bp between ITRs):

GGACGCGTCCCTAAGCTGAGCTGAGACGTTTTAGTTATAAATGGCTTCTGTGCTTA0
BAATCTGCTCTTTTTATTCCCGTGTGGACTTTCCCTAGCTCTGGCCTTATGCTGCACTAG/

AAGATTTAGCAAGGGGAGAGGAAGCAGCCTTCCTTACATAACTGGCCTCTTGTGAAAGGG
AGCAGCTGCTTGGTGGAAAAAGACATTCCCCTCCATGCATCCCTCTCCTTCTGCCTCTGGG

GGTTGCAGCTTGAGTCAGAACCAGGACCATTTAACTCCAACCTTTGAGGAAGAGACGCAC
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CCTGGCCCCAGCCACGCCTGTTAGAATCTTCCTAGCTGAGTGACACAGTGACACTCAGO
TCAGTTTCTCTGTAAACAAAATGAAGATAAGAGAGCTGACGAGGATGAAATGGAATAACA
ACCGTGCGGTGCCTGGTACAGAGTGAGCCCCAGAACTGTTGACGCGGCCTCCTTGTGC
GTCTGGCTTGACCCGGAGTGACTCTGCCTCCCAGTTCTCCGGGATGGGAAGGTGATCC
GTTTGAGATACCAATTTATAAGAAACCGAGCCCGGGAGCTATTTAGAGGTGAGGTGATAA
CCAGGAGGCCGGCTCCTTCATCCCGGTCATCACGAGAGCTCGGGCTGGGCATAAAAGTCA
IGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCO
ACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCA
GGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGA
GGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGC0
GTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGC

ACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCC
GGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAG
TCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGAC.
GGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACC
GCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGO
GGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCG
GCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACO
GAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGC
GACGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCATAATCA

ACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTA
GCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCA
TTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCC

CCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAG
CGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGAC
CCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTG
CTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGA
TTGGGAAGACAATAGCAGGCATGACTAGT (SEQ ID NO: 65)

CN1621 (2170 bp between ITRs):

GCGGCCGCAACGCGTTTAGAACAATGGCTGGCCCATAGTAAATGCCGTGTTAGTGTGTTA
GTTGCTGTTCTTCCACGTCAGAAGAGGCACAGACAAATTACCACCAGGTGGCGCTCAGAG
TCTGCGGAGGCATCACAACAGCCCTGAATTTGAATCCTGCTCTGCCACTGCCTAGTTGAG/
CCTTTTACTACCTGACTAGCTGTTTGTGTATTTTAGGTGTTTGTTTCATCAAGGTCAGGG0
STTACCTCTCCTAGTATCATGAGGAGGATCTCAAAGCAGGGAAGGGAAGCCAGCTGAG
ACCCCTGAGAGGAGATCAGGGGATAAATACTTTGCAACAGAATCCCCATGGGAAACATGA

CAAAATTAGTAACAGGAATGGAGCCTCCCTCAGAGGATACATGAATCGTTGAGTTGAAAAT
AACCACAAGGTCATCAAATCCAGCTGCCACCAACTGCCTGAATATTTTCAACAAATTTTTGA
ACAAGCAGTCCTCCAGCCTCCTCCAGCTGCATCCAGCAGCTCAGTGCTCCACCTGACAGC
TCTTCTGATAGCGTGAAGGCTCAGAAAGCCCCTGTGGGGCCCAGCACATCCTGGGGCAG

GCCTCTAGTGGGCAGAGGGCAGCATACTGGGGTCTGGATCTAACACACTCCTCCATCCAG
GTGGTATATTTATAGCCCTGTGCTTTACAGAAAAGACTTCTGATGAGATCAAGACTTTAGGC
GTTTATGTGGCTTCTTTCATGAGCCAACTGAATTCGATATCATAATCAACCATAGGTAC
(GCTCGGGATTCAGCCGGGAGCTTAGGGAGGGGAGGTCACTTCATAAGGGCCTGGGGC
GGAGTTGGAGCCACGAGTCGTCCAGCCGGAGCCCCGTGTGGCTGAGCTCCGGCCTCAC
AGCATCCCCGGGTTGGATCCTTCGAAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAG
GGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTA
CGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGA
CCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACC
CCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGA

CTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGA
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CGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACC
GCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCT
GAGTACAACTACAACAGCCACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCAT
AAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCA
CTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCT
GAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCT
GGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAGTCGA
CATCATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTT
GCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCO
TATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTO
CGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTC
GTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCC
CCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGG
AAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAG0
ACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCACGTGCGGACCGAGCGGC

GC (SEQ ID NO: 127)

CN2157 (1982 bp between ITRs):

GCGGCCGCACGCGTCTGGCCTTGGTCTCTCCTGGGCTAGAACAGGCCCCTTGTCTGCCT0
CCTGAATCACTCTTGAGGCTGGGCATGCACCTTCCCCCACTCCAGATGTGCTGACAGC/
AAATGCCAACCCCTCCCTTGAGGGCCAGTGAATTCAGCAGTGACAGGTCACTCTCTGAGG
GAGACTGGTTCTCCCTTCATCCGCTTGTAAAGGGAAAAACAGCCTCGGCCTCTGAGCCT
GCACCACCAGGTTTGGCCAGTCTTGGTTGTTTGCCTAAGTCCCAGTGCCTTCAGTTCCC/
CCCTCTTCTCTGACCCCCAACTCCTGAGCCCCTTGCCTGTCACCCTCCCCCACCCCAG
GCTGCATGTGCCAACCCCCCACCCAGGAGAAAACGAGGCTCTTGGAAGGGAATAAATGG
GGCTCTGTGCAGGCTTGCAGCTGAAATGGCCCTGTGCGCGGCCACAGATGGGCCTCCT0
CCCCCTCCACATTTCTGCATCAACAAAGCGTGACCTTGTTTGGATGACAGTCGCCCCAT

TTTTCCCCATGACAATGCTTGCCTTGCCTTTGCCTCCCAGCGGGCTGTCTCAGGACATCTC
TGTTCCCTGAAATTGGGAAAGGGTGGTGGGGTGGAAGAGCTCGGGCTGGGCATAAAAGTO
AGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCG0
ACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCAT
TGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCG

GGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGC
CCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGC
ACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACG
GGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGA/

GTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGG
ACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATO
CGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAG

ACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCC
GTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCA/
GAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGG
CATGGACGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCATAA
TCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTT7
TACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCT1
CATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCO
TGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCG
AGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCC

TTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCAT
CGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAG
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GGGGAGGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGCCGC
(SEQ ID NO: 128)

CN2339 (2450 bp between ITRs):

GCGGCCGCACGCGTCCCTAAGCTGAGCTGAGACGTTTTAGTTATAAATGGCTTCTGTGCT
AGCAATCTGCTCTTTTTATTCCCGTGTGGACTTTCCCTAGCTCTGGCCTTATGCTGCACTA
AAAAGATTTAGCAAGGGGAGAGGAAGCAGCCTTCCTTACATAACTGGCCTCTTGTGAAAGe
AGCAGCTGCTTGGTGGAAAAAGACATTCCCCTCCATGCATCCCTCTCCTTCTGCCTCTGG

GGGTTGCAGCTTGAGTCAGAACCAGGACCATTTAACTCCAACCTTTGAGGAAGAGACGC/
CCCTGGCCCCAGCCACGCCTGTTAGAATCTTCCTAGCTGAGTGACACAGTGACACTCAGO
TCAGTTTCTCTGTAAACAAAATGAAGATAAGAGAGCTGACGAGGATGAAATGGAATAA
CACCGTGCGGTGCCTGGTACAGAGTGAGCCCCAGAACTGTTGACGCGGCCTCCTTGTGG
CTGTCTGGCTTGACCCGGAGTGACTCTGCCTCCCAGTTCTCCGGGATGGGAAGGTGATCO
CTGTTTGAGATACCAATTTATAAGAAACCGAGCCCGGGAGCTATTTAGAGGTGAGGTGAT
CCAGGAGGCCGGCTCCTTCATCCCGGTCATCACGAGAGCTCGATTCAGCCGGGAC

AGGGAGGGGAGGTCACTTCATAAGGGCTTGGGGGGGGAGTTGGAGCCACGAGTCGTC0
GCCGGAGCCCCGTGTGGCTGTGCTCCGGCCTCAGAAGCATCCCCGGATCCTTCGAAGCT
AGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTG
CCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGA0
GGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCA
GCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCG
CCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCT
(CGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGA

GTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAG
GAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTA

ATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATC
BAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACG
CCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCC
CAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTO
CGGCATGGACGAGCTGTACAAGTCCGGACTCAGATCTGGAGGCTCCGGAGGCCCAGAG
PAGCGAAGTCTGCTCCCGCCCCGAAAAAGGGCTCCAAGAAGGCGGTGACTAAGGCGC/
AAGAAAGGCGGCAAGAAGCGCAAGCGCAGCCGCAAGGAGAGCTATTCCATCTATGTGTA
AAGGTTCTGAAGCAGGTCCACCCTGACACCGGCATTTCGTCCAAGGCCATGGGCATCAT
ACTCGTTTGTGAACGACATTTTCGAGCGCATCGCAGGTGAGGCTTCCCGCCTGGCGCAT

TACAACAAGCGCTCGACCATCACCTCCAGGGAGATCCAGACGGCCGTGCGCCTGCTGCTG
CCTGGGGAGTTGGCCAAGCACGCCGTGTCCGAGGGTACTAAGGCCATCACCAAGTACAC
CAGCGCTAAGTAATGAGTCGACGGCGCGCCCCTGCAGGGAATTCGATATCATAATCAACO
CTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACG0
TGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCAT
CCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTT
SCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGA
CTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTT
GACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCAT
TGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGA
GGATTGGGAAGACAATAGCAGGCATGCACGTGCGGACCGAGCGGCCGC (SEQ ID NO: 66)

CN1280 (1930 bp between ITRs):

CCTAGGACGCGTGAAGCCGAGCTGAGCATTTGGAGTTTGAAATGTTTCCGTACTTAGCAA
CTGCTCCTCTATTCCCGGGCGGACTTCCGCTAGCTCCGGCCTTATGCTGCACTAGATAAGA
GGAGCAGGGAGAGGACACGGCACTACTTATGTAACCGGCCTCTTGAAAAATGGAGCAGO
GGTCAGGGCGGAACAAGACGTCCTCTCTCTACGCATCCCTCTCCTTTCCCTGCTAAGGCT
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GCAGCTGGAGTCAGAGGCAGGGCTGTTCCAATCTGTCTTTGATCAGTAACGCAGCCAGO
TCCAGCCTCCGTCAGCCTCCTCATGGCTGAGACCCGGCCTCAGTTTCCCCCACTTACATO
CCGAGGATCAGAGCCTGTGAGGATGAAATGGGATAAGGTAGCTGGAACCGTCTGGCAGA
GAGCGAGTCCTCAGGACTGTTGATGCCTGTGGCTGCCTGGCTTGACCCCAAGTGACCCCG
CCTCCTCATCCTGCAGCAGGAGAAAGTGATCCTGTTTGCGGCACCCATCTATAAGAAACTO
AGCCCTGGAGCTATTTTGAGGCGAGGTGAGGTGATAAACCAGGAGCTGGGCCCTTGCTA
GGTCATCAGAACGGAGCTCGGGCTGGGCATAAAAGTCAGGGCAGAGCCATCTATTGCTTA
CATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCGCTACCGGTCGCCACCATGGTG/
CAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGAC
TAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAA
TGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGT
ACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGC

ACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCA
GGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTC
CCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAA0
CTGGAGTACAACTACAACAGCCACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGC
ATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGCAGCTCGCCGA
CCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACT
CCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTC
GCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTA/
CGACGGCGCGCCGCGGCCGCGAATTCGATATCATAATCAACCTCTGGATTACAAAATT
GAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTT
PAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAA

CCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAG
GGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGCGACTGTGCCTTCTAGTTGCC
AGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCA
CTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATT
CTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGO
ATGACTAGT (SEQ ID NO: 67)

CN2045 (2073 bp between ITRs):

GCGGCCGCACGCGCCGGTACCGAAGCTACCCCTAACACACTATTCTACACACAGAAAATG
CTCTTCACTAGGAAGCTACCCCTAACACACTATTCTACACACAGAAAATGCTCTTCACTAGO
AAGCTACCCCTAACACACTATTCTACACACAGAAAATGCTCTTCACTAGACGCGTTCACAG
CTCCTTGGTCTGAACTGGTACCCAGGATCAAGATGTCCCTCCCATGATTCTAATCTCCA
CCCTTACACCATAGTCACTTCCAAACTCTGGATTTCTTAACATTGCAGTTTGCTTCCA.

AAAAATTAAAAAAAAAACCTCATCTGGGCATTAGAAGTCATTCTGAAGAGGCTGTCCTATAT
CTCAGTGCAATTTCCTACTTATCCACTCCCGACTATACCCTGCTTTCATCAGATTGCAACTO
CCTAATTTGTAAAGACTTCAGTGAAAAGAGCCTCATTAAAAGCCTTCATCTCTTTTGCA
TCTCTTTCCTCCCTCAAATGATCCAGGTCAGAATGGCCCAATAAAAATAGCTGGGAAAATT
ACAAAGTCACTCAAGACTCTGCCAGGAGTAGAGATTTTAAGAATTAGTGACAGACATATACI
GTCTAGGAGTAGGGTGGGAGTGGGTTGCATGGCTTAGGGACATAGAGAGCTCGATTCAG
CGGGAGCTTAGGGAGGGGAGGTCACTTCATAAGGGCTTGGGGGGGGAGTTGGAGCCAC
AGTCGTCCAGCCGGAGCCCCGTGTGGCTGTGCTCCGGCCTCAGAAGCATCCCCGGATCO
AGATCTTTCGAAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGT
CACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCA
BCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGA
GCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACO
CGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCO
ATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAA
GACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAG
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GCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAA0
GCCACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAA
TCCGCCACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACAG
CCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCA
GCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCG
CGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGC
GCGAATTCGATATCATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTAT

CTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCT
TTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCA
GGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCA
CTGACAATTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTG
TTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTC6
ATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGG
GTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGAGATCTCACG
TGCGGACCGAGCGGCCGC (SEQ ID NO: 68)

CN1932 (2272 bp between ITRs):

CGCAACGCGTTTAGAACAATGGCTGGCCCATAGTAAATGCCGTGTTAGTGTGTTA
GTTGCTGTTCTTCCACGTCAGAAGAGGCACAGACAAATTACCACCAGGTGGCGCTCAG

CTGCGGAGGCATCACAACAGCCCTGAATTTGAATCCTGCTCTGCCACTGCCTAGTTGAGA
CCTTTTACTACCTGACTAGCTGTTTGTGTATTTTAGGTGTTTGTTTGCGTCCCTAAGCTGAG
CTGAGACGTTTTAGTTATAAATGGCTTCTGTGCTTAGCAATCTGCTCTTTTTATTCCCGT
GGACTTTCCCTAGCTCTGGCCTTATGCTGCACTAGAAAAGATTTAGCAAGGGGAGAGGAA
CAGCCTTCCTTACATAACTGGCCTCTTGTGAAAGGGAGCAGCTGCTTGGTGGAAAAAGA

CATTCCCCTCCATGCATCCCTCTCCTTCTGCCTCTGGGGGTTGCAGCTTGAGTCAGAACO
GGACCATTTAACTCCAACCTTTGAGGAAGAGACGCACCCTGGCCCCAGCCACGCCTGTT
GAATCTTCCTAGCTGAGTGACACAGTGACACTCAGCCTCAGTTTCTCTGTAAACAAAATGA/
GATAAGAGAGCCGACGAGGATGAAATGGAATAACACACCGTGCGGTGCCTGGTACAGA6
GAGCCCCAGAACTGTTGACGCGGCCTCCTTGTGGCTGTCTGGCTTGACCCGGAGTGACT
TGCCTCCCAGTTCTCCGGGATGGGAAGGTGATCCCTGTTTGAGATACCAATTTATAAGAAA
CCGAGCCCGGGAGCTATTTAGAGGTGAGGTGATAAACCAGGAGGCCGGCTCCTTCATCCC

GGTCATCACGAGAATTCGATATCATAATCAACCATAGGTACCGAGCTCGGGATTCAGCCGG
BAGCTTAGGGAGGGGAGGTCACTTCATAAGGGCCTGGGGGGGGAGTTGGAGCCACGAGT
CGTCCAGCCGGAGCCCCGTGTGGCTGAGCTCCGGCCTCAGAAGCATCCCCGGGTTGGA

CCTTCGAAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCAC
GGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCG

TGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGC
ACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGT
GCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCA

GCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGAC
CCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGG
CGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGO
ACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCO
CCACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCO
ITCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGC
AGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGC
CGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAGTCGACATCATAATCAACCTCTO
ITTACAAAATTIGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATG
GATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCG

CCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCC
CTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGATCTTCGA
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CTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCT
GGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTG
(GTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGAT
GGAAGACAATAGCAGGCATGCACGTGCGGACCGAGCGGCCGC(SEQ ID NO: 69)

CN1528 (2359 bp between ITRs):

GCGGCCGCAACGCGTTTAGAACAATGGCTGGCCCATAGTAAATGCCGTGTTAGTGTGTT/
GTTGCTGTTCTTCCACGTCAGAAGAGGCACAGACAAATTACCACCAGGTGGCGCTCAG/
TCTGCGGAGGCATCACAACAGCCCTGAATTTGAATCCTGCTCTGCCACTGCCTAGTTGAG,
CCTTTTACTACCTGACTAGCTGTTTGTGTATTTTAGGTGTTTGTTTGTACTCCTTTGGCCG
CAGGAGCAGCCTGATTTTAGTGACTCGTTCAGAAGGGAGGTGCAGCTGGAAGGTTGTGT
PATTAAAGCCCAAGTGACTGGAGGTAAATGCAGGTGTGTTCAGGAAATGTAGCTGGTTCA
CTCTCAGTAGGCACAAGGCCAAAGTCAGCCGACTTGCAGATTGTAATGCCGGTTCTCCCA
CCCAGAGGTTATTTGAGTTCATCCAGCACTGCAGCTGAGCAGAATGCTGCAGTCAGGGT6
CACAATGCAAACTGGAGCCATGTCCTCAAGGGCATGCCAATCAAACCAACTTTAACCT
GCTGGTTTGTGGCTGCTGACCTAGAGAGGAATTTGTTATATGGCTGAGGTCCTGTCCTACC
AAGCCAGACTCCAGTGCAAAAAAAAATCCTGTCAGATGCGCCTCTTCTTCTCTGTCTCCA
CTCCCTCTCTGCCTCCCGTTTCCCCTTTACTCTTTACTGTTAGTTGGCCTGGGGTTCCTGG
GCTGAAGTGGAGTTTCCTCCTGTCTCCGTGTGTTTGCTGCTCTGGTTTGCTCTTCTTCCAC
GGCCCCTTGGTAAAAGAAGAGCTGCTGACAGGGTAGAGTGGAGGTGGGGAAGTGACCAG
CAGACTGGGAGTGATGTAGGTTGTGGTCATCAATGATGTAGGTTGCTGTCACCAGGACAC
CAAATCAGCTGTGACCAGAGCCTGCAATGACAACGTGGAATTCGATATCATAATCAACCAT
AGGTACCGAGCTCGGGATTCAGCCGGGAGCTTAGGGAGGGGAGGTCACTTCATAAGGGO
CTGGGGGGGGAGTTGGAGCCACGAGTCGTCCAGCCGGAGCCCCGTGTGGCTGAGCTCC
GGCCTCAGAAGCATCCCCGGGTTGGATCCTTCGAAGCTAGCGCTACCGGTCGCCACCATO
GTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGG
GACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACO

GCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACC
CTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAA
GCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTT
TTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCO
GGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGG
CACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACCGCCGACAAGCAGAAG
AACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGCAGCT6
GCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACA
CACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACAT
GGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTAC/
(GTAAGTCGACATCATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATT
TAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGO
TTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACG
GCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCA
TGACAATTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGT
TTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAA
TAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGG
TGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCACGTGCGGAC
CGAGCGGCCGGC (SEQ ID NO: 70)

CN2710 (1680 bp between ITRs):

CGGCCGCACGCGTTGGGCTTGATAGACAGACAGCTTCAGGTTTCCCGGGTTCCAGCAG
CTTCCAGCCCCTACCTGGCCTACTCTGTGATGACACAGAGCTGTAAAAGGCTGATGCAAG
TGGAAGAAGGGAATGAAACAGACTCTGTGGGGCAGATGGAGCTGCTGCCGGCCCCGTGG
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ACACAGGTCCCTGTTCCACCTGCCTGTTTGCACCTGCTGATGTAATCACCCGGCCGCCTT
GGCTCAGGGCTGGGCCTGCTCACCTGGTTTTCTAAGGGAGCTGCAGGTGGCGGGTGAGA
GGGCAGGAGGGCAGGGGATGACACAAGTGTCCCAGGGAGCTCGGGCTGGGCATAAAA
CAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAG
CTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCC/
CCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGC
AGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTG

CGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCG
CTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGT
CCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGA
STTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAG
CGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCA
CCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGA0
ACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCC0
GTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAA
GAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGG
CATGGACGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCATA
TCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTT
PACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGC
TCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCO
GCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTC
AGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCC
TCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCA
CGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAA0
GGGAGGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGCC0

(SEQ ID NO: 71)

CN1533 (2212 bp between ITRs):

GCGGCCGCAACGCGTTTAGAACAATGGCTGGCCCATAGTAAATGCCGTGTTAGTGTGTTA
GTTGCTGTTCTTCCACGTCAGAAGAGGCACAGACAAATTACCACCAGGTGGCGCTCAGA
CTGCGGAGGCATCACAACAGCCCTGAATTTGAATCCTGCTCTGCCACTGCCTAGTTGA0
CCTTTTACTACCTGACTAGCTGTTTGTGTATTTTAGGTGTTTGTTTAATGGGGCCTCAGT
CTCCCTTGGGATTAAGTGGGTACCAGGCAGGACAAAATAAGCCACCTGTGCCATTCTACCO
TTTCCATCCTGCTGTTTTTCCACCCTGCAGCTGCTTTCTCAAAGAATCCCTGAATCTCCTCT
TAAATAGTGCAAGCTTGCTGTTGGGAACACCCACAGATGCACTCTACAAATACACAAG
ACTTTGAGTAATCATATTGATTCGGAATTATCGGCCATTCAAATACCTCATTGAAGATGCC
TCTGGGATGTTATTGCTCTTCAGAGGTAGATCATATTCTGAGAAAATCTGTCAAAATGTAGA
AATAACTCATCAAAATGGCCATTGCAGAATCTAGCTGCACTTCTTAAGGAAGCAGACTCTGA
GCTGCGGGTTTCATTGCCCCTAAGTGAGATGCTGAAGGAAGAAGGGCTGTTTCTTTTC)
TTTCAAGTGTCATGAGAAATTTAAAGTTCAGGAATGTGCAAGTTCAGAGTGCTCCTGGA0
CCTTTGCTCATTCAGAGACATCTCACTGAAAACAAACATTCCTCAAGGTTATCTCTGGTCC
GGGAATTCGATATCATAATCAACCATAGGTACCGAGCTCGGGATTCAGCCGGGAGCTTA
GGAGGGGAGGTCACTTCATAAGGGCCTGGGGGGGGAGTTGGAGCCACGAGTCGTCCAGO
GGAGCCCCGTGTGGCTGAGCTCCGGCCTCAGAAGCATCCCCGGGTTGGATCCTTCGAA
GCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTG
GCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGC
GAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGG
CAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCT
TCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAG
GCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCG
AGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCA
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AGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCT
ATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAAC
TCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGA0
GGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAG
CCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCA0
TCTCGGCATGGACGAGCTGTACAAGTAAGTCGACATCATAATCAACCTCTGGATTACAAAA
TTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGO
CTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTAT
AAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCT
ACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGATCTTCGACTGTGCC
TCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGO
GCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGO
GTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGAC
AATAGCAGGCATGCACGTGCGGACCGAGCGGCCGC (SEQ ID NO: 72)

CN1674 (1902 bp between

ITRs):GCGGCCGCAACGCGTTTAGAACAATGGCTGGCCCATAGTAAATGCCGTGTTAGTGT
GTTAGTTGCTGTTCTTCCACGTCAGAAGAGGCACAGACAAATTACCACCAGGTGGCGCT
GAGTCTGCGGAGGCATCACAACAGCCCTGAATTTGAATCCTGCTCTGCCACTGCCTAGTT
AGACCTTTTACTACCTGACTAGCTGTTTGTGTATTTTAGGTGTTTGTTTTGTTGGGCTTTCT0
TTGGGTTTATGACATGTGCTCCATTGTACTAATCCATTTCTCACAGTTCCATCTCTCATAG
AATTCATGTAATTGCTGCAATTTTAACATTTTGGAACGTATGTAGTGGGGGAGGGGTGC
AAGATCTGGCAGTTTCTGCTACAGCTAGCTAATGGCTAATGGGGGTGCCCCATAGATCT
GTGGCAAAACAAAGAGTTAGACAGTGCAAAACAAGCTCTGGAAGGAACAGGGTCTGG0
GGAGAGAATTCGATATCATAATCAACCATAGGTACCGAGCTCGGGATTCAGCCGGGAGCT
TAGGGAGGGGAGGTCACTTCATAAGGGCCTGGGGGGGGAGTTGGAGCCACGAGTCGT0
GCCGGAGCCCCGTGTGGCTGAGCTCCGGCCTCAGAAGCATCCCCGGGTTGGATCCTT

GAAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGG
TGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTC<
GGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCAC
CGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAG
GCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCC
AAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGO
CCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGAC
TTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAA
GTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCAC
AACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGO
CGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAA
GACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGG
CACTCTCGGCATGGACGAGCTGTACAAGTAAGTCGACATCATAATCAACCTCTGGATT
AAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATA
GCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTT6
TATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCT
GACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGATCTTCGACTGT

CCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAG
GTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAG
GTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAG
ACAATAGCAGGCATGCACGTGCGGACCGAGCGGCCGC (SEQ ID NO: 73)

CN1778 (2344 bp between ITRs):
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GCGGCCGCAACGCGTTTAGAACAATGGCTGGCCCATAGTAAATGCCGTGTTAGTGTGTTA
GTTGCTGTTCTTCCACGTCAGAAGAGGCACAGACAAATTACCACCAGGTGGCGCTCAGAG
CTGCGGAGGCATCACAACAGCCCTGAATTTGAATCCTGCTCTGCCACTGCCTAGTTGA
CCTTTTACTACCTGACTAGCTGTTTGTGTATTTTAGGTGTTTGTTTGCCTGTGGGACTCT
TGAGTATCCTCTCTGGAGCAATGCCTCTGTGCAATCTCTAGAAAACTCCCTATGTTAGTO
CGAACCCACATGGATTGAAGGATTCTCCTGTAGCTAAGATTTTAAAAGACCATGGCAGCA
TGGGGAGCCCTGGAAGTCTCCCTCTTATCCTATACCATGTCTGGGAGCTTCTCTTGGCTCC
CTGCCAACCCTAGCCAAGCAGGAGGTCTTGCTTCCCTCTCCTTACTAGCTGTCGGTGCTTC
CTTCACTTCTGTGTTGAATCCCAGTGTCTCTCCTAGACAATCTATTTTAAGTGTGAATATO

ACTTGCTATTTTGGTTCCTCTCTGTGGAGGAGTGTACTAGCTGCATCTAGTCAGCCATCTTG
AATCTTCCCCCGCTTTTGTAAAGTGTTTCTTAATTTAGGTTTCCCTGATGTTTCTTTATGAT
CTGTTCAGGTTATGCTTCTGTGGCAGGAATATCACAGGAGCATTGTTGTTCTCTTCTCATTO
CATTAGATTAGGTGACACATGATTTGGATTTGTCCTATTATCGGTGATGTTAACTTTGATCA
TTGATCAAGGTGATATCTGCCAGGTTTCTGCACTGTTAAGTTACTGTTTTCTCTTTTGCAAT
RATATATGTTTTGTGGGGAAATTTTTCAAGACTGTTTAAAATATCCCCGTTGTCATAAAACI
CACAGAATTCGATATCATAATCAACCATAGGTACCGAGCTCGGGATTCAGCCGGGAGCTT
GGGAGGGGAGGTCACTTCATAAGGGCCTGGGGGGGGAGTTGGAGCCACGAGTCGTC

GCCGGAGCCCCGTGTGGCTGAGCTCCGGCCTCAGAAGCATCCCCGGGTTGGATCCTTCG
AAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGC
GGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCG
CGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCAC
GGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTO
CTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCC0
AGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGC
GAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGAC
CAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAA0
CTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCA
ACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGC
GACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAA
GACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGA
CACTCTCGGCATGGACGAGCTGTACAAGTAAGTCGACATCATAATCAACCTCTGGATTACA
AAATTIGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATAC
GCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTG
TATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCT
GGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGATCTTCGACTGTG
CCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAG
GTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAG
GTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAG
ACAATAGCAGGCATGCACGTGCGGACCGAGCGGCCGO (SEQ ID NO: 74)

CN2043 (2152 bp between ITRs):

CGCACGCGCCGGTACCGAAGCTACCCCTAACACACTATTCTACACACAGAAAAT
STCTTCACTAGGAAGCTACCCCTAACACACTATTCTACACACAGAAAATGCTCTTCACTAG
AAGCTACCCCTAACACACTATTCTACACACAGAAAATGCTCTTCACTAGACGCGTAGGT
AGTGAAGACTGAGAGGGGTGGTAGGGGGAGATGAGGCCGGGAGGAGGAGAGTACACCO
TCAGGGATGGAGAGCCAACAAAGATTCTAAACGAGGAGTTCTGCAGTGAGACTGGCATT
GGAACAATCGTCCTGGTTTTGGTTGAGAGCACAACTTAGAGAACAGAGGCTAGAGGTGC
GGCTGGAGTGACAGCCTACTGCAGCTGTCCAGCCAATTAAGCCCTGTAGGAAGAATGGO
TGATGCCGCAGTCTATGTGATGCTGAACTGCGGTAGCCAGGCTGACCTGGCCCCAATCO
GGGCTGTGACTGACCTTCAGATGCAGGCAGCAGAGAGAAGAGGACAAAAGTGCACCGCT
GGGGAAAGGCAAGCAGCTGGCACCCAGGGCACCAAAGACCCGCACAGTGAGCATCAAGG
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CCAGCAAGGGCACAAAGCCAGCTGTCACCTGTCCTCTGGGCCAAGCCAAGGGGGGCT0
CCTCCTGGCCACCTCCTTGGGGGAGCAGTACCCCCATTGTCATGACTTGTTCACAG
CAGACCTCCCAGTGCTATCAAGAGCTCGATTCAGCCGGGAGCTTAGGGAGGGGAGGTC
CTTCATAAGGGCTTGGGGGGGGAGTTGGAGCCACGAGTCGTCCAGCCGGAGCCCCGTGT
GCTGTGCTCCGGCCTCAGAAGCATCCCCGGATCCAGATCTTTCGAAGCTAGCGCTACO

GTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGT
CGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGC
GATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTG
CCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACO
CGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGG
GCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCG

GGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCA
ACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACCGCC
ACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGG
GCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCT
CTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAG
CGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGG
CGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCATAATCAA
CTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACO
TGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTI

CTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTT
GCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGAT
CTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCT
GACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCAT
GTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGG
GGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGCCGC(SEQ

ID NO: 75)

CN2085 (1680 bp between ITRs):

GCCGCACGCGTTGCAGAGGGAAGATGAAGTCTTTGATGATAGCCAACTTAGTGTCAA
TAAGTGGCTTTCTTTGAGACATATTCAGATGGGAACGTCTTGCTTGCCAATTGCCATAGAA,

CTTAACACACCATGAAGATTGTCCAAGCGCCAAGCCTTCCGTTCTGGACTAAATTACTTIG
AAGTGGCTCAGGACGAGCAGTGGTCAATTTTAACTCTATAGACTGGACAGAAGAGGCTG0
GAGTGGGAGATTGTGCGTTTTAAAGCAGAAAATAAGAAGGGGAAACTTGTTTTATACACTO
TATACAAGCTTCTGCTCATTGTCAGATATCTGAGCTCGGGCTGGGCATAAAAGTCAGGGCA
AGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCGCTACCG
TCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGT
GAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCC
ATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGC
CCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACCCC
GACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAG
BGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGA
GGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGO
TCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACCGCCGA

CAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCGG
CGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTC
GCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAG
GCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGAC
GAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCATAATCAACCT
CTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTA
TGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTT
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TCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCT)
GCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGAT

CTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCT
GACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCA
TGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGA
GGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGCCGC (SEQ
ID NO: 76)

CN2102 (1850 bp between ITRs):

CGCACGCGTTGGCTCTGGCAAAGGATGGAGATTTTTTTTTTAACCTATTCTTTTGA
AATAAGGAGGGTCTTTGTTTCTCTTCCCTGGGAACCGAGCAGCCCCTTTCTCTGAGGG)
GAGTTGGGGCATGGCTCAGCAGAACGACAGTCATCCTGGCTAGTAAGACTCAGAGGCTGG
CCTTCAAAGGCTTGAGCTCCTGGGTGACTGAGCAGTGGAGAAACAGAATCCTGCCCTTGA
ATTGCTCCCCAGGCGGGCTTTATGCAGTCTGGGGAAGCAAGGGATGCCCTGTGATTCTTA
AAGAAACTGGTATAATTTTGCACTGCATAGCAGACTCCCAAGACACACAGCCTTTTCCAGG
AGGAGTTCCTTAGAGGGGAAGGGGATAGGTTGCAATGGTCTGCTTAGCCTCCCGAAGGCT
GCAGAAGCTGCTAAGACAGGGGTAACTGAAAGATAGACTCTGTGAGGTTGAACAGCAATO
TTTATGACCTGACCCCCTAGGCAGAGCTCGGGCTGGGCATAAAAGTCAGGGCAGAGCCAT
TATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCGCTACCGGTCGCCA

CATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGG
ACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACO
TACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCC
CACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACAT
GAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCAT
CTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACA
CCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTG
GGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACCGCCGACAAGCAG
AAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGCA
GCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCG
ACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATC
ACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGT
ACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCATAATCAACCTCTGGAT
ACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGAT
ACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCT
GTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCT

CTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGATCTTCGACTG
TGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGG
AGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTA
GGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAA
GACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGCCGC( (SEQ ID NO: 77)

CN1415 (1860 bp between ITRs):

CGGCCGCACGCGTCTGGTAGAGTGGCAGAGAGAGAGAGAGAAAAGGAAACGCTAGAAA
AGCTGAGCTGCAAGCCCAGGCTGCCATTTGAAAGAGCAGTTGAGGAAGATCTGAATGAAA
AACTCTGCAAATTTATGCTAATTGTGTTCAGTTCCATGAGTTTCATCCCATTGAGTGGGA0
CAGGCCACCTGATTGCTTCTCCTTTTGGTAAAGAACATCTCAGATGAACCAGCTGTCATGG
ACATGGTTCAGAAAATTGGCCCTAAAAAGAAACCTGGGCCATCTGTGTGTGCTGTTCTAT
CATAGGATGCCCTCCAAATCACATATTTCTATTAGGAACCTCACAGCAAGGGCCTCTACCA
TGGGAGCAATAGAGAACATTGGTCATCATCATCTATTGCACTCCCTTGGGGTGGGAGTGC
GTGATTTCTAGCAAAGAGAACTCAGGGCTGAGGTAGATAACAAAGACAACTTGGAATGTCT
AACGTGAGGAAGCATCCTTCTCTTCCTTTTGCTTTGGAGCTCGGGCTGGGCATAAAAGTCA
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GGGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCGCT
ACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCC
TGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAG
GGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCC
CGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGG
ACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCC

AGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGT
TCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGAC
GGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACO
GCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGA
GGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGT
CTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGA,

GAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCAT
GGACGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCATAATO
ACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTAC
GCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTT

TTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTG
CCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAG
AGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCT
CCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATC
GCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAG
GGGAGGATTGGGAAGACAATAGCAGGCATGCACGTGCGGACCGAGCGGCCGC (SEQ ID
NO: 78)

CN2251 (2079 bp between ITRs):

GGCACGCGTTCACAAATCAGTAAGAATTACACTCCAAAAATAAAACAGGGAAGGG)
ATTAGTATGTGATACGCATGGATAAAGTAGAAGAGGCCAAAAATACAAAGAACCGTAAACT
CACTAGTGATGGAAGAAACGCTAATTAAAATAATGAGCTTTCCTGACCCTTTATCACATGGG
CACATTTTCAAAGGACAAGACTCTGCTGAGGAGAACACAGAACAGGATCCTTCAGACAAGO
TCAGCAACCAATTTTAGGATGTTCTTAAATAGATCGATTCTTCTACTTTTTTTAAAAATAAG
AGATCTGAAAAGCTTTATAACTTTTGGTTTTTTTTTAAGGACCATATTAACAGCATCTTC0
GTTTTTCTAGAGTAAATGAATATGTATCCCTTTTATAATTAACAATATACATATATTCATTTTO

TAAAAAGACTATAAAAATAGAAGAGAAAATGAAGAGATGTTTATTTCTTTTACACGCATCAGA
CTAAGGCCTTCAGCTCAGCAGGGGGCAGAGTTTATCATCTGTACTCTCTGAAGTGTCACAO
GCCCTGCCTTTGTGTGCCCTTGCCTGTCCCTCTGTGACGGTCACCCTTTCGGTTCTGG
TGGAGCCTGGTCATCAGTGCCTGGCGGCCTGTGCCTGGGCTGTGCTGAGCTCATTTGGTC
GTTGTCCTAGTGATGTGACCCTACCTTAGACTTCCCCATCTCTTGAGGTGGCTAGAGCTO
GGCTGGGCATAAAAGTCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAG
TCTTTCGAAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCAC
GGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCG
GTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTG
CCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCG)
GCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCAT
CCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGA0

CCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGG0
TCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGO
CAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATO
GCCACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCC
ATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCT
GCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGC
CGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCG
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GAATTCGATATCATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTT
ACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATT
GCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGO
GGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTO
ACAATTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTT
GCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATA
AAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTG
GGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTG0
GGACCGAGCGGCCGC (SEQ ID NO: 79)

CN2257 (1969 bp between ITRs):

GGCCGCACGCGTGGAGGGGCATAGTGTCCACACTTCAGTCTTCATTCTTCTTGAGTTTC
ATGTGTTTAGCAAATGAAAACTTTTATATTTCTGTCTTTGATAGGCTTACCAAATCCAAAGTG
CTCCCCCTCCCCCAACTATTTCAGGTTGAATATCTGTTCTCTGAAATGTTTGGTCTGAAAAG
CATATCCAAATTTGGAAGATCTGCATATATGTAATGAGACCTCTTGGGATGCATCTCAAGTO
CAAACACAAAAGTCATTTATGTTTCATGCACACTTGACACACCTAGCCTGAAGCTAATTTO
TACCATGTCTTTAGTGCACCTGTGTTCTGACTGCAAACCACTATAAGGAGTCAGGTGTGG
ATTTTCCATTTACAGCATCGAGTCACTGTTCCAAAATGTTCAGCTTTTAGAGTGCTCTGTC
TTTGTATTTTTGGATCAGGAATGCTCAACCTGTATTTTAATGCTTTGGCCTGAAACCTTCCC
CTCAGAAGGAAATGTTTGATTGCAGACTGGCATTTTTGCCTCCTGGGATAGTGAGTTGTGT
TTTGACTTTTTTCATTTATTTATTTATTTTATATTCATGCCTGATTGAGGGAGGCTTTTAGACO
ITGGTGAGCTCGGGCTGGGCATAAAAGTCAGGGCAGAGCCATCTATTGCTTACATTTGCT
STGGGATCCAGATCTTTCGAAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCG

GGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCC
ACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCO
AAGCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCT
GGGCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCT7

CAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGG
CAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCO
AGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTAC
ACTACAACAGCCACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGe
ACTTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAG
CAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTA
CCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGT
CGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAGTCGACGGCC
CGCCGCGGCCGCGAATTCGATATCATAATCAACCTCTGGATTACAAAATTTGTGAAAGATT
ACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCT
GTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTA0
TCTTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCC

CTGTTGGGCACTGACAATTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAG
CCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTO
TCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCT0
GGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATO
AGATCTCACGTGCGGACCGAGCGGCCGC (SEQ ID NO: 80)

CN2258 (2166 bp between ITRs):

GCGGCCGCACGCGTNCCTGCGGCCGCACGCGTTCCCTAACCTAGAAAAACCCACCATCA/
CTATTGAGGTAATGTTCCNTAGATGCAGGGTCATCAGTGGGCATTGTTACTTACTGGAAG
ATGCTCTCTGGCGGATGGGGGAGGGAAGCAGGAAAACTCTGCGTTAAGCAGGGCATAATO
TCTTCAGGGACCTGCTTCAGTTTCAATCCGACTCAAGTCGTGCTTTGCAGCTGGCCCCAGT
TTTGGCTGCTCTGAGAGTCAGTTGTTGGTTATGCACTGCCTGGGGTGAGGGCCAACCAGG
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GAGGGGGTTGGAGAAGGATGCGAATAGTCAGAGCAGCTGGGAGCAAATGTATCCAGTTAA
GGGGATCAAAACAGAACGTCAGCAACCCCCGTAATGCCCCAAATCTTGCATAACTCTGTGT
TATCTAGGCCATCTCCCCCAACCCCACCCCGCTTCTCATTTGGAACAAGGTCTTTCTATGTA
GTAGCTAAAGTTGACCTTGAACTCATGATCTTCCCTGCCCAGCCTCTGAGTGCTAGGGTA
AAATAGGCGTGCACCATCCTGCCGGGCTTCACCCACTCCCTTTCATTTCTGAGACACTTC6
AGTTATTCTTCCTCATTCTTACTCCATTCACTCATACTGACCACTTCAAAATTCTGGAACTTT

CAGCATGCACTGGCTGCAGATGAATTGTGCTTTTCTGCTCCCTCATCTGACTCTCCT
GTCTGACTACTTAGCTCTCATCTTCCTCTACGGAGTCACCAGTCTTTTTTTTTTTTTTTTCA
AGACAGAGTTTCTCTGAATAGCCCTGGCGAGCTCGGGCTGGGCATAAAAGTCAGGGCAG
GCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCGCTACCGGTC
GCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGA
GCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGA)
GCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGCG
CTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACCCO
CCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAG0

GCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGG
BCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCA/
ATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACCGCCGAC
AAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCGG0
GTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCT
GCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGe
CGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGA
CTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCATAATCAACCTO

GGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATG
TGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCT
CTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCC
CGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGATCTT0
BACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGAC<
CTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGT
TGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGAT

TGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGCCGC(SEQ ID NO:
81)

CN2267 (2012 bp between ITRs):

GCGGCCGCACGCGTAGCAAAGTTGAATGACATAGTTTTGATGAGATATTAGGTAGATTTO
GCTCATTTAGAGAAAAGAATATATTGTTCTGCCAAAGAATTCTGTGTCCGCTTTTCTGGC
GGGTTCATTGTGTGTCACGCTACAGAACTGGTATTCAAGAAAGGAGCCTGGATTTCTAATO
ATGTTGATATTTCCCATGTAGCTTTTTTTCTCAGCTCCTTGGACTCTTCACACAAAACTATA
AAGGTCATTAATTATAGGGTCCTTATGTAAATACTGGCCTGTTTTGTGATTCTATTCTGAGC
ACGGTTATATACATCTGCTCAAATAAATTAATTTTCTTGTCCCAAATGACTCATTCACTGGA

ACTAGAAGTTCCCATGCCAGATCAAATAGAGAAAGGGAGAGAGGACACAGCACAATGCTC
CGGATGGGAACTTATTCTGCCCTATACCAATTTATGAGTACTGGCACAAAATTTTAACGGG

AAAGCTCTAAGGGAATATGTTTGTGTGTTTGTGTATGTGTGTAGGAGAGAGAAGGGGAGAG
AGAGAATTATGAATCTTGTCTTCTCATGTGTAATACAGCCATGTTTGAGATATGAATGTAATT

CAGACATACTTGCCTTTGAGTATTTTCTCTATATTTAATGAGCTGTTCTGGAGCTCGGGCTC
GGCATAAAAGTCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTT
CGAAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGG
GTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTG
CGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCA
CCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAG
TGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCC
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GAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCG
GCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCG
CTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAA
CGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCO
CAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATO
GCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAG
AAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCC6
GATCACTCTCGGCATGGACGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAA
TCGATATCATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAA0
ATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCT
CCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGA/

CTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAA
TTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGC
TCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAA
GAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGG0
CAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGA
CCGAGCGGCCGC (SEQ ID NO: 82)

CN2316 (1963 bp between ITRs):

GCGGCCGCACGCGTTGTAGAAGGCCATGCTCACACTTTGGGCATTTTCCCTCAGCTCCTO
CATAGCCTTAAGTTTCAGATCCCAGCTTCACCTGCTGTTACCTATTTTATCTGCTTTCTTCCT
TAAGCTGGAAAGCTCTCTGTCACAGCAGGCACAGAATTGCTGATGACTTCATGGCAGAGG
CAAAAATGGTAATTTTCTTTCCTTTTGTTCAAAGCACTGTGCATGAGAATATAGTTCTAAGTT
ACTGACTCAGAGATGATAGAAGATTTTGAAGAAAATGATGACAAGCAGTGGTTTTAAAGO
GAATTAGATCATAGACAGGTGTTTGGAGGAAAAAGCAGGGGAAGGGAATTTTCTAAATAGA
GGTCGGTCACCAAGACATATTGAAGCAGTACAAATGACATTAGAGAGAACAAGGTGCAAA
GAGTAAAAGGCCAGTCCTGGGGGAACTGAGTGCTTTCTAAGCAGATGATTATGAGAACA
GGAACAAATGTCCCTGAAACCAATTAGGAAATGGGACTTGAGATGAGAAAACCTGTTCTGG
GATACACAGTGATCTATTTTAGAGTCTGAATAATGTTGTCCTATCTAGAGTTGAAAATGAT
GGTCCCTGAGCTCGGGCTGGGCATAAAAGTCAGGGCAGAGCCATCTATTGCTTACATTTO
CTTCTGGGATCCAGATCTTTCGAAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGO
CGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAAG
GCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGAC<
CTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCA
SCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACT1
CTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACG
CGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCA
TCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGA
PACAACTACAACAGCCACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAA
GCCAACTTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACT
CCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCT
GCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTG
GTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAGTCGA
CGCGCCGCGGCCGCGAATTCGATATCATAATCAACCTCTGGATTACAAAATTIGTGAAAG

ATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGO
CTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTG0

AGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGC
GGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGTTGC
CAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCO
ACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTA
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TCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGG
ATGAGATCTCACGTGCGGACCGAGCGGCCGC (SEQ ID NO: 83)

CN2431 (2074 bp between ITRs):

GCGGCCGCACGCGTGTGGAGGTTGGGTGTTTCCATCACCTGGCTAACAGAGATCACAATO
TCCTTTTGTTCATCTTAGGGATAAGGTTTGTCCATAGCTCGACTTGTCTGGATTTCTCTGT
CATCACATGCCTATGTACGCTCCCCACACCTCTCTCCTAGTGGCTCCTTGGTTTAAAATGO
CCCAGATCTGCAGCTCACAGAAGAACATTTGGCTACTCCCGTTTTTAATCTACTACTTCTGT
RATGGGGCTCGGGAGCTGGGCTGGGTCCCCCGAACCTGTGGGCAGCTGGCAGCCTGA
CTGGGCTGAGTACCAGGCATGGGGAGGCCAGAAGGAAGGGGCAGATTGAGCCAGAGAG
GTAAGACTGCAGAGAGCCAAATAGGAGGGGAGGAGGCCAGAGCCTGAGGGTCCAGATG

GGCTGGCTGGGCACAGGAGGGCATCTGATGCAATCCGCCAGGAGAGATGCCAGCCGGCC
GGTGCTGCAGAGGCTCTGTTCTTGAAGAGTCTAGTGCCTGCTCTATTAATTCTGGCTCT
TGGGAATTGGGGAAGATTTCCCTATGAGGTCTCCTGAGCCCCAGCAACCTCCCCAAAGG
TTAGCTCATAAAAGCACCTGTGTCTGAACAAGCAGGGGGTGGGGACATAGAACACCTGC

GTTGGTGGCTGCCTGGGGAAGGGCAAGCTGAAGTATCTTGTCAGTATAAACACAGTACCT
CAGCCCTGCGAGCTCGGGCTGGGCATAAAAGTCAGGGCAGAGCCATCTATTGCTTACATT

TGCTTCTGGGATCCAGATCTTTCGAAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAG
GGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAA
CGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTG
CCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACC
ACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGA
CTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGA
CGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAAC
GCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTG
GAGTACAACTACAACAGCCACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATO
AGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACC
CTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACO
GAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTG
GGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAGTCG.
CGGCGCGCCGCGGCCGCGAATTCGATATCATAATCAACCTCTGGATTACAAAATTTGTG
AGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAAT
BCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCC
GTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGG
CTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGT
GCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTO
CCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTO
ATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCA
GGCATGAGATCTCACGTGCGGACCGAGCGGCCGC (SEQ ID NO: 84)

CN2436 (2182 bp between ITRs):

CGCACGCGTGGGAAGAATAGTGAGTTCTGGGGTGGAGGGTTTTGATTTTTTAAAG
TGGAAAGTCAAGAAATGCACCACGGAGAAGGTGGCATTGAGTGAAAACCTCAAAGTGGTT)
GAGAGAAAGTGGTGCAGATATGCGGACAGCGCTTCAGGCAGAGAAAATAACCTGGGAT
CTGAGAAAAGCAAAGAAGCTGGGGCTACTGCAGTAAGAGCAAGAGAGTTAAGAATAGGT
TAGCCAGAGAGTTATCAGAATATAAGATTGCATAGGGCATTTTTAGGCCAATATAAGGACT
GCATTTTTAGGTCATGATGAGAACTGGCATTTACTCTGCCTAAAATAGGAAACCACTGGA0
CATTTTGAGCAGAGGAGTTGAACTGTCTGATTTAAAATTTTAAAAGGTTCTGGCTACCTTGT
GAGAAGAGACTGAAGTAAGATATGCATGGAAGTAGGTCATCAGTTATTAGGTTATTGCAAT
ATCTAGGCAAGAGAGATGGATCAGGGTGATAACAGTAAACTTCATGAGAGCATTTCAGTI
GCAAATATATTCCAGATTTGCTGACCAGATTTGATAAGGAATATAGAAAAAGAGGAAAGAAG
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AAGAGATAACAGAGTGTAGGCAGAAAAGAGAAAAGGTTCAAAGACTGAGCCCTGCAGTATT
TCAACATTAAGAGCTTGAATTGCAGAATAGGAACCATCTCAAGGCTTTAAATACAAGTGCTC
AACACTCTCAAATTTATATTTGTATCCCAGACTTCTCTAAAATTCAAGTTCTAAAATCCAGTT
GGTTACTTTATGTCTCCACTTGGAAACAAGTCTTGAAGCAGTGAGCTCGGGCTGGGCATAA
AGTCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGC
AGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTG
CCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAG
GGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCA
GCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCG
CCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCT
GTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGA

GTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAG
GAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCT/
ATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATO
GAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACO
CCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGAG

CAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCT
CGGCATGGACGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATO
ITAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGC
CTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTAT
GCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGO
CGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTG
CTCGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCC
TGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAAT
TGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAG
CAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGG
CCGC (SEQ ID NO: 85)

CN2643 (2255 bp between ITRs):

CGCACGCGTGAATGTATTGGATTATAACATGCACTAGTATTAAGTATAAAAGTATGT
TCAAGAAAATTTAAAGTTATTTTAAAGACTGATGTAAGGAAAGAAGGAGGAAGTTAGTCC/

AAATCACACTGAGCAAGAGCTAACTTCTACAGAGTAGTCATTAAGAGGTAATTTTACAATO
TAAATTTTTTTTTTTTAAAGGATGCTTTCCTTTGTTGTGGTGTCAAGGTGAGAAACTATGTAG
ATTTGATTCCGTAAATATCTATGGTAAGGCAAGTGACAGGGTGAACTCAGCTGAGCTGATG
GAAATAGTTAGAACATAGAAACAGTCAATAACTATTCATTTTGTAAAAAAAAAAAATAATA
AAAATAGCTCCTTCAAGTCCTGAAGCGTAATAAAATATTAGAAAACACAATGGAAAAATGA
GCACTCACAGAAGAAATACAGTTGGCTCTAAAGCATAGAAAGTCTCAATTATTTCAAAATAA
TAGAAAGGTACTTTAAGACAGTGAACCCGGAGTGGTCTCTGGGAACAGGCAGCTTGGTC
CAATCTGGCAGTCAGTGCTAACTACACTGTGATCCTGGAAAAGATATGCTTTACTTCC
TCAAAAACTCAGAATTATAGTGCTGCCTGTGCCCTGATCTACCTGATGCCCCGCCCTAC
TGCCTTTGGGGGTTGCAGGTAAGGTGGTGTGGAATCAGGTGAGAAATGTCACAGCAAGC,
CCTCTGAAAGCTGCTGCAAGCTCCTTTAATACGCTCACCCGTGTCCCATTGGTCCCAAGA
AGCATCTCTTCTAAGCAGCAGTTCCTGATTGGCTGGCATTGTCTGTGTCAGCAATCCTTGG
CTCTTAGGCAGTCCTCAATTAGGTCCTCCTGTAGAAGGTGACTTTGCCGAGCTCGGGCT6
GGCATAAAAGTCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTT]
CGAAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGG0
GTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTG)
CGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCA
CCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAC
TGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCC
BAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCC
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GCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGA
CTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAA
CGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCA
CAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATO
GCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGA0
AAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGG
GATCACTCTCGGCATGGACGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCG
TCGATATCATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAAC
ATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCH
CCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAA
CTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAA
TTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCC
TCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAA/
GAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGG
CAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGA
CCGAGCGGCCGC (SEQ ID NO: 86)

CN2663 (1909 bp between ITRs):

GCGGCCGCACGCGTTGCTCAGCCTCTATTTCCCGTTGAACTGGTTTTGGTAAGATATTTTA.
CAGGCTAACTGTGTATTTCATCTAGCAGCCAGCAAGCGTTTGCACATCGTTATAAATTATGT
CTTGTTATAAACTTGTTCTAACAACAATTCACTCTGAGCAGGCATTCCGCATGCTCATTACA
AATATTTTTGTCTCTGTGCAGCTGCACATCTGCACCGTAGTGTAGCTCCCTGTCCCCGGG
TGACCGATTGGAACTAGGTTTCTCCATCCCCAATAGGCCTCACTGTGTCTCATCACACCA
GTATTTTTAAAAAGGCTTAATGAAGACAGCATCCTCTGTATCATCCCCCGGGAAGGCTG/
GCAGGTTGCGCACCATAAATACACTTCAACGTTCCTATCTGCCTAAGCCTTGAATCCCCT
CTCTATGATATAGCAAGGTAAATGCCTGCATCCTGACTGCATTTAATGGACCACGGGCCCT
GGGTTGGGGTTGCAGCACCCAGTGAGCTATGAGAGCAGCCCCCAGCTGCTCCGTCTGAC
AGATTGAAGCCAGGCTGAGCTCGGGCTGGGCATAAAAGTCAGGGCAGAGCCATCTATTGO
TACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCGCTACCGGTCGCCACCATGG
AGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGC
CGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGG0
GCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTC.

GTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCA
GCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCT
AAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTG0

TGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCAC
AGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACCGCCGACAAGCAGAAGAA0
GGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGCAGCTCGC
CGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACC
ACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATG
CCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGT
AAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCATAATCAACCTCTGGATTACAAAAT
TGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGC
TTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATA

AATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGA
CAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGATCTTCGACTGTGCC
CTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTO
CCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGT
CATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACA
TAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGCCGC (SEQ ID NO: 87)



WO 2023/060112 PCT/US2022/077586

67/86

FIG. 8 cont'd

CN2717 (1740 bp between ITRs):

GCGGCCGCACGCGTAGTGACTTGGTGCTATGAGCCATATTTTGCTGTTGCTGTTGTTACTG
GTAGTTTTTGTAATTCTGGGGCTAAAACTTGGGGTCTGGTATGCTGTCATTTACCAGTGA

TATACCCTGGATATTATGATTTAGATGAATGTGAAATATCACCCCAGACATACATATACTAA
ACACTTGGCCCTTGGCCCATGATGCTAAATGGAGGAGATAGAAGCTTTTGGGGCACAGO
AGTGGAAGGAAATGAGGTCAAATGACATGTACTCTGAAAGGAATATGGGTATTCTGGGC
GCGTTATTCTCTCTCTCCCTCTCTCTCCCTCTCTCTCCCTCTCCCTCTCTCTTTCTCCTT
TCTTTCTCTCCTCGCCTTGTTTTCCAGAGCTCGGGCTGGGCATAAAAGTCAGGGCAGAGO
CATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCGCTACCGGTCG0
CACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGC
TGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCC
ACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTG
CCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGAC
ACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGC/
CCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCG
CACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCO
GGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACCGCCGACAAG
AGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCGGCGTG
CAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTG0
GACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCG
CACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAG
GTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCATAATCAACCTCTGGA
TACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTO

ATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCT0
CTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCC0
TGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGATCTTCGAC
TGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTG
GAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGA
GTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGG
GAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGCCGC(SEQ ID NO: 88)

CN2838 (2013 bp between ITRs):

GGCCGCACGCGTTGGCATTCTTGGATGTGTTAGGCCTCTTGCTGCTGCTCAATTT
CCGTTTGACACATCTCCAAACCATCATGTAGAATCTCATGGCTGAATTCATGCCCCGGCTC

ATCTAATATTGTGTCTTGACACCATCAAGGGCACCATCTAGGCTTTCCAACCCATTTATAA
ATGATACGCCCACATCCCACAAGGGCTTATGACTTTTGTAGGCATCAATAGTTCTGATTO
TACGATAATGGTTCATTTTTCTTAGTAATAGAGAGCAGATCTTTTTCCTTGGGCTAATTTTAA
GCTTGTGATTGTAGAACTATATGAAGACGAGGCTCTTAATCATCAAGGCATTTTTTCCCCTA
AACACTTAGGCTGATGCAATTTTCTGAAATTTAGAAAACAAATTTTGCAATCACTTTTCTTCT
TGATTGAAAAGAAGGTAAAAGGACAGATCAAAAAGGCATAATTGCATGGTACATCTAGTCA
ACAACTGTACAGGCAGAGTGTCAAAAGTGTGCATCTTAAACTGCCTCAAGACTTATTATG/
GTCAATTTGCCTCCAGAGGATCCATATGTATTAGGAGGGTGGCAGGATGCCCTAGTTCACA

GCTTAACCTCTGCTTCCTAGCCTAGATTCCAACTCTGTTTCATCTACCCGAGAGCTCGGGC
GGGCATAAAAGTCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATO
TCGAAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACC
GGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTO
CCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCA
CACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGC
AGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGC
CCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACO

CGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATC
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GACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCA0
AACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGC
CACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCAT
CGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGA
GCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGC
GGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGC
AATTCGATATCATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAA
CTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATT
CTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGC
GAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTG
CAATTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTT
CCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAA
AATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTG
GGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGC
GGACCGAGCGGCCGC (SEQ ID NO: 89)

CN1521 (2640 bp between ITRs):

GCAACGCGTTTAGAACAATGGCTGGCCCATAGTAAATGCCGTGTTAGTGTGTTA
GTTGCTGTTCTTCCACGTCAGAAGAGGCACAGACAAATTACCACCAGGTGGCGCTCAGA

TCTGCGGAGGCATCACAACAGCCCTGAATTTGAATCCTGCTCTGCCACTGCCTAGTTGAGA
CCTTTTACTACCTGACTAGCTGTTTGTGTATTTTAGGTGTTTGTTTTGGTCCTGGTTCTGACT
CAAGCTGCAACCCCCAGAGGCAGAAGGAGAGGGATGCATGGAGGGGAATGTCTTTTTCC
CCAAGCAGCTGCTCCCTTTCACAAGAGGCCAGTTATGTAAGGAAGGCTGCTTCCTCTCCC0
TTGCTAAATCTTTTCTAGTGCAGCATAAGGCCAGAGCTAGGGAAAGTCCACACGGGAATAA
AAGAGCAGATTGCTAAGCACAGAAGCCATTTATAACTAAAACGTCTCAGCTCAGCTTAGO
GACGCGTCCTAGGTCACGACTCCACCCCTCCAGGAACCCCTAGTGAGGGAGTGGTGGG/
GCAGAGCCCTCATCACACAGACTTGGTCCTGGTTCTGACTCAAGCTGCAACCCCCAGAG
AGAAGGAGAGGGATGCATGGAGGGGAATGTCTTTTTCCACCAAGCAGCTGCTCCCTTTC

ACAAGAGGCCAGTTATGTAAGGAAGGCTGCTTCCTCTCCCCTTGCTAAATCTTTTCTAGTG
CAGCATAAGGCCAGAGCTAGGGAAAGTCCACACGGGAATAAAAAGAGCAGATTGCTAAGC
ACAGAAGCCATTTATAACTAAAACGTCTCAGCTCAGCTTAGGGACGCGTCCTAGGTCAC
CTCCACCCCTCCAGGAACCCCTAGTGAGGGAGTGGTGGTGGGTGAGTAAGAGTAGGTGG
CAACTGGTCCTGGTTCTGACTCAAGCTGCAACCCCCAGAGGCAGAAGGAGAGGGATGCA
GGAGGGGAATGTCTTTTTCCACCAAGCAGCTGCTCCCTTTCACAAGAGGCCAGTTATGTAA
GGAAGGCTGCTTCCTCTCCCCTTGCTAAATCTTTTCTAGTGCAGCATAAGGCCAGAGCTAG

GAAAGTCCACACGGGAATAAAAAGAGCAGATTGCTAAGCACAGAAGCCATTTATAACTAA
AACGTCTCAGCTCAGCTTAGGGACGCGTCCTAGGTCACGACTCCACCCCTCCAGGAACCO
CTAGTGAGGGAGTGGTGGGAATTCGATATCATAATCAACCATAGGTACCGAGCTCGGGATT
CAGCCGGGAGCTTAGGGAGGGGAGGTCACTTCATAAGGGCCTGGGGGGGGAGTTGGAG
CCACGAGTCGTCCAGCCGGAGCCCCGTGTGGCTGAGCTCCGGCCTCAGAAGCATCCCCG
GGTTGGATCCTTCGAAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGA
CTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACA/
GTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAA
TGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGG
PACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAA
CCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAA
ACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGO
AAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTA

AACAGCCACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTT
CAAGATCCGCCACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGA

ACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGT
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CCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGA
CCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAGTCGACATCATAATC
ACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTA
GCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTT0
TTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCT
CCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAG
AGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTT
CCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATC.
GCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAG
GGGAGGATTGGGAAGACAATAGCAGGCATGCACGTGCGGACCGAGCGGCCGC(SEQ ID
NO: 90)

CN2216 (1818 bp between ITRs):

CCGCACGCGTATGAGAGGCTAGAGTTGGAGAGCACAGTTCCTGCTTCCAAATTGG0
TGAAGTGGGGACATCTGCTCTGCATGAAGCCTGGGTCAGGCTGCCCCTCTCATCTGTG
CCTCCTGTGGTCGGGAGGGACTTGCTCTGGATTATATAAAGGCTATGAGAGGCTAGAG
GGAGAGCACAGTTCCTGCTTCCAAATTGGCTTGAAGTGGGGACATCTGCTCTGCATGAA<
CCTGGGTCAGGCTGCCCCTCTCATCTGTGACCTCCTGTGGTCGGGAGGGACTTGCTCT
TTATATAAAGGCTATGAGAGGCTAGAGTTGGAGAGCACAGTTCCTGCTTCCAAATTGG0
TGAAGTGGGGACATCTGCTCTGCATGAAGCCTGGGTCAGGCTGCCCCTCTCATCTGTGAC.
CTCCTGTGGTCGGGAGGGACTTGCTCTGGATTATATAAAGGCTGAGCTCAGAGGTAGG0
TGTACGGTGGGAGGCCTATATAAGCAGAGCTGGTTTAGTGAACCGTCAGATCGCCTGGG
ATCCAGATCTTTCGAAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGO
TGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAG

TTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCT
GATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCT
ACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGT
CGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAAC
ACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGC
AAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTAC
ACAGCCACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTO
AAGATCCGCCACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAA

CACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGT
CCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTG
CCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAGTCGACGGCGCGCCG
GGCCGCGAATTCGATATCATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTG0

TATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCA
TGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTG6
ACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTT
GCACTGACAATTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTG
TTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTT0
CTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGG
GGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCACGTG
CGGACCGAGCGGCCGC (SEQ ID NO: 91)

CN2839 (1916 bp between ITRs):

GCGGCCGCACGCGTTGGAAGGAGATGCATTTGTATTGAAATTTTCTGTTTCATTTAAAGTTT
STTTTTTTCTTTAAATACTGGGATATATTTTCTTCCTGTACAGCCTTGCCTCCTTCCAATTI

GTTCAGGATAAAGATTACATTTAGGCCATTTATAAATGGTTAGAGTCAATCAACACGGTAAA
ATTCGTATAGCAATTATTGCAAATTAACCACTTGGATGTTAATCATTTCTGTTTGTGCTTTT
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TTTTTTTCCCCTCTAATGTTGATTTCTGAGGCCTTTAAAGATGGTAACTTTATTATCCTTATAA
GATGCCAACATTTGAGTCATCAACATTGGTTAAAAATAAAGGGGGATCACCTTGAGCTGC/
GACATGCAAATCAACTGGAAAAACACCAGCTGGCCTTAATCTTTCACCATTGCAGTTTTG
TGCCTCCTGTCAGCAGGCTAGCAGGTAGGCTTTTTATAGAAACAGGGACTTAGCAGATGTA
GCTGCTGTTTCCTTCTTGTCAACACTGAAATTCTCCTTTTTAGCCCCTCTGACACACACA0
CACCAACCGAAGAGCTCGGGCTGGGCATAAAAGTCAGGGCAGAGCCATCTATTGCTTAC
TTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCGCTACCGGTCGCCACCATGGTGAGO
GGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAA

ACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTG
ACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGA
CACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACG
ACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAA<
ACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGA/
CGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGC)
GGAGTACAACTACAACAGCCACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCAT
AAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACC.
CTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACT
CTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTO
CTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAG

GACGGCGCGCCGCGGCCGCGAATTCGATATCATAATCAACCTCTGGATTACAAAATTIGTG
AAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTT1
ATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATC
TGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGG
BCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCT
TTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCA
CCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATT

TATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCA
GGCATGAGATCTCACGTGCGGACCGAGCGGCCGC (SEQ ID NO: 129)

CN2674 (1810 bp between ITRs):

GCGGCCGCACGCGTACAGCCTTTTCCTCCTCTGACATTCCTGACCTCCCCGTGGCCTGCC
TCCCCTGTCTCCTTGGCCGAGCCATCCTCTGTCACCTTCACTGTTTCCACTAGGTTATT

GGCCTTTTGGTCATGAGCTCCTGCCACCAAATCAGTGCCTGAGGCTGCTGCATAACAATCT
CCTTCCTTGATTAGAGCATCTTAATTATGCTCCAGGAATTTGCTTAAACAGATTAATCATI
GGAGGACAGATTTAGAAGCTGTGCTAGCTGAGGGATCTGCTCTGAGTGTCCCCGGGGAGA
TTCTGGTGACAACCGCCTGTTGGGCCTTTGCCAAGGCCTTGGGTGCCTCGGAGACTCGGA
CACTGGCTGGAAGCTCTACGCACCCCCGAAGGCTTCTCTTTGCTCCTCTGGGCCTGTAGA
GCAGGCTCTGAAACTCTTGGATGTGAAACGTGGCAGGAGTGAGCTCGGGCTGGGCATAAA
AGTCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGC
CGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTG

CATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAG
GCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAA

CTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGC
CGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCT

CGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGG)
GAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGG
AGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATA
TCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATO
AGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGO
ACCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCO
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AACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCAC
GGCATGGACGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATAT
AATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCT
TTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATO
CTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCG
GCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGG0
TCGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGT
GCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATT

GCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGO
AAGGGGGAGGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGC
CGC (SEQ ID NO: 130)

CN3301 (2335 bp between ITRs):

GCACGCGTATCTTCAGGGTCACAGGCACATAAAGGTGGAAGGGGAGAACATA
GCAGTCCATCTGTCTGTCTGTCTTTGCACATAGGCCTCTTTACCAAGCCACCCTCGGCTC
ATCTCCCTGCACGCAACCTACCCCACTTAGTAGATCTTCAACCCTGATGGCATCATCACGG
TTTCTGTCCCCTGACCTCTGCTCCGAGCTTACCCCACTTGTCTCCATTGCAGTGCCTACA
CGCTCAGCCCGTATGTGCCTTGCACAGCCTCTGTGTGCCGTGCGCAGCATCAGTGTGCC4
GCGCAGCCTCTGTCCACGTTTACAGTGGGTGTTACCAGCATTCCTCCTGCTTTATCATO
CTGTGTTGATGCGGAGGTCAACACATCCTTGGCTGCTATGAGAACAGAAGGACACAGTO
GTGGACTTTGTGGGACTTGGAGAGCTCGGGCTGGGCATAAAAGTCAGGGCAGAGCCAT
ATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCGCTACCGGTCGCCACC
GGTCTCCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGG
GGCGATGTCAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTA
CGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCC0
CCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATG
AGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCA
TCTTCAAAGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACA
CTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGG
GCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACCGCCGACAAGCAG
GAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGCA0
GCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGA0

AACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCAC
ATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGT
AAGGGCTCTGGTGCTACCAACTTCTCACTGTTGAAACAGGCAGGGGATGTAGAGGAGA
CAGGGCCTGGTGCTAGTGGAGACTACAAAGACCATGACGGAGATTATAAAGATCATGA0

ATCGATTACAAGGATGACGATGACAAGTCCGGACTCAGATCTGGAGGCTCCGGAGGCCC
GAGCCAGCGAAGTCTGCTCCCGCCCCGAAAAAGGGCTCCAAGAAGGCGGTGACTAAGG
GCAGAAGAAAGGCGGCAAGAAGCGCAAGCGCAGCCGCAAGGAGAGCTATTCCATCTATGT
STACAAGGTTCTGAAGCAGGTCCACCCTGACACCGGCATTTCGTCCAAGGCCATGGGC
CATGAATTCGTTTGTGAACGACATTTTCGAGCGCATCGCAGGAGAGGCTTCCCGCCTG0
GCATTACAACAAGCGCTCGACCATCACCTCCCGGGAGATCCAGACGGCCGTGCGCCTG6
GCTGCCTGGGGAGTTGGCCAAGCACGCCGTGTCCGAGGGTACTAAGGCCATCACCAA0
CACCAGCGCTAAGTAATGAGGCGCGCCGCGGCCGCGAATTCGATATCATAATCAACCT
TGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCT
GTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTO
TCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTT
CCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGAT
TTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTG
CCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCAT
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GTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAG
GATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGCCGC(SEQ ID
NO: 131)

CN3019 (2102 bp between ITRs):

CACGCGTGAAGAGAAAATGAAGAGATGTTTATTTCTTTTACACGCATCAGACT
AGGCCTTCAGCTCAGCAGGGGGCAGAGTTTATCATCTGTACTCTCTGAAGTGTCACACTGC
CCTGCCTTTGTGTGCCCTTGCCTGTCCCTCTGTGACGGTCACCCTTTCGGTTCTGGCTT
AGCCTGGTCATCAGTGCCTGGCGGCCTGTGCCTGGGCTGTGCTGAGCTCATTTGGTCGTT
GTCCTAGTGATGTGACCCTACGAAGAGAAAATGAAGAGATGTTTATTTCTTTTACACGCATC
AGACTAAGGCCTTCAGCTCAGCAGGGGGCAGAGTTTATCATCTGTACTCTCTGAAGTGT
CACTGCCCTGCCTTTGTGTGCCCTTGCCTGTCCCTCTGTGACGGTCACCCTTTCGGTTC
GCTTGGAGCCTGGTCATCAGTGCCTGGCGGCCTGTGCCTGGGCTGTGCTGAGCTCATTT
GTCGTTGTCCTAGTGATGTGACCCTACGAAGAGAAAATGAAGAGATGTTTATTTCTTTTA
CGCATCAGACTAAGGCCTTCAGCTCAGCAGGGGGCAGAGTTTATCATCTGTACTCTCTG
GTGTCACACTGCCCTGCCTTTGTGTGCCCTTGCCTGTCCCTCTGTGACGGTCACCCTTTCG
STTCTGGCTTGGAGCCTGGTCATCAGTGCCTGGCGGCCTGTGCCTGGGCTGTGCTGAGCT
CATTTGGTCGTTGTCCTAGTGATGTGACCCTACGAGCTCGGGCTGGGCATAAAAGTCAG
GCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCGCTA
GGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCT0

GTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGG
GCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCC
GTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCT
CCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCA
GGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTT
CGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGAC
GCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACO
CCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGAC
GCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCG
CTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAG
AGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCAT
GACGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCATAATCA
CCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTA
CTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTC/
TTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTG
CTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAG
GATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTT
CTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCG
CATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGG
GGAGGATTGGGAAGACAATAGCAGGCATGCACGTGCGGACCGAGCGGCCGC(SEQ ID
NO: 132)

CN3569 (1910 bp between ITRs):

CCGCACGCGTGCTCCTGGGTGACTGAGCAGTGGAGAAACAGAATCCTGCCCTTGA
ATTGCTCCCCAGGCGGGCTTTATGCAGTCTGGGGAAGCAAGGGATGCCCTGTGATTCTTA
AAGAAACTGGTATAATTTTGCACTGCATAGCAGACTCCCAAGACACACAGCCTTTTCCAG0
AGGAGTTCCTTAGAGGGGGCTCCTGGGTGACTGAGCAGTGGAGAAACAGAATCCTGCCCT
GAATTGCTCCCCAGGCGGGCTTTATGCAGTCTGGGGAAGCAAGGGATGCCCTGTGATT
TAAAGAAACTGGTATAATTTTGCACTGCATAGCAGACTCCCAAGACACACAGCCTTTTCC
GGAGGAGTTCCTTAGAGGGGGCTCCTGGGTGACTGAGCAGTGGAGAAACAGAATCCTG0
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CCTTGAATTGCTCCCCAGGCGGGCTTTATGCAGTCTGGGGAAGCAAGGGATGCCCTGTG
TTCTTAAAGAAACTGGTATAATTTTGCACTGCATAGCAGACTCCCAAGACACACAGCCTTTT
CCAGGAGGAGTTCCTTAGAGGGGGAGCTCGGGCTGGGCATAAAAGTCAGGGCAGAGCO
TCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCGCTACCGGTCGCCA
CCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTC
GACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCA
TACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGG
CCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACC/
ATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACO
ATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGAC.
ACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCC
GGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACCGCCGACAAGCA0
AAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGC
GCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCC
CAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGAT

ACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGT
ACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCATAATCAACCTCTGGATT
ACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGAT
ACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCT

GTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTG
CTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGATCTTCGACT
GCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGG
AGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTA
GGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGA
GACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGCCGC (SEQ ID NO: 133)

CN2374 (2171 bp between ITRs):

CGGCCGCACGCGTTCGGATTCATTTTGCATAATTTTGCTTTTTGGTTAAAAATGCTAACAT
ACATATAAAATCAAGAGTACCGATACTTGTTTCAGGTTGCATTTAACCAGGAAAAATCTTGT
GTTCTGTGAGATTGAACAGCTTCCTCGCACTCACGCTGAAATGTGCAGTTCATTGCATTTG
CTTTCTAAATGAGAACCACATTTAATGAAACCCTGACCATGTAATCAAGATAATGAGGGA
TTAATTTGGGTGAGTGACTCAGTTGTGGAGTACACACTTTGACTTGTGTTCGGATGGGA0

GTTGAGAAATTATCACTGCCTTGGTGTACATGAGACACAAAGCAGAAAACAAAATCAGCAT
GCGCTGTGTCATATTTGTACTGAGATAACACCGAGGAACAGCTGTGACTCTTTCAAATGA
CCATTTGTTTGATAATTGCTGGGTAAAAATAGTGCCACTATTGGCTATTTCAGGAAGAC
TGGCGTTCTAGATTATGTTCCTTTCCTTGTACCCAAAAAGAACAGGACCAAGTCTTTCTG/
AATTACTGTCTGTGTGTGTGAAATAGCATCGGGGAAGGGGACAGCGCATTTCAAGCT7
GCCCCGCAGGTAGGTAGGAAGCAGGGGCTGAGCCGTAAAGGAAACAGGGAATTCAATTAT

TCCAGCCTGAGCTAGGGTGGGAAATCAAGGCATCTGTCTGTTGCTTAGGAACAGAAATATO
TTGTGCTTCAGCTACAGTTGGAGAAACCAGGTCATTTACTTTGAGAGTTCACCTACTGGT1
TCCAAACAGAGCTGAAGGAGAAAGCACCTGAGCTCGGGCTGGGCATAAAAGTCAGGGCA
GAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCGCTACCGG
TCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTC
GAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGC
ATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGG
CCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACCO
GACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAG
GCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCG
GGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCA
CATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACCGCCGA
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CAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCG
CGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGC
TGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGC
GCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGAC
GAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCATAATCAACO
CTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCT
GTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTI

CTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTT
CCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGA

CTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTT
BACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCAT
(GTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGG
GGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGCCGC (SEQ

ID NO: 134)

CN3584 (2036 bp between ITRs):

CGGCCGCACGCGTTATAACAAATTATTTCCTATTCTTTCCTTCACTATTCAGGAACATCTO
TCCACCACTTACATGATCACTTATCTTGCTATTGTGTCATTTTGATGAAAAAGAATTTTTT
AAATATCTAAATACAAGGCCCCATATTAACAGTGCTTTTTAAATCCCCACAGATGTGGGAG
TGACCCCTTTCCATCCCTGAAGATTGTAATTGGGCCAGTCTTTAGTACAGTTTTATAACAAA
TTATTTCCTATTCTTTCCTTCACTATTCAGGAACATCTGTCCACCACTTACATGATCACTTAT
CTTGCTATTGTGTCATTTTGATGAAAAAGAATTTTTTCTAAATATCTAAATACAAGGCCCCA)
ATTAACAGTGCTTTTTAAATCCCCACAGATGTGGGAGATGACCCCTTTCCATCCCTGAAGAT
GTAATTGGGCCAGTCTTTAGTACAGTTTTATAACAAATTATTTCCTATTCTTTCCTTCACTA

TCAGGAACATCTGTCCACCACTTACATGATCACTTATCTTGCTATTGTGTCATTTTGATGAA
AAGAATTIITTCTAAATATCTAAATACAAGGCCCCATATTAACAGTGCTTTTTAAATCCCO
AGATGTGGGAGATGACCCCTTTCCATCCCTGAAGATTGTAATTGGGCCAGTCTTTAGTA0
STTTGAGCTCGGGCTGGGCATAAAAGTCAGGGCAGAGCCATCTATTGCTTACATTIGCT
TGGGATCCAGATCTTTCGAAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAC
GAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCA
CAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTG/
GCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCC
GGCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTT0
AAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGO
AACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGA
GCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACA
ACTACAACAGCCACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCC
ACTTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAG
CAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTA
CCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAG
CGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAGTCGACGGCG
CGCCGCGGCCGCGAATTCGATATCATAATCAACCTCTGGATTACAAAATTTGTGAAAGATT
GACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCO
TGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAG
TTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGG
CTGTTGGGCACTGACAATTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGTTGCC
CCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTO
CCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCT

GGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATG
AGATCTCACGTGCGGACCGAGCGGCCGC (SEQ ID NO: 135)
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CN3003 (2623 bp between ITRs):

GCGGCCGCACGCGTTATTGTCTTTACCAGCCCCCGTGGGGACCCAGCTCATATCCCACCT
CCTCTGGGATGTCATCTCTGAAGATACCCTCCCTCAGGACTGTTGATTCATTCAGCAAGCA
CATAAGGGGAACTGCTTCATGCCAGCTGCTGCCCTAGCTCCAATTACAGTACTTATAAAAA
TACACTGTGATGATGTGGTTCCTGCCTCTCCTCTCCCCAAAAACCTCACTCAGTACCAAGA
CTTTAAAGGCTGGGGTCATGCCTTATTCCATCTTGTATTCCCTGCATGGGACACTGGG0
CTGACACACAGCAGGACTCAGAAAATATTTGCTGAATGAATAAATGGACAAAAGAAAATGG
GATTCATTTTATCTTCATGTCATGGGGTCAAATTCTCATTTTGTGGTATTTTGGGAGAACACT
CTGAAGAATGTCCAGGTCATACTGTGTCTCTGTGACTGTAAATAGGGCTCTGCCCTAATT
ACTACTAGCTAGAGGGTGAGAGAGCCCCAGGTGCGCACAGGGCAGTGTGTGGTTTGAAG
CCGGTCCATGGAGTAGCGTCCACGCAGGACAGCCTTGCTGGAAATCTGCGGATGCTAA0
TGGTCCCACACTGTTCTTCCCCAGCCTGAGATCCTGATTAGGAAGTAGCAGCTTCTTCCTT
AAAACAACAAAACTGTCCTGTCTTCATAGGAAAATGGGAATCCTAGCTGAAGACAGAAGG
GGGAGCTCGGGCTGGGCATAAAAGTCAGGGCAGAGCCATCTATTGCTTACATTTGCTTO
GGGATCCAGATCTTTCGAAGCTAGCGCTACCGGTCGCCACCATGGTCTCCAAGGGCGA0

AGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGATGTCAACGGCCAC
AAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGA
BCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCT
GCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCA
AGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAAGACGACGO
ACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGA0

CTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAAC
TACAACAGCCACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAA
TTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCA
GAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACO
AGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCG
GACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGGGCTCTGGTGCTAC

AACTTCTCACTGTTGAAACAGGCAGGGGATGTAGAGGAGAATCCAGGGCCTGGTGCTAGT
GGAGACTACAAAGACCATGACGGAGATTATAAAGATCATGACATCGATTACAAGGATGAC
ATGACAAGTCCGGACTCAGATCTGGAGGCTCCGGAGGCCCAGAGCCAGCGAAGTCTGC
CCCGCCCCGAAAAAGGGCTCCAAGAAGGCGGTGACTAAGGCGCAGAAGAAAGGCGGCA
GAAGCGCAAGCGCAGCCGCAAGGAGAGCTATTCCATCTATGTGTACAAGGTTCTGAAGCA
GGTCCACCCTGACACCGGCATTTCGTCCAAGGCCATGGGCATCATGAATTCGTTTGTGA/
GACATTTTCGAGCGCATCGCAGGAGAGGCTTCCCGCCTGGCGCATTACAACAAGCGCTCG
ACCATCACCTCCCGGGAGATCCAGACGGCCGTGCGCCTGCTGCTGCCTGGGGAGTTGGC
CAAGCACGCCGTGTCCGAGGGTACTAAGGCCATCACCAAGTACACCAGCGCTAAGTAATG
(GCGCGCCGCGGCCGCGAATTCGATATCATAATCAACCTCTGGATTACAAAATTTGTGA
AGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAAT
GCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCT
GTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGG
CTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAG)
GCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACT
CCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATT6
ATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCA
GCATGAGATCTCACGTGCGGACCGAGCGGCCGC (SEQ ID NO: 136)

CN2379 (1619 bp between ITRs):

GCGGCCGCACGCGTCCTCCACGGCCACTTCAGTGCCCTTTATCTTCCCCCTGGGGGTTAC
CCCAGACCCCCAGTCAAGCAGCCGCTGCGGGGCCGCCTCCCCGCGGCCGCGACCTAGTT
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CCCTGCCGTTATTTTTAGGGCGCGGGATGGCACCTGCCCACGTGCCGGGCCCCGCCCGG
AGAGTGGGTGGGGGGAGCTGCGTCTGCTCAAGGGAGGCGAGGCCCTGTCCCCCGAAG0
ACCCCCTTCATCCCACCCACGCAATCCCCCAGTTTTTGTGAGCTCGGGCTGGGCATAA

GTCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAG
BGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGC
ATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGG
CGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAA0
TGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCC
CGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTA0
GTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGG
GAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAA0

AGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATA
CACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATO
AGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGG
CCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCO
ACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCT
GGCATGGACGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATO
TAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCC
TTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGO
CTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCG0
GCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGC
CGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCG)
GCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATT
GCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGe
AGGGGGAGGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCG0

CGC (SEQ ID NO: 137)

CN3566 (2116 bp between ITRs):

GCGGCCGCACGCGCCGGTACCGAAGCTACCCCTAACACACTATTCTACACACAGAAAATO
CTCTTCACTAGGAAGCTACCCCTAACACACTATTCTACACACAGAAAATGCTCTTCACTAGO
AAGCTACCCCTAACACACTATTCTACACACAGAAAATGCTCTTCACTAGACGCGTGCCCTT
CTTTCTGTGAAGGGTGACACACCTCCTAGAAAGAAATCTGACTCCCCTCATTGTGTTTTTA
AATAACTCTCATTATTCCTCCTCTGAAGGTTATTTTCAAACTCTTTATAACTCGATTTTTTTI
AAATGCAAAGACAAGGAATCAAATCTGCCAACTTTCTATCAGAGGCCCTTCTTTCTGTGAAG
GGTGACACACCTCCTAGAAAGAAATCTGACTCCCCTCATTGTGTTTTTAAAATAACTCTC.

ATTCCTCCTCTGAAGGTTATTTTCAAACTCTTTATAACTCGATTTTTTTTTAAATGCAAAGAG
AAGGAATCAAATCTGCCAACTTTCTATCAGAGGCCCTTCTTTCTGTGAAGGGTGACACA0
TCCTAGAAAGAAATCTGACTCCCCTCATTGTGTTTTTAAAATAACTCTCATTATTCCTCCTCT
GAAGGTTATTTTCAAACTCTTTATAACTCGATTTTTTTTTAAATGCAAAGACAAGGAATCA
TCTGCCAACTTTCTATCAGAGGAGCTCGATTCAGCCGGGAGCTTAGGGAGGGGAGGTCAC
TCATAAGGGCTTGGGGGGGGAGTTGGAGCCACGAGTCGTCCAGCCGGAGCCCCGTGTG
GCTGTGCTCCGGCCTCAGAAGCATCCCCGGATCCAGATCTTTCGAAGCTAGCGCTACCGG
TCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTC
GAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGC
ATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTG
CCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACC<
GACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAG
CGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAG
GGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCA
CATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACCGCCG/



WO 2023/060112 PCT/US2022/077586

77/86

FIG. 8 cont'd

CAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCG
CGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGC
GCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGC
GCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGA0
GAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCATAATCAACO
CTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCT
GTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTI

CTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTT
CCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGA
CTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTT
ACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCAT

TGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGA
GGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGCCGC( (SEQ
ID NO: 138)

CN3453 (2600 bp between ITRs):

GCGGCCGCACGCGTCCTTAATAGTCTTAATATAAGGTACGATTTTATTTATGTCTTTCTGA
AAAGGGTTCAGACCCCTGGAGGCCTCTGTTAACACAGTACTCTCAGATGTAAGATTTTTA
CACAAATTCCCAACCCCTTGTTAGACTCCTGGTTTCTTCATCAGGCACAGCACAGAGAGA
GCTCTAGATTAACGATATAGGCAGGAAAGTTGGGGGAGAAATGAAAACCTGTCACCCGTG

ATTATTTCCGCATTAAGCCTGAAGGAGTAGGAGAGGTGTCACTCTCAGCGTCTCTGCGGT
TGCCTGAGCTGCATCAGTGTCTGCAGCTGCATGATACAGTCATCAGAGCTCTCTGAAGC/
TCACCTCCCCCCCCCCCACCTGTGCACCTCTCTCCGTGGAAACAAGGCAATGTTTGTTCAA
GCTCAATGGAAAATAGTAGCAAGCGTGATCTCACTTTGCTTTTTCTTTTTAAGGTAACAGCT
GATCGCTGGCTTGAGCACTTGGCAAAGAACGAGGTGCCACCCCGAGCTCTGAGCATTTO
TTGAACCTTCATAGCAACGGTCCTAGGAGGTGGCAGCTATTATTATCTGCATTTTACAGGT
AAGTATCTGACGCTCTGAGGTTACAGCATCTGCCCAACTAGCAAGAAAGAACTGGAGTT
AAAGGAAGTCAGGCCATTGACACAAAACGGCCTGTCCGAGCTCGGGCTGGGCATAAAAGT
CAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCO
CTACCGGTCGCCACCATGGTCTCCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCC
CCTGGTCGAGCTGGACGGCGATGTCAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCG

GGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTG
CCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCC
CTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGT
CCAGGAGCGCACCATCTTCTTCAAAGACGACGGCAACTACAAGACCCGCGCCGAGGTG
GTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGG
ACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCA
CCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGG
ACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCC
GTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAA
GAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCG0
CATGGACGAGCTGTACAAGGGCTCTGGTGCTACCAACTTCTCACTGTTGAAACAGGCAG
GGATGTAGAGGAGAATCCAGGGCCTGGTGCTAGTGGAGACTACAAAGACCATGACGGAGA
TTATAAAGATCATGACATCGATTACAAGGATGACGATGACAAGTCCGGACTCAGATCTGGA
GGCTCCGGAGGCCCAGAGCCAGCGAAGTCTGCTCCCGCCCCGAAAAAGGGCTCCAAGAA
GGCGGTGACTAAGGCGCAGAAGAAAGGCGGCAAGAAGCGCAAGCGCAGCCGCAAGGAG
AGCTATTCCATCTATGTGTACAAGGTTCTGAAGCAGGTCCACCCTGACACCGGCATTTCG
CCAAGGCCATGGGCATCATGAATTCGTTTGTGAACGACATTTTCGAGCGCATCGCAGGAG
AGGCTTCCCGCCTGGCGCATTACAACAAGCGCTCGACCATCACCTCCCGGGAGATCCAG/
CGGCCGTGCGCCTGCTGCTGCCTGGGGAGTTGGCCAAGCACGCCGTGTCCGAGGGTAC
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AAGGCCATCACCAAGTACACCAGCGCTAAGTAATGAGGCGCGCCGCGGCCGCGAAT
ATATCATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATG
GCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCC
GTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTO
ATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTO
CGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTC
CCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGA
GAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAG
JACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACO

AGCGGCCGC (SEQ ID NO: 139)

HCT1 (2097 bp between ITRs):

GCGGCCGCACGCGTGGGAGTCTGGAGAGAGGGTGGGAGCAGCCATTCTGCAGCAGTO
CTTCTTGGGGTCATGGGTCTGTAGGTGCTGCTGTGGAGGGAGAGATCAGCCTATTCTO
TTCATTTCTGAGCTGCAAACTGCCTGGGTGTCTGGAGAAGCAGGTTGGCGTGGTGGTTA
CAGTGCGTGGGCGGGGTTGCCCGCTCTTGATTTATGATTTCTTTGTCTCTGTGGAAGCA0

AAGTGCAGGCTTTAGTTCCAATGACACTCAGGAGCCTCTGGATTCCAGCACTGGGGATG
GGGGTGGGGTAGAACGTTCTCAGGCCTCACCAACCCCTCCCCTGTGTGCTGCCTTTGGGA
GAGTCCCAAGGCTTCAGCATTACTTAATTAATTAGGCCTCTACTGCTACATAGGCTCAGATT
CAAAAGAACAGAGTGGCCCACGTCAGCCATTCCCGGAAAAGTCTGATGGCTGGAAGCCAG
AGGACTATGTGTCTGCCTTGCTGCCCTTGGCCAGCCCATCCTGAATGCCCAGACTCGGAC
AATGGAGTAGGTACAGAAGGGTAAAGACAGTGTCTTCTGTACCAGTAAGTGGGCCCTGAT
CTGCTCTCTACAGCTTCCAGAGAAAGGGCCTGGCCAATGAGCGGCCTTTTGAGTAGCA0
TACCTCACATGCATTCTGATAGAAAGCCTGGCCCCAGATCACTGTGACTTTAGCCCTCAG
TTTCTTTTGCACTTCCTATTTCACTGAGTTTGAGCTCGGGCTGGGCATAAAAGTCAGGGCA
GAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCGCTACCGG
TCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGT6
GAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGC
ATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGC
CCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACCO
GACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGG
CGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAG
GGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAA
CATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACCGCCGA
CAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGG0
CGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGC
GCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAA
GCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGA
GAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCATAATCAACCT
STGGATTACAAAATTIGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCT

TGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTT
CTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCC

GCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGAT
CTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTT

GACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCAT
GTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGG
GGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGCCGC(SEQ

ID NO: 140)
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CN2146 (1590 bp between ITRs):

GCACGCGTGGGCTTTCTAAACTGGCCTGGAACACTGTTAGTTAATAAACATTCCT
TCAGGGTTGTTCTCTTTGCTTCTGATCTCATTGATGATGATTTGTTGGACAAATAAGGAA
TAAACAGTGCAGAGTTTTTTGGCTTCTGCTCTATTAAAAACATAGCAGAGAAGGACAAGA,
TCCTGCCTGCTAAATAGGAAGATCTAGGGAATCAAAAGAGTCTCTGTCAAGCTTCTTGTA
GAGCTCGGGCTGGGCATAAAAGTCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGG
GATCCAGATCTTTCGAAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAG
GCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACA
AGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGA
CTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGG
CTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTC/
GTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGC/
CTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGO
GAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACE
CAACAGCCACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAAC
CAAGATCCGCCACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAG
AACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACC
GTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGT
BACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAGTCGACGGCGCC
CGCGGCCGCGAATTCGATATCATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGA
GGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGT.
CATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCT
GCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTT
GGGCACTGACAATTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCAT
CTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCT
TCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGG
TGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGAGATO
TCACGTGCGGACCGAGCGGCCGC (SEQ ID NO: 141)

AiP1347 (2543 bp between ITRs):

GCGGCCGCACGCGTCCAATGTCCCAGGTGAAAATGAACACTTGCAGGTTTCTTCTTCCAGT
CCCAGCCCTCTGGCCCACACCCCACTGCTGACCACAGGAGCCTCTCACAGTGCTCACTCA
GGGCTTCAAAACTCTCTCCCTGGCAGCTTCTTTCTATTCTGAAGTCTCCCAGTCCAGCA0
AATTAGTCCCCTCTCCTGGACTCCTACTGCGCCGCCTTGGTACATCACAGAGCACTGGCT0
AGAAAATCGCCCTTTAGTCCCCGCAAATCACTCTCTTACCTGCTCCACTGACTAGGCCTGT
GCCATTATTTATTAGGGAATGAGCGCTAGCTGTTGAGGGTCAATTATTCCATTGACCAGGO
ATTACAATAATTCCTGGTAATTAAAAGAGGTACTTATGTGAATCTGGATGCGTATTGAAAGA
AACATTAGTCCTTTTGTCAGCTTGGCAAGTCTATTGTTCTGAGCCAGGCCCAACCAATTAAC
CTTTTGCCAATCCCTGTCAGCAGGGGCTTGCAAGGAGGAGAGAAAGGGGGGCCG

AGATGCTAATTTAGATACAATTGTGTCAGGGTGCATGGGAGGGGTAACTCTGAAGAAGAGA
CTCCAGTTTAATGAAGCAAACAGCTTGGGTCCCAGTGACCCTGCAGGGGTAATTTTAAAAG
GCCCCTCTGTGTTCCTGTGCCAAATTGCAGAGGGCCAGCAACAAGAAGCCCTTCAAAAAA
AAAAAAGAGGGAGCAGGATAATCATCCACTTAATCTGCTCATTAAACAAATCTCTCAGGO
GACTTAACGTGAATTAGCACTTCTCTGAAAGGGGCAGCCTTGATGAGCAGCAGACAGCTCA
GATCATTTGGAAGGTCACAGTTTTTTTTTTATTATTATATAAGCCCAGTTGTTATTAATGTATT
CATATTTGAAGAAACTGAGCAGAGACCTGCTTTCATTCAATCTAGTGAGCAAAACAGTACG)
TTCCTAACTGGAAAACAAAACATAAATGCTAATCAGGTCCCAGCAGAGATCAAATCAAGO
AAATATAGCAGGCACCCTTTGTGGTTTTTTTTGTTTTGTTTTGTTTTGTTTTTTGTTTTTTT
AATACAGAAATTAAGGAAAGAAAAAAAACCATTGAATTAATTGTCTTCCTCTGTGCTTCGG
CTGACACCAGCGAGGCTCACACAAGGGCCGGAGCTCGGGCTGGGCATAAAAGTCAGG
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CAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCGCT
GGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCT
TCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGG0
GATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCG)
CCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACC
CGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGG/
GCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCG

GGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCA
CATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACCGCC

ACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCG
CGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCT

CTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAG
CGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGG
CGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCATAATCAACO
TCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCT
ATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTT
CTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTT
GCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGA
CTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCT1
BACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCAT
TGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGA
GGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGCCGCA(SEQ
ID NO: 142)

AiP1351 (2504 bp between ITRs):

CGCACGCGTAAGGCTATAGTCCTTGGTGTTGAAAGACTCATTCATTTCTCTCTTAT
CTTCAATGTTAGGGACTGATTCAAAACAGCATAATCAAAACAAAGCAGAGCACAGCATAA
AAATCATGTCTTCTGAATAGGTAATTACAAAACTAATTGGATATTGGTAATTATTTTCTTTT7

ACCTGTTCCTGGCTCCTTTCTCAGTTAATATGTAGTGCTATGTACAGATGAAGTTCAGATG0
AATTATGTACAGGGTCTATCTCACCACCAGGAAGCAGGACTTTTCTGTGTGATCTTCCATTT
CCTGCAAGGACTACAGAATTGAGGTACAAGTGCCTTTTGTTTTCCTCAAGTTGAGTCCTTCT
GTTTTCTTTGTCACTGGCTTTCATCCTCTGTCCCACTGGCTGTGGCTCAGTGTTTATTTAT
GGCTGTTTAGTATGGAGAAACATCCAGTCTTTCAACATTGACAACAAATCCAAATAATGAG0
CTGCCCATCACGCTACACTGGGTATCATCTTTGCCTGTTAGGCTCTTGGCTGGTTTTTTGC
GTATTTGACTATCCTCAAAGTTTGGGAGTTCTGACTGCGGGTTGTTATTTTCCAATTCTTA
AACACTTGCCAAATCTTTTGTCATGCATCTTTATACTCATGACAGCTTCTAGGTCAAATTT7
GTTTTGATCACTGGATCTTTAGAAGGAAAGCTAAGGAACTGACAGACATAGCCAGCTCC
TTTTTATGCTGGCAATGGATACTGATTAGCTGTGTGCTAGTTGTTGAAGTCATAGCAACAAG
CCTACTTACTATCTTTTAGGCATCTCAATTAAGTTTCTTTGGTCTTTGGAAATATAACTAC/
ATTAAGTTTCATCTCCTGGAGAAAATGAGTATGTTCAGGAGAACAACTTCATAGAGTTAATI
AAGAACTCTTTTCTAGAGTTCATTTTTAAACTGGTAAGTTATTTGTACTCCTTCATTTTCCT
GTTTCCAGGTTTTATAATAGGCTTTTGATGGATTTAATCTTTTAATTTCAAACTGACTATTTO
CCAAGATTCTGGATGCCTTTGCTGAGGCTACCAAGTTAAGTATATGCATCAGCAACCAGAG

AAAAACACTAACGTTGGGCAGAGAAGCAATGAATACCGAGCTCGGGCTGGGCATAAAA0
TCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGO
GCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCC/
TCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGG
GAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCT
GCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCC0
GCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTAC<
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TCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTG
AGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGA
GACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATA
ACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAC
GACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCC
CGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCA/
CGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCG
GCATGGACGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCAT
ATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTT
TTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCT
TTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGC
CTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTC.
GAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGT
CTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGC
ATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAA
GGGGGAGGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGCCC
C (SEQ ID NO: 143)

AiP1375 (2047 bp between ITRs):

CGGCCGCACGCGTACTCAGCTGCTTTTCCTGAAGGCAGCTTCAGCTTTTCCAAAGCCAC
GGTGCTGCTGTGGTCAGCTAGTGCTGCACTAAATATCCTCTTCCAAGGGGCTCTGATCCTG
GCTCCAGCCCCTCTGGCCTCTGGGACTGGTTTTCTCTATTTCCTTTCCTTCTCCAAGGTT
GCTTTTCAGACTCAACAACATAAATCAAGAGCCTCTAGGGAGGTGAACAGAACTGGCCG
GAGGAAGCACTGCTTCAGTGGGGGAAGGGGAATGTCCTGGACTAGCAGGCCCCAGTA
GGTGGAGTGTGGGGGTATGGTGCATACTCAGATGTCTCCTTGGAAGGAGTGGGTGGCAA
GGATTCTTCCATAAACTGATAAGCCGGGACACAGAGTCCCATCCCCCATCCCCACCCTG
ACACTGCTATAAACAGAGAGGGCTGAAGGCAAAAGGACCCTGCTTGCTGCTGCAGCTG0
CCAGTCTAGGGGGCTCTTCAGTAGAGGACAGCTCTCTTCTTGTCACGTGCTTTCCTCTCTG
AACAGAGCTGGTTGTTTTGGGGCACTTGGGCTCCTGTGGACTAATGGGGTCAAGGACCA
GCCAGACACACACTAAGGCCTGGAGTCCCTGGGGACTAGTGGTTCCAGTTCACTAACCT

TGCCCTTCAAATCTGGGCTCTGGCTCTCCCAATTGCTTCCGAGCTCGGGCTGGGCATAAAA
TCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAG

CGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCC
ATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGG0
CGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAA0
TGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGG
CGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCT
GTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGT
GAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGG
GACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTA

TCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCG
AGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGO
CCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACO
ACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTC
GGCATGGACGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATO
TAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCC
TTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGG
TTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCO
GCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGG
TCGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGT
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GCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATT
GCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGO
AAGGGGGAGGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGC
CGC (SEQ ID NO: 144)

AiP1307 (1957 bp between ITRs):

GCGGCCGCACGCGTAGGGTGCAGGAGAAATGTGACCTCAAAGTCTTGTTCTATAACTGT
GGACCTTAGGAGAGATCTGTGCTCAGCAATTTACCAGGACACCCCCACCCCACATGTCTT
ACCACTGTCTGGATAACTGGTATGCAGGACCACACTAGGCTTACTCACAGTGTAAACTCTC
ATAACCATCACTGGAGCCCATCCTGCCTGGTAGACAAGGATTCAACCATGACTCATTGTAC
TTAGTGGTGCCATGCTTAGTCATCAGGTGCCCTGTGCTCTGACAGCCGAGGGTCAGAG

TGGAATCACACTCTTGTTGTCTTTTAATCTCTCCCTCCCTTTCTTCCTTCTTTCTTCACTCTG
TTGTGATTGCTCATGGAACAGATCCTAGCTGGTCTCCCTGGCAACCTACATGATTTGAGCC
CAACAGATGGATAATGGGGACATCGACTTCCAATGTCATTCAACAGAATCATTGCCAAGG0
AGTCTGATGAGCAGGCAACTGAGATGACACCCTTATCAATATAGCTTCATTTTGGCAATCTG
GAGTAGGTGTTTCAAAAGGAGAGCCCCCACTGATGCCAGCAATACAGAACGTTCATGGG
AAGGAGCTCGGGCTGGGCATAAAAGTCAGGGCAGAGCCATCTATTGCTTACATTTGCTT
GGGATCCAGATCTTTCGAAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGA4
GAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCC
CAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTG
AGCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCT
GGCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCT7

AGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGC
ACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCO

GCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACA
ACTACAACAGCCACAACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCC
ACTTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAG
AGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTA
CCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTT
CGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAAGTCGACGGCC
CGCCGCGGCCGCGAATTCGATATCATAATCAACCTCTGGATTACAAAATTTGTGAAAGATT
GACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCO
GTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTT
TCTTGCCACGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCG
CTGTTGGGCACTGACAATTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGTTGCC
PATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACT

TCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTG
GGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATG
AGATCTCACGTGCGGACCGAGCGGCCGC( (SEQ ID NO: 145)

AiP1530 (3xcore_E116) (2046 bp between ITRs):

GCGGCCGCACGCGTTGTAAGAGTAATAATCGCCGGCGCCTGGGCCTGAGAGAGACTCCG
AGCAGCTGCCTGTGCAGCAGTGTGAGCCTGCCAGGTTGTGCTTGGGGACACCAGTGACA
CCAGCTGCTCCTCATATCTCCACACGAGGCTATTTTAAGAAACTCCGCACTTGATCAGG
GCATGTGGGGTTAAGCCTTATGTTTTCCACTTTGGTTTTTAGATCCTAAGCAGGTGCTGCA
TTAAAAGTTCAAAATCCTGGGCCTGAGAGAGACTCCGAGCAGCTGCCTGTGCAGCAGT0

TGAGCCTGCCAGGTTGTGCTTGGGGACACCAGTGACACCAGCTGCTCCTCATATCTCCAC
ACGAGGCTATTTTAAGAAACTCCGCACTTGATCAGGGAGCATGTGGGGTTAAGCCTTATGT
TTCCACTTTGGTTTTTAGATCCTAAGCAGGTGCTGCAGTTAAAAGTTCAAAATCCTGGG
GAGAGAGACTCCGAGCAGCTGCCTGTGCAGCAGTGTGAGCCTGCCAGGTTGTGCTTG
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GGACACCAGTGACACCAGCTGCTCCTCATATCTCCACACGAGGCTATTTTAAGAAACTCO
CACTTGATCAGGGAGCATGTGGGGTTAAGCCTTATGTTTTCCACTTTGGTTTTTAGATCO
AGCAGGTGCTGCAGTTAAAAGTTCAAAATCGCCGGCGGAGCTCGGGCTGGGCATAAA,

AGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCG
CTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCA
CCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGC
GGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCT
CCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCC0
CTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGT
CCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTG
GTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGG
ACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCA
CCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGA0
ACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCC
TGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAA
GAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCG0
CATGGACGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAATTCGATATCATA
TCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTT

TACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTT
TCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCO
TGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTC
AGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCC
TTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCAT
CGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAA0
GGGGAGGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGCCG0
(SEQ ID NO: 146)

AiP1379 (1941 bp between ITRs):

GCGGCCGCACGCGTCGCTTTACCCAGCCGTATCTCATTTTTAGACATTTAAGTTACTTCCA
ACTTTTCCTGCTTATCAGTTACGTCAGCATGGCTATTTTTATACCTAGATGGCCTGTGTTC
TGACTGCTTGGAAGTAGACTTACTGGGTCAAAGGGGATGCCAGTGTGATTTTCAGAAAAG
TGCCCGTTTCTGTTCACAGCTGGTTTCTATAAAGCATGGGAACGGCGCAGGCACTATTT
TGTGCCCTGCTGAATTCTCAGCTCCCTGCTTCATCTGACCTTCCGCCACTACTCAGAATC
GCTCTGTTCTTCTCCTGGGCTCCCGATGGGAGCCAAGCTGGACTTGTGTCAGTGTATTA/
AAGTGCTCGTTATAGCTCATTGCCCATGGGATGTCGACTGCTGCTGATTTCTCAGGGCTG0
GATGACACATTITCTCACATTCTTCAAAAGTCTTAAGGTTCAGCAGGAGAGAAGGAAGG

CCGAGCCAAGGAGAGCTGCGGCCATACCGACAGGGAGGGCACTCTCTCTTTCTCTAGCTO
TCCCCCCCCCCCCTTGAAAAGGGGAGAAAAGCTCCCTCCCTGCCTCCTGAGCTCGGGCTC
GGCATAAAAGTCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTT
CGAAGCTAGCGCTACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGG
GTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGT
CGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCA
CCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAC
TGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCO
GAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCG
GCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATC<
CTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAA
GTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGO

CAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCO
GCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGC
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AAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGG
GATCACTCTCGGCATGGACGAGCTGTACAAGTAAGTCGACGGCGCGCCGCGGCCGCGAA
TTCGATATCATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACT
ATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTT
CCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGA
CTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAA
TTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCC
CTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAAT
GAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGG
CAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGA
CCGAGCGGCCGC (SEQ ID NO: 147)

CN3916 (2204 bp between ITRs):

CACGCGTCAGCTCACGTCTGAATCCCTCGGCGCCCCCTTTCTCTTCTCCTAG
CCCTTCCTCACGTCCCCTGCCTCCGGGTATTTCCTCTCTCCAATCCCCCACCCCCGCACC
GCCTGATTCCGAGGGGCGGGAGCGCATTGGGCTGCGCACGGGTGGGGGCGCCGCGCC/
GCTTCGCGTAGCTGCTCTGACGCCGCTGCCGCCGCCGCCGCCGCCGCCGCCCTCCGCA
GCCCAGCTCGCGCCCCGCGGCAGCTCCGCAGTGCACTAGCCACCACCGCCGCCGCCGC
CGCTCCGCCAGACCTGCTGCGAGCTCGGGCTGGGCATAAAAGTCAGGGCAGAGCCATCT
ATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAAGCTAGCGCTACCGGTCGCCACO

TGGTCTCCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGAC
GGCGATGTCAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCT/
CGGCAAGCTGACCCTGAAGCTGATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCC
CCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCTTCGCCCGCTACCCCGACCACAT

AGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATO
TTCTTCAAAGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACA
CTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGG0
GCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCACCGCCGACAAGCAGAA
GAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACATCGAGGACGGCGGCGTGCAG
CGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCG
ACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATO

ATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTAC
AAGGGCTCTGGTGCTACCAACTTCTCACTGTTGAAACAGGCAGGGGATGTAGAGGAGAAT
CCAGGGCCTGGTGCTAGTGGAGACTACAAAGACCATGACGGAGATTATAAAGATCATGA
ACGATTACAAGGATGACGATGACAAGTCCGGACTCAGATCTGGAGGCTCCGGAGGCC
GAGCCAGCGAAGTCTGCTCCCGCCCCGAAAAAGGGCTCCAAGAAGGCGGTGACTAAGG

GCAGAAGAAAGGCGGCAAGAAGCGCAAGCGCAGCCGCAAGGAGAGCTATTCCATCTATGT
GTACAAGGTTCTGAAGCAGGTCCACCCTGACACCGGCATTTCGTCCAAGGCCATGGGCA
CATGAATTCGTTTGTGAACGACATTTTCGAGCGCATCGCAGGAGAGGCTTCCCGCCTGGC
GCATTACAACAAGCGCTCGACCATCACCTCCCGGGAGATCCAGACGGCCGTGCGCCTG0
GCTGCCTGGGGAGTTGGCCAAGCACGCCGTGTCCGAGGGTACTAAGGCCATCACCAAGT
CACCAGCGCTAAGTAATGAGGCGCGCCGCGGCCGCGAATTCGATATCATAATCAACC
GGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTA
GTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCTTTCATTTTO
TCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGGAACTCATCGCCGCCTGCCTT
CCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGCTCGAGAGATO
TTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTG
ACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATT
GTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGA0
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GATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCGGACCGAGCGGCCGC(SEQ ID
NO: 148)

CN3869 (2370 bp between ITRs):

GCGGCCGCACGCGTGATTCTAGATTTTGAGAGACAGCTACGTCTTTGCTTCTCTGGTAGT
CCCTATTATTAATTATTGGGGTTTTGACGGCGTTCTGGCCTCCGTTTTTGTTGATTTCATTI
AGTGCTGCGTTTCTCCTGACTATGTTGATGATTTGCTGCTTATATAAGGGAAAGGATGTA
AGGTGGACTGATGCTTGGGGTTTTGAGATCGGCTACTGAGATTGGGTGGCGGTTGGTGT:

GTTTGTCGATGTGCATGGTAGGAAGGTCTTTTCTTTTGGGTGGTAGGGGATGAGAGAATGG
TGGGAGAACGGTAGATGAGATGCTACAGCAAACGGGGATGTGGGGGGAGACGGAGGTG
GGTTGGAAGTCACCGGTTTGCAGAATTTCTATTCTGCACCCCCCTTTCTCTCGCTCCTG4
AAAAAAATCCATTATCTATAAAAACACATTATTCTTCAATTGGCCTTTTAGAGGAGCTCGGG
CTGGGCATAAAAGTCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGA)
TTTCGAAGCTAGCGCTACCGGTCGCCACCATGGTCTCCAAGGGCGAGGAGCTGTTCACCG
GGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGATGTCAACGGCCACAAGTTCAGCGTG
CCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCA

CACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGC
AGTGCTTCGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGO
CCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAAGACGACGGCAACTACAAGACCC
GCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCAT
GACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCA
AACGTCTATATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCG
CACAACATCGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCO
CGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTC
GCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGC
GGGATCACTCTCGGCATGGACGAGCTGTACAAGGGCTCTGGTGCTACCAACTTCTCACTG
TTGAAACAGGCAGGGGATGTAGAGGAGAATCCAGGGCCTGGTGCTAGTGGAGACTACAAA
GACCATGACGGAGATTATAAAGATCATGACATCGATTACAAGGATGACGATGACAAGTCCC
GACTCAGATCTGGAGGCTCCGGAGGCCCAGAGCCAGCGAAGTCTGCTCCCGCCCCGAA
AAGGGCTCCAAGAAGGCGGTGACTAAGGCGCAGAAGAAAGGCGGCAAGAAGCGCAAGCG
CAGCCGCAAGGAGAGCTATTCCATCTATGTGTATAAGGTTCTGAAGCAGGTCCACCCTG
ACCGGCATTTCGTCCAAGGCCATGGGCATCATGAACTCGTTTGTGAACGACATTTTCGAGO
GCATCGCAGGTGAGGCTTCCCGCCTGGCGCATTACAACAAGCGCTCGACCATCACCTCO
GGGAGATCCAGACGGCCGTGCGCCTGCTGCTGCCTGGGGAGTTGGCCAAGCACGCCGT
TCCGAGGGTACTAAGGCCATCACCAAGTACACCAGCGCTAAGTAATGAGGCGCGCCGCG
GCCGCGAATTCGATATCATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTA
TTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATG
CTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCC
CGGCGGAACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGG
CTGACAATTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTT
GTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCT
AATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGG
GGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGAGATCTCAC.
GTGCGGACCGAGCGGCCGC (SEQ ID NO: 149)

CN3870 (2359 bp between ITRs):

GCGGCCGCACGCGTTTCGAGAGACTACTACGTCTTTGCTTCTCTGGTAGCTCCCTAATAT
ATTACTGGGGGGACTGATGGGGTCTGGCCTCCGTTTTTCTTGGTTTCTTTTTAGTGCT
GTTCCTATGTTGATGGTTGCTGCTTATATAAGGAAGGGATGGATCGAGGTGGGTTGATGO
GAGGTTTTGAGATCGGCTACTGAGATTGGGTGGCGGTTGGTGTGTTTGTCGATGTGC/
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GGTAGGAAGGTCTTTTCTTTTGGATGGTGGGGGACAAGGGAATGGTCGGAGAATGGTAGA
TGAGATGCTCCAGTGAATGGGGACGTGAGGGGACACAGAGGTGAGGTTGGAAGTCACCO
ATTTGCAGAATTTCTGTCCTGTATCCCCCCTTTCTCTCGCTCCTTGAAAAAAAAAATCCAT
TCTCTAAAAACACATTATTCTTCAATTGGCCTTTTAGAGAAGAGGAGCTCGGGCTGGGCA
AAAAGTCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGGGATCCAGATCTTTCGAA
CTAGCGCTACCGGTCGCCACCATGGTCTCCAAGGGCGAGGAGCTGTTCACCGGGGTGGT
CCCATCCTGGTCGAGCTGGACGGCGATGTCAACGGCCACAAGTTCAGCGTGTCCGGCC
AGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGCTGATCTGCACCACCG0
AAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGGGCTACGGCGTGCAGTGCT7
CGCCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGG
CTACGTCCAGGAGCGCACCATCTTCTTCAAAGACGACGGCAACTACAAGACCCGCGCCGA
GGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAA
GGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCT
TATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGCCACAACAT
CGAGGACGGCGGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGA0
GCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGAC<
CCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACT
CTCGGCATGGACGAGCTGTACAAGGGCTCTGGTGCTACCAACTTCTCACTGTTGAAACAG
GCAGGGGATGTAGAGGAGAATCCAGGGCCTGGTGCTAGTGGAGACTACAAAGACCATG
CGGAGATTATAAAGATCATGACATCGATTACAAGGATGACGATGACAAGTCCGGACTCAGA
TCTGGAGGCTCCGGAGGCCCAGAGCCAGCGAAGTCTGCTCCCGCCCCGAAAAAGGGCT6
CAAGAAGGCGGTGACTAAGGCGCAGAAGAAAGGCGGCAAGAAGCGCAAGCGCAGCCGCA
AGGAGAGCTATTCCATCTATGTGTATAAGGTTCTGAAGCAGGTCCACCCTGACACCGGCA
TTCGTCCAAGGCCATGGGCATCATGAACTCGTTTGTGAACGACATTTTCGAGCGCATCGG
GGTGAGGCTTCCCGCCTGGCGCATTACAACAAGCGCTCGACCATCACCTCCAGGGAGAT
CAGACGGCCGTGCGCCTGCTGCTGCCTGGGGAGTTGGCCAAGCACGCCGTGTCCGAGG
GTACTAAGGCCATCACCAAGTACACCAGCGCTAAGTAATGAGGCGCGCCGCGGCCGCG
ATTCGATATCATAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAA
TATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGC
TCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTAGTTCTTGCCACGGCGG
ACTCATCGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGAC
ATTCCGTGGCTCGAGAGATCTTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCC
CCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAA
GAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGG
GCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGAGATCTCACGTGCG0
ACCGAGCGGCCGC (SEQ ID NO: 150)
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