
13 33 46 58 62 6466 70

13 16 22 27 33 36 47 52 53 62

11 13 19 35 40 50 52 68

13 38 43 60 62 67

5 11 13 19 23 33 48 50 52 6364 73 75

13 38 48

13 16 22 27 33 36 47 52 53 62

11 13 23 41 48 50 52

11 13 23 33 36 3940 48 49 53 64

13 27 29 3638 47 52 56

13 29 36 39 47 52 69

13 23 33 36 3940 48 49 53 64

13 23 29 3536 47 5557 62 68

6 7 9 12 18 29 343536 47 55 59 62 68

11 13 26 31 52 54 6263

15 17 20 29 33 39 44 51 6162 6869

1415 20 29 38 51 61 69

1415 20 29 33 44 51 6162 69

1415 17 20 28 32 33 45 51 69

1415 20 2930 33 44 51 61 6869

10 1415 17 19 2930 33 42 49 51 56 62

15 17 2021 33 3638 39 51 65

1415 17 2021 25 33 3638 51 62

10 1415 17 19 2930 33 42 49 51 56 62

2 8 1415 17 19 30 33 44 47 51 5556 62 7172

1415 17 20 33 47 55 62

15 17 20 29 33 4445 52 6162

1415 17 2021 33 3638 39 51

15 20 29 33 44 51 56 6162 72

1415 20 29 44 51 6162 69

1415 17 2021 29 33 3638 39 51 56

1415 20 29 33 44 51 6162 69

1415 17 20 29 33 47 62

13 20 30 37 47 57 59 61 68 74

13 20 24 2930 3738 39 47 57 59 68 74

13 20 30 37 39 47 57 59 61 68 74

13 38 48 58 6162 7172 74

13 29 38 48 6162 71 74

13 26 33 57 60 7173

1 3 4 13 20 24 30 47 57 68 74

4 13 20 30 37 39 47 57 59 61 68 74

13 26 33 57 7173

42: Celia_25 + 2

41: Dexers_23

40: phiCAM_24

39: Saftant_23

38: Celery_26

37: Verabelle_24

36: Alsaber_25

35: Alsaber_24

34: Amela_23

33: ElGato_26

32: Provolone_25 + 1

31: Verse_23

30: Verse_24 + 1

29: Yosif_25

28: Dexers_22

27: Triumph_25

26: Thestral_24

25: TinaBelcher_23

24: Hank144_24

23: Alvy_25 + 1

22: R4_23

21: Marav_26

20: Jevington_26 + 1

19: ELB20_22

18: Paedore_23 + 1

17: Pablito_23

16: Andris_23

15: Puginator_27

14: Daudau_23

13: Bowden_24

12: Paolo_27

11: TrvxScott_22

10: GirlDinner_24 + 3

9: Brataylor_25

8: Sujidade_24

7: Danzina_24 + 1

6: Goby_23 + 2

5: Lannister_25

4: Phettuccine_23

3: Lika_23 + 1

2: Lorelei_23 + 2

1: Aaronocolus_23 + 11

Pham 1572



Note: Tracks are now grouped by subcluster and scaled. Switching in subcluster is
indicated by changes in track color. Track scale is now set by default to display the
region 30 bp upstream of start 1 to 30 bp downstream of the last possible start. If this
default region is judged to be packed too tightly with annotated starts, the track will be
further scaled to only show that region of the ORF with annotated starts. This action
will be indicated by adding "Zoomed" to the title. For starts, yellow indicates the
location of called starts comprised solely of Glimmer/GeneMark auto-annotations,
green indicates the location of called starts with at least 1 manual gene annotation.

Pham 1572 Report

This analysis was run 04/05/24 on database version 557.

Pham number 1572 has 69 members, 11 are drafts.

Phages represented in each track:
• Track 1 : Aaronocolus_23, Caliburn_23, Hydra_25, Esperer_23, Leviticus_23,
Bovely_23, BeardedLady_24, Nerdos_23, Unstoppable_23, SunsetPointe_23,
Ozzie_23, Legacy_23
• Track 2 : Lorelei_23, Rana_23, Nabi_23
• Track 3 : Lika_23, Godpower_24
• Track 4 : Phettuccine_23
• Track 5 : Lannister_25
• Track 6 : Goby_23, Dattran_24, Toma_23
• Track 7 : Danzina_24, Zemlya_24
• Track 8 : Sujidade_24
• Track 9 : Brataylor_25
• Track 10 : GirlDinner_24, Animus_24, Janus_24, SqueakyClean_24
• Track 11 : TrvxScott_22
• Track 12 : Paolo_27
• Track 13 : Bowden_24
• Track 14 : Daudau_23
• Track 15 : Puginator_27
• Track 16 : Andris_23
• Track 17 : Pablito_23
• Track 18 : Paedore_23, Loofah_24
• Track 19 : ELB20_22
• Track 20 : Jevington_26, Zainub_29
• Track 21 : Marav_26
• Track 22 : R4_23
• Track 23 : Alvy_25, BartholomewSD_25
• Track 24 : Hank144_24
• Track 25 : TinaBelcher_23
• Track 26 : Thestral_24
• Track 27 : Triumph_25
• Track 28 : Dexers_22
• Track 29 : Yosif_25
• Track 30 : Verse_24, Amela_24
• Track 31 : Verse_23
• Track 32 : Provolone_25, Conan_27
• Track 33 : ElGato_26
• Track 34 : Amela_23
• Track 35 : Alsaber_24



• Track 36 : Alsaber_25
• Track 37 : Verabelle_24
• Track 38 : Celery_26
• Track 39 : Saftant_23
• Track 40 : phiCAM_24
• Track 41 : Dexers_23
• Track 42 : Celia_25, Itza_25, Urza_25

Summary of Final Annotations (See graph section above for start numbers):

The start number called the most often in the published annotations is 13, it was
called in 39 of the 58 non-draft genes in the pham.

Genes that call this "Most Annotated" start:
• Aaronocolus_23, Alsaber_24, Alsaber_25, Amela_23, Amela_24, BeardedLady_24,
Bovely_23, Brataylor_25, Caliburn_23, Celery_26, Celia_25, Conan_27, Danzina_24,
Dattran_24, Dexers_22, Dexers_23, ElGato_26, Esperer_23, Goby_23,
Godpower_24, Hydra_25, Itza_25, Lannister_25, Legacy_23, Leviticus_23, Lika_23,
Lorelei_23, Nabi_23, Nerdos_23, Ozzie_23, Phettuccine_23, Provolone_25,
Rana_23, Saftant_23, Sujidade_24, SunsetPointe_23, Toma_23, Unstoppable_23,
Urza_25, Verabelle_24, Verse_23, Verse_24, Zemlya_24, phiCAM_24,

Genes that have the "Most Annotated" start but do not call it:
•

Genes that do not have the "Most Annotated" start:
• Alvy_25, Andris_23, Animus_24, BartholomewSD_25, Bowden_24, Daudau_23,
ELB20_22, GirlDinner_24, Hank144_24, Janus_24, Jevington_26, Loofah_24,
Marav_26, Pablito_23, Paedore_23, Paolo_27, Puginator_27, R4_23,
SqueakyClean_24, Thestral_24, TinaBelcher_23, Triumph_25, TrvxScott_22,
Yosif_25, Zainub_29,

Summary by start number:

Start 12:
• Found in 1 of 69 ( 1.4% ) of genes in pham
• Manual Annotations of this start: 1 of 58
• Called 100.0% of time when present
• Phage (with cluster) where this start called: Yosif_25 (BD3),

Start 13:
• Found in 44 of 69 ( 63.8% ) of genes in pham
• Manual Annotations of this start: 39 of 58
• Called 100.0% of time when present
• Phage (with cluster) where this start called: Aaronocolus_23 (BD1), Alsaber_24
(BD3), Alsaber_25 (BD3), Amela_23 (BD3), Amela_24 (BD3), BeardedLady_24
(BD1), Bovely_23 (BD1), Brataylor_25 (BD1), Caliburn_23 (BD1), Celery_26 (BD3),
Celia_25 (BD6), Conan_27 (BD3), Danzina_24 (BD1), Dattran_24 (BD1), Dexers_22
(BD3), Dexers_23 (BD3), ElGato_26 (BD3), Esperer_23 (BD1), Goby_23 (BD1),
Godpower_24 (BD1), Hydra_25 (BD1), Itza_25 (BD6), Lannister_25 (BD1),



Legacy_23 (BD1), Leviticus_23 (BD1), Lika_23 (BD1), Lorelei_23 (BD1), Nabi_23
(BD1), Nerdos_23 (BD1), Ozzie_23 (BD1), Phettuccine_23 (BD1), Provolone_25
(BD3), Rana_23 (BD1), Saftant_23 (BD3), Sujidade_24 (BD1), SunsetPointe_23
(BD1), Toma_23 (BD1), Unstoppable_23 (BD1), Urza_25 (BD6), Verabelle_24 (BD3),
Verse_23 (BD3), Verse_24 (BD3), Zemlya_24 (BD1), phiCAM_24 (BD3),

Start 14:
• Found in 20 of 69 ( 29.0% ) of genes in pham
• Manual Annotations of this start: 2 of 58
• Called 10.0% of time when present
• Phage (with cluster) where this start called: Hank144_24 (BD2), TrvxScott_22
(BD2),

Start 15:
• Found in 24 of 69 ( 34.8% ) of genes in pham
• Manual Annotations of this start: 14 of 58
• Called 83.3% of time when present
• Phage (with cluster) where this start called: Alvy_25 (BD2), Andris_23 (BD2),
Animus_24 (BD2), BartholomewSD_25 (BD2), Bowden_24 (BD2), Daudau_23 (BD2),
GirlDinner_24 (BD2), Janus_24 (BD2), Jevington_26 (BD2), Loofah_24 (BD2),
Marav_26 (BD2), Paedore_23 (BD2), Paolo_27 (BD2), Puginator_27 (BD2), R4_23
(BD2), SqueakyClean_24 (BD2), Thestral_24 (BD2), TinaBelcher_23 (BD2),
Triumph_25 (BD2), Zainub_29 (BD2),

Start 17:
• Found in 17 of 69 ( 24.6% ) of genes in pham
• Manual Annotations of this start: 2 of 58
• Called 11.8% of time when present
• Phage (with cluster) where this start called: ELB20_22 (BD2), Pablito_23 (BD2),

Summary by clusters:

There are 4 clusters represented in this pham: BD6, BD1, BD3, BD2,

Info for manual annotations of cluster BD1:
•Start number 13 was manually annotated 26 times for cluster BD1.

Info for manual annotations of cluster BD2:
•Start number 14 was manually annotated 2 times for cluster BD2.
•Start number 15 was manually annotated 14 times for cluster BD2.
•Start number 17 was manually annotated 2 times for cluster BD2.

Info for manual annotations of cluster BD3:
•Start number 12 was manually annotated 1 time for cluster BD3.
•Start number 13 was manually annotated 10 times for cluster BD3.

Info for manual annotations of cluster BD6:
•Start number 13 was manually annotated 3 times for cluster BD6.

Gene Information:



Gene: Aaronocolus_23 Start: 18733, Stop: 19239, Start Num: 13
Candidate Starts for Aaronocolus_23:
(Start: 13 @18733 has 39 MA's), (26, 18817), (33, 18883), (57, 19072), (71, 19201), (73, 19207),

Gene: Alsaber_24 Start: 19894, Stop: 20409, Start Num: 13
Candidate Starts for Alsaber_24:
(11, 19873), (Start: 13 @19894 has 39 MA's), (23, 19963), (41, 20101), (48, 20170), (50, 20194), (52,
20206),

Gene: Alsaber_25 Start: 20460, Stop: 20948, Start Num: 13
Candidate Starts for Alsaber_25:
(Start: 13 @20460 has 39 MA's), (16, 20496), (22, 20523), (27, 20553), (33, 20613), (36, 20625), (47,
20718), (52, 20760), (53, 20778), (62, 20841),

Gene: Alvy_25 Start: 19572, Stop: 20066, Start Num: 15
Candidate Starts for Alvy_25:
(Start: 14 @19566 has 2 MA's), (Start: 15 @19572 has 14 MA's), (20, 19611), (29, 19665), (30,
19668), (33, 19713), (44, 19794), (51, 19866), (61, 19947), (68, 19998), (69, 20001),

Gene: Amela_23 Start: 20559, Stop: 21089, Start Num: 13
Candidate Starts for Amela_23:
(11, 20538), (Start: 13 @20559 has 39 MA's), (23, 20628), (33, 20712), (36, 20724), (39, 20748), (40,
20757), (48, 20835), (49, 20850), (53, 20889), (64, 20970),

Gene: Amela_24 Start: 21138, Stop: 21644, Start Num: 13
Candidate Starts for Amela_24:
(Start: 13 @21138 has 39 MA's), (23, 21207), (29, 21246), (35, 21300), (36, 21306), (47, 21411), (55,
21480), (57, 21489), (62, 21534), (68, 21582),

Gene: Andris_23 Start: 19277, Stop: 19771, Start Num: 15
Candidate Starts for Andris_23:
(Start: 15 @19277 has 14 MA's), (Start: 17 @19301 has 2 MA's), (20, 19316), (29, 19370), (33,
19418), (44, 19499), (45, 19502), (52, 19577), (61, 19652), (62, 19658),

Gene: Animus_24 Start: 19616, Stop: 20110, Start Num: 15
Candidate Starts for Animus_24:
(Start: 14 @19610 has 2 MA's), (Start: 15 @19616 has 14 MA's), (Start: 17 @19640 has 2 MA's), (20,
19655), (29, 19709), (33, 19757), (47, 19874), (62, 19997),

Gene: BartholomewSD_25 Start: 19572, Stop: 20066, Start Num: 15
Candidate Starts for BartholomewSD_25:
(Start: 14 @19566 has 2 MA's), (Start: 15 @19572 has 14 MA's), (20, 19611), (29, 19665), (30,
19668), (33, 19713), (44, 19794), (51, 19866), (61, 19947), (68, 19998), (69, 20001),

Gene: BeardedLady_24 Start: 18980, Stop: 19489, Start Num: 13
Candidate Starts for BeardedLady_24:
(Start: 13 @18980 has 39 MA's), (26, 19064), (33, 19130), (57, 19322), (71, 19451), (73, 19457),

Gene: Bovely_23 Start: 18739, Stop: 19248, Start Num: 13
Candidate Starts for Bovely_23:
(Start: 13 @18739 has 39 MA's), (26, 18823), (33, 18889), (57, 19081), (71, 19210), (73, 19216),

Gene: Bowden_24 Start: 19504, Stop: 19998, Start Num: 15



Candidate Starts for Bowden_24:
(Start: 14 @19498 has 2 MA's), (Start: 15 @19504 has 14 MA's), (20, 19543), (29, 19597), (44,
19726), (51, 19798), (61, 19879), (62, 19885), (69, 19933),

Gene: Brataylor_25 Start: 19795, Stop: 20295, Start Num: 13
Candidate Starts for Brataylor_25:
(Start: 13 @19795 has 39 MA's), (20, 19849), (30, 19906), (37, 19969), (47, 20059), (57, 20137), (59,
20152), (61, 20176), (68, 20227), (74, 20275),

Gene: Caliburn_23 Start: 18713, Stop: 19222, Start Num: 13
Candidate Starts for Caliburn_23:
(Start: 13 @18713 has 39 MA's), (26, 18797), (33, 18863), (57, 19055), (71, 19184), (73, 19190),

Gene: Celery_26 Start: 19949, Stop: 20461, Start Num: 13
Candidate Starts for Celery_26:
(5, 19751), (11, 19928), (Start: 13 @19949 has 39 MA's), (19, 20000), (23, 20018), (33, 20102), (48,
20225), (50, 20249), (52, 20261), (63, 20348), (64, 20354), (73, 20429), (75, 20456),

Gene: Celia_25 Start: 19723, Stop: 20211, Start Num: 13
Candidate Starts for Celia_25:
(Start: 13 @19723 has 39 MA's), (33, 19879), (46, 19963), (58, 20065), (62, 20107), (64, 20119), (66,
20125), (70, 20161),

Gene: Conan_27 Start: 20336, Stop: 20824, Start Num: 13
Candidate Starts for Conan_27:
(Start: 13 @20336 has 39 MA's), (29, 20441), (36, 20501), (39, 20525), (47, 20594), (52, 20636), (69,
20759),

Gene: Danzina_24 Start: 19547, Stop: 20047, Start Num: 13
Candidate Starts for Danzina_24:
(Start: 13 @19547 has 39 MA's), (20, 19601), (30, 19658), (37, 19721), (39, 19739), (47, 19811), (57,
19889), (59, 19904), (61, 19928), (68, 19979), (74, 20027),

Gene: Dattran_24 Start: 19352, Stop: 19855, Start Num: 13
Candidate Starts for Dattran_24:
(Start: 13 @19352 has 39 MA's), (38, 19526), (48, 19625), (58, 19700), (61, 19736), (62, 19742), (71,
19820), (72, 19823), (74, 19835),

Gene: Daudau_23 Start: 19493, Stop: 19999, Start Num: 15
Candidate Starts for Daudau_23:
(Start: 15 @19493 has 14 MA's), (20, 19532), (29, 19586), (33, 19634), (44, 19715), (51, 19787), (56,
19826), (61, 19868), (62, 19874), (72, 19967),

Gene: Dexers_22 Start: 19825, Stop: 20337, Start Num: 13
Candidate Starts for Dexers_22:
(11, 19804), (Start: 13 @19825 has 39 MA's), (26, 19912), (31, 19936), (52, 20128), (54, 20149), (62,
20209), (63, 20215),

Gene: Dexers_23 Start: 20381, Stop: 20869, Start Num: 13
Candidate Starts for Dexers_23:
(Start: 13 @20381 has 39 MA's), (16, 20417), (22, 20444), (27, 20474), (33, 20534), (36, 20546), (47,
20639), (52, 20681), (53, 20699), (62, 20762),



Gene: ELB20_22 Start: 19637, Stop: 20107, Start Num: 17
Candidate Starts for ELB20_22:
(10, 19559), (Start: 14 @19607 has 2 MA's), (Start: 15 @19613 has 14 MA's), (Start: 17 @19637 has
2 MA's), (19, 19649), (29, 19706), (30, 19709), (33, 19754), (42, 19811), (49, 19892), (51, 19907), (56,
19946), (62, 19994),

Gene: ElGato_26 Start: 19987, Stop: 20478, Start Num: 13
Candidate Starts for ElGato_26:
(Start: 13 @19987 has 39 MA's), (27, 20080), (29, 20095), (36, 20155), (38, 20164), (47, 20248), (52,
20290), (56, 20323),

Gene: Esperer_23 Start: 18552, Stop: 19061, Start Num: 13
Candidate Starts for Esperer_23:
(Start: 13 @18552 has 39 MA's), (26, 18636), (33, 18702), (57, 18894), (71, 19023), (73, 19029),

Gene: GirlDinner_24 Start: 19278, Stop: 19772, Start Num: 15
Candidate Starts for GirlDinner_24:
(Start: 14 @19272 has 2 MA's), (Start: 15 @19278 has 14 MA's), (Start: 17 @19302 has 2 MA's), (20,
19317), (29, 19371), (33, 19419), (47, 19536), (62, 19659),

Gene: Goby_23 Start: 19358, Stop: 19861, Start Num: 13
Candidate Starts for Goby_23:
(Start: 13 @19358 has 39 MA's), (38, 19532), (48, 19631), (58, 19706), (61, 19742), (62, 19748), (71,
19826), (72, 19829), (74, 19841),

Gene: Godpower_24 Start: 19353, Stop: 19853, Start Num: 13
Candidate Starts for Godpower_24:
(1, 18831), (3, 19086), (4, 19146), (Start: 13 @19353 has 39 MA's), (20, 19407), (24, 19428), (30,
19464), (47, 19617), (57, 19695), (68, 19785), (74, 19833),

Gene: Hank144_24 Start: 19694, Stop: 20209, Start Num: 14
Candidate Starts for Hank144_24:
(Start: 14 @19694 has 2 MA's), (Start: 15 @19700 has 14 MA's), (Start: 17 @19724 has 2 MA's), (20,
19739), (28, 19790), (32, 19814), (33, 19841), (45, 19925), (51, 19994), (69, 20144),

Gene: Hydra_25 Start: 19261, Stop: 19770, Start Num: 13
Candidate Starts for Hydra_25:
(Start: 13 @19261 has 39 MA's), (26, 19345), (33, 19411), (57, 19603), (71, 19732), (73, 19738),

Gene: Itza_25 Start: 19637, Stop: 20125, Start Num: 13
Candidate Starts for Itza_25:
(Start: 13 @19637 has 39 MA's), (33, 19793), (46, 19877), (58, 19979), (62, 20021), (64, 20033), (66,
20039), (70, 20075),

Gene: Janus_24 Start: 19616, Stop: 20110, Start Num: 15
Candidate Starts for Janus_24:
(Start: 14 @19610 has 2 MA's), (Start: 15 @19616 has 14 MA's), (Start: 17 @19640 has 2 MA's), (20,
19655), (29, 19709), (33, 19757), (47, 19874), (62, 19997),

Gene: Jevington_26 Start: 19949, Stop: 20452, Start Num: 15
Candidate Starts for Jevington_26:
(Start: 14 @19943 has 2 MA's), (Start: 15 @19949 has 14 MA's), (Start: 17 @19973 has 2 MA's), (20,
19988), (21, 19997), (25, 20015), (33, 20099), (36, 20111), (38, 20120), (51, 20252), (62, 20339),



Gene: Lannister_25 Start: 19692, Stop: 20201, Start Num: 13
Candidate Starts for Lannister_25:
(Start: 13 @19692 has 39 MA's), (29, 19797), (38, 19866), (48, 19968), (61, 20079), (62, 20085), (71,
20163), (74, 20178),

Gene: Legacy_23 Start: 18704, Stop: 19213, Start Num: 13
Candidate Starts for Legacy_23:
(Start: 13 @18704 has 39 MA's), (26, 18788), (33, 18854), (57, 19046), (71, 19175), (73, 19181),

Gene: Leviticus_23 Start: 18733, Stop: 19242, Start Num: 13
Candidate Starts for Leviticus_23:
(Start: 13 @18733 has 39 MA's), (26, 18817), (33, 18883), (57, 19075), (71, 19204), (73, 19210),

Gene: Lika_23 Start: 19357, Stop: 19857, Start Num: 13
Candidate Starts for Lika_23:
(1, 18835), (3, 19090), (4, 19150), (Start: 13 @19357 has 39 MA's), (20, 19411), (24, 19432), (30,
19468), (47, 19621), (57, 19699), (68, 19789), (74, 19837),

Gene: Loofah_24 Start: 19542, Stop: 20027, Start Num: 15
Candidate Starts for Loofah_24:
(2, 19125), (8, 19428), (Start: 14 @19536 has 2 MA's), (Start: 15 @19542 has 14 MA's), (Start: 17
@19566 has 2 MA's), (19, 19578), (30, 19638), (33, 19683), (44, 19755), (47, 19791), (51, 19827),
(55, 19860), (56, 19866), (62, 19914), (71, 19992), (72, 19995),

Gene: Lorelei_23 Start: 19327, Stop: 19827, Start Num: 13
Candidate Starts for Lorelei_23:
(4, 19120), (Start: 13 @19327 has 39 MA's), (20, 19381), (30, 19438), (37, 19501), (39, 19519), (47,
19591), (57, 19669), (59, 19684), (61, 19708), (68, 19759), (74, 19807),

Gene: Marav_26 Start: 20296, Stop: 20790, Start Num: 15
Candidate Starts for Marav_26:
(Start: 15 @20296 has 14 MA's), (Start: 17 @20320 has 2 MA's), (20, 20335), (21, 20344), (33,
20437), (36, 20449), (38, 20458), (39, 20473), (51, 20590), (65, 20692),

Gene: Nabi_23 Start: 19327, Stop: 19827, Start Num: 13
Candidate Starts for Nabi_23:
(4, 19120), (Start: 13 @19327 has 39 MA's), (20, 19381), (30, 19438), (37, 19501), (39, 19519), (47,
19591), (57, 19669), (59, 19684), (61, 19708), (68, 19759), (74, 19807),

Gene: Nerdos_23 Start: 18733, Stop: 19239, Start Num: 13
Candidate Starts for Nerdos_23:
(Start: 13 @18733 has 39 MA's), (26, 18817), (33, 18883), (57, 19072), (71, 19201), (73, 19207),

Gene: Ozzie_23 Start: 18713, Stop: 19222, Start Num: 13
Candidate Starts for Ozzie_23:
(Start: 13 @18713 has 39 MA's), (26, 18797), (33, 18863), (57, 19055), (71, 19184), (73, 19190),

Gene: Pablito_23 Start: 19413, Stop: 19883, Start Num: 17
Candidate Starts for Pablito_23:
(Start: 14 @19383 has 2 MA's), (Start: 15 @19389 has 14 MA's), (Start: 17 @19413 has 2 MA's), (20,
19428), (33, 19530), (47, 19647), (55, 19716), (62, 19770),



Gene: Paedore_23 Start: 19542, Stop: 20027, Start Num: 15
Candidate Starts for Paedore_23:
(2, 19125), (8, 19428), (Start: 14 @19536 has 2 MA's), (Start: 15 @19542 has 14 MA's), (Start: 17
@19566 has 2 MA's), (19, 19578), (30, 19638), (33, 19683), (44, 19755), (47, 19791), (51, 19827),
(55, 19860), (56, 19866), (62, 19914), (71, 19992), (72, 19995),

Gene: Paolo_27 Start: 19961, Stop: 20455, Start Num: 15
Candidate Starts for Paolo_27:
(Start: 14 @19955 has 2 MA's), (Start: 15 @19961 has 14 MA's), (Start: 17 @19985 has 2 MA's), (20,
20000), (21, 20009), (29, 20054), (33, 20102), (36, 20114), (38, 20123), (39, 20138), (51, 20255), (56,
20294),

Gene: Phettuccine_23 Start: 18733, Stop: 19242, Start Num: 13
Candidate Starts for Phettuccine_23:
(Start: 13 @18733 has 39 MA's), (26, 18817), (33, 18883), (57, 19075), (60, 19099), (71, 19204), (73,
19210),

Gene: Provolone_25 Start: 19982, Stop: 20470, Start Num: 13
Candidate Starts for Provolone_25:
(Start: 13 @19982 has 39 MA's), (29, 20087), (36, 20147), (39, 20171), (47, 20240), (52, 20282), (69,
20405),

Gene: Puginator_27 Start: 19976, Stop: 20470, Start Num: 15
Candidate Starts for Puginator_27:
(Start: 14 @19970 has 2 MA's), (Start: 15 @19976 has 14 MA's), (Start: 17 @20000 has 2 MA's), (20,
20015), (21, 20024), (33, 20117), (36, 20129), (38, 20138), (39, 20153), (51, 20270),

Gene: R4_23 Start: 19624, Stop: 20118, Start Num: 15
Candidate Starts for R4_23:
(10, 19570), (Start: 14 @19618 has 2 MA's), (Start: 15 @19624 has 14 MA's), (Start: 17 @19648 has
2 MA's), (19, 19660), (29, 19717), (30, 19720), (33, 19765), (42, 19822), (49, 19903), (51, 19918), (56,
19957), (62, 20005),

Gene: Rana_23 Start: 19327, Stop: 19827, Start Num: 13
Candidate Starts for Rana_23:
(4, 19120), (Start: 13 @19327 has 39 MA's), (20, 19381), (30, 19438), (37, 19501), (39, 19519), (47,
19591), (57, 19669), (59, 19684), (61, 19708), (68, 19759), (74, 19807),

Gene: Saftant_23 Start: 20258, Stop: 20773, Start Num: 13
Candidate Starts for Saftant_23:
(Start: 13 @20258 has 39 MA's), (38, 20432), (43, 20471), (60, 20618), (62, 20639), (67, 20690),

Gene: SqueakyClean_24 Start: 19542, Stop: 20036, Start Num: 15
Candidate Starts for SqueakyClean_24:
(Start: 14 @19536 has 2 MA's), (Start: 15 @19542 has 14 MA's), (Start: 17 @19566 has 2 MA's), (20,
19581), (29, 19635), (33, 19683), (47, 19800), (62, 19923),

Gene: Sujidade_24 Start: 19649, Stop: 20149, Start Num: 13
Candidate Starts for Sujidade_24:
(Start: 13 @19649 has 39 MA's), (20, 19703), (24, 19724), (29, 19757), (30, 19760), (37, 19823), (38,
19826), (39, 19841), (47, 19913), (57, 19991), (59, 20006), (68, 20081), (74, 20129),

Gene: SunsetPointe_23 Start: 18723, Stop: 19232, Start Num: 13



Candidate Starts for SunsetPointe_23:
(Start: 13 @18723 has 39 MA's), (26, 18807), (33, 18873), (57, 19065), (71, 19194), (73, 19200),

Gene: Thestral_24 Start: 19507, Stop: 20001, Start Num: 15
Candidate Starts for Thestral_24:
(Start: 14 @19501 has 2 MA's), (Start: 15 @19507 has 14 MA's), (20, 19546), (29, 19600), (38,
19669), (51, 19801), (61, 19882), (69, 19936),

Gene: TinaBelcher_23 Start: 19455, Stop: 19949, Start Num: 15
Candidate Starts for TinaBelcher_23:
(Start: 14 @19449 has 2 MA's), (Start: 15 @19455 has 14 MA's), (20, 19494), (29, 19548), (33,
19596), (44, 19677), (51, 19749), (61, 19830), (62, 19836), (69, 19884),

Gene: Toma_23 Start: 19358, Stop: 19861, Start Num: 13
Candidate Starts for Toma_23:
(Start: 13 @19358 has 39 MA's), (38, 19532), (48, 19631), (58, 19706), (61, 19742), (62, 19748), (71,
19826), (72, 19829), (74, 19841),

Gene: Triumph_25 Start: 19465, Stop: 19959, Start Num: 15
Candidate Starts for Triumph_25:
(Start: 15 @19465 has 14 MA's), (Start: 17 @19489 has 2 MA's), (20, 19504), (29, 19558), (33,
19606), (39, 19642), (44, 19687), (51, 19759), (61, 19840), (62, 19846), (68, 19891), (69, 19894),

Gene: TrvxScott_22 Start: 19481, Stop: 19981, Start Num: 14
Candidate Starts for TrvxScott_22:
(Start: 14 @19481 has 2 MA's), (Start: 15 @19487 has 14 MA's), (20, 19526), (29, 19580), (33,
19628), (44, 19709), (51, 19781), (61, 19862), (62, 19868), (69, 19916),

Gene: Unstoppable_23 Start: 18724, Stop: 19233, Start Num: 13
Candidate Starts for Unstoppable_23:
(Start: 13 @18724 has 39 MA's), (26, 18808), (33, 18874), (57, 19066), (71, 19195), (73, 19201),

Gene: Urza_25 Start: 19658, Stop: 20146, Start Num: 13
Candidate Starts for Urza_25:
(Start: 13 @19658 has 39 MA's), (33, 19814), (46, 19898), (58, 20000), (62, 20042), (64, 20054), (66,
20060), (70, 20096),

Gene: Verabelle_24 Start: 19720, Stop: 20223, Start Num: 13
Candidate Starts for Verabelle_24:
(Start: 13 @19720 has 39 MA's), (38, 19894), (48, 19984),

Gene: Verse_24 Start: 21132, Stop: 21638, Start Num: 13
Candidate Starts for Verse_24:
(Start: 13 @21132 has 39 MA's), (23, 21201), (29, 21240), (35, 21294), (36, 21300), (47, 21405), (55,
21474), (57, 21483), (62, 21528), (68, 21576),

Gene: Verse_23 Start: 20553, Stop: 21083, Start Num: 13
Candidate Starts for Verse_23:
(Start: 13 @20553 has 39 MA's), (23, 20622), (33, 20706), (36, 20718), (39, 20742), (40, 20751), (48,
20829), (49, 20844), (53, 20883), (64, 20964),

Gene: Yosif_25 Start: 20663, Stop: 21169, Start Num: 12
Candidate Starts for Yosif_25:



(6, 20525), (7, 20552), (9, 20612), (Start: 12 @20663 has 1 MA's), (18, 20702), (29, 20768), (34,
20819), (35, 20822), (36, 20828), (47, 20933), (55, 21002), (59, 21026), (62, 21056), (68, 21104),

Gene: Zainub_29 Start: 19916, Stop: 20419, Start Num: 15
Candidate Starts for Zainub_29:
(Start: 14 @19910 has 2 MA's), (Start: 15 @19916 has 14 MA's), (Start: 17 @19940 has 2 MA's), (20,
19955), (21, 19964), (25, 19982), (33, 20066), (36, 20078), (38, 20087), (51, 20219), (62, 20306),

Gene: Zemlya_24 Start: 19353, Stop: 19853, Start Num: 13
Candidate Starts for Zemlya_24:
(Start: 13 @19353 has 39 MA's), (20, 19407), (30, 19464), (37, 19527), (39, 19545), (47, 19617), (57,
19695), (59, 19710), (61, 19734), (68, 19785), (74, 19833),

Gene: phiCAM_24 Start: 21988, Stop: 22497, Start Num: 13
Candidate Starts for phiCAM_24:
(11, 21967), (Start: 13 @21988 has 39 MA's), (19, 22039), (35, 22147), (40, 22186), (50, 22285), (52,
22297), (68, 22423),


