
2 4 7 8 9 101112 13 14 15 16 1718 19 20 22 23 25 29 32 3334 37

2 7 8 9 101112 13 1718 2425 29 33 37

2 4 6 7 8 10 12 13 15 1718 19 20 25 2829 32 33 39

2 5 7 8 9 101112 13 14 15 1718 19 20 2526 2829 31 33 3738 39

2 4 6 7 8 101112 13 14 15 16 1718 19 20 25 29 3334 37

2 5 7 8 9 10 12 13 14 15 1718 19 20 25 27 2829 32 3334 37 39

2 4 7 8 9 101112 13 14 15 16 1718 19 20 23 25 27 29 32 3334 37

2 34 7 8 9 10 12 13 14 15 16 1718 19 22 25 2829 33 36 37

2 4 6 7 8 9 101112 13 14 15 16 1718 19 20 22 25 29 31 3334 37

2 4 7 8 9 101112 13 14 16 1718 19 20 25 2829 32 3334 37

2 34 7 8 11 1718 19 20 25 2829 3334 37

2 4 7 8 9 101112 13 14 15 16 1718 19 20 25 29 3334 37

2 4 7 8 9 101112 13 14 1718 19 20 22 23 25 2829 32 3334 37

2 4 7 8 9 101112 13 14 15 16 1718 19 20 23 25 29 32 3334 37

2 4 7 8 9 101112 13 14 15 16 1718 19 20 23 25 29 32 3334 37

2 4 7 8 101112 13 14 15 16 1718 19 2526 29 3334 37

2 4 7 8 9 101112 13 14 15 16 1718 19 20 22 25 29 32 3334 37

12 4 7 8 9 101112 13 14 15 16 1718 19 20 25 29 32 3334 37

2 7 8 9 101112 13 14 15 16 1718 19 20 25 29 32 3334 37

2 4 7 8 101112 13 14 1718 19 20 22 25 29 3334 37

2 5 6 7 8 9 101112 13 14 15 1718 19 20 22 25 29 32 3334 37

2 5 6 7 8 101112 13 14 15 1718 19 20 22 25 29 3334 37

2 5 7 8 9 101112 13 14 15 16 1718 19 20 25 29 32 3334 37

2 7 8 9 101112 13 14 15 1718 19 20 25 29 32 3334 37

2 7 8 10 12 13 14 15 16 1718 19 20 22 25 29 32 3334 37

2 4 6 7 8 9 101112 13 14 15 1718 19 25 27 2829 30 32 3334 35 37

2 4 7 8 9 101112 13 14 15 16 1718 19 20 25 29 32 3334 37 39

2 4 7 8 10 12 13 14 15 1718 19 20 22 25 2829 32 33 37

2 7 8 9 101112 13 14 15 16 1718 19 20 22 25 29 3334 37

2 7 8 9 101112 13 14 15 16 1718 19 25 29 32 3334 37

2 4 7 8 9 101112 13 14 15 16 1718 19 20 25 29 32 3334 37

2 7 8 9 10 12 13 16 1718 19 22 25 2829 30 32 3334 37

2 4 7 8 101112 13 14 15 16 1718 19 20 25 29 32 3334 37

2 5 7 8 9 10 12 13 14 16 1718 19 25 2829 3334 37 39

2 5 6 7 8 9 101112 13 14 16 1718 19 20 23 25 29 32 3334 35 37 39

2 7 8 9 101112 13 14 15 16 1718 19 20 25 29 3334 37

2 7 8 9 101112 13 14 15 16 1718 19 20 25 2829 32 3334 37

2 4 7 8 9 101112 13 14 15 16 1718 19 20 25 29 32 3334 37

2 4 7 8 9 101112 13 14 15 1718 19 20 25 2829 32 33 37

2 5 6 7 8 9 101112 13 14 15 1718 19 202122 25 29 32 3334 3536 37

2 4 7 8 9 101112 13 14 15 1718 19 20 22 25 29 32 3334 37

2 4 7 8 9 101112 13 14 15 16 1718 19 20 22 25 29 32 3334 37

2 5 7 8 9 101112 13 14 16 1718 19 202122 23 25 29 32 3334 37

2 4 7 8 9 101112 13 14 15 16 1718 19 20 25 29 31 32 3334 37

2 4 5 6 7 8 9 101112 13 14 15 1718 19 20 22 25 29 32 3334 37

45: Procrass1_4

44: Supernova_4

43: Rileysaurus_4

42: Lauchelly_4

41: PHL071N05_04

40: P100A_4

39: P104A_4

38: PHL010M04_04

37: Solid_4

36: P100.1_4

35: PHL114L00_04

34: PAD20_4

33: Ouroboros_4

32: PHL112N00_04

31: P105_4

30: MEAK_4

29: Enoki_4

28: DrParker_4

27: Pirate_4 + 1

26: PHL037M02_04

25: Attacne_4

24: PHL111M01_04

23: Wizzo_4

22: Cota_4 + 1

21: PAS50_4

20: P107A_4

19: Moyashi_4

18: Leviosa_4

17: P104B_4

16: PA6_4

15: P106C_4 + 7

14: ATCC29399BT_4

13: Kubed_4

12: QueenBey_4

11: P14.4_4

10: P1.1_4

9: P108C_4

8: Stormborn_4 + 1

7: BruceLethal_4

6: P107C_4 + 1

5: PHL060L00_04

4: P100D_4 + 1

3: Aquarius_4

2: LilBandit_4

1: PHL113M01_04

Zoomed Pham 63823



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 63823 Report

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

Pham number 63823 has 57 members, 14 are drafts.

Phages represented in each track:
• Track 1 : PHL113M01_04
• Track 2 : LilBandit_4
• Track 3 : Aquarius_4
• Track 4 : P100D_4, P101A_4
• Track 5 : PHL060L00_04
• Track 6 : P107C_4, ATCC29399BC_4
• Track 7 : BruceLethal_4
• Track 8 : Stormborn_4, PHL067M10_04
• Track 9 : P108C_4
• Track 10 : P1.1_4
• Track 11 : P14.4_4
• Track 12 : QueenBey_4
• Track 13 : Kubed_4
• Track 14 : ATCC29399BT_4
• Track 15 : P106C_4, P9.1_4, P106L_4, P106M_4, P106I_4, P106A_4, SKKY_4,
MrAK_4
• Track 16 : PA6_4
• Track 17 : P104B_4
• Track 18 : Leviosa_4
• Track 19 : Moyashi_4
• Track 20 : P107A_4
• Track 21 : PAS50_4
• Track 22 : Cota_4, Keiki_4
• Track 23 : Wizzo_4
• Track 24 : PHL111M01_04
• Track 25 : Attacne_4
• Track 26 : PHL037M02_04
• Track 27 : Pirate_4, Enochoraptor_4
• Track 28 : DrParker_4
• Track 29 : Enoki_4
• Track 30 : MEAK_4
• Track 31 : P105_4
• Track 32 : PHL112N00_04
• Track 33 : Ouroboros_4
• Track 34 : PAD20_4
• Track 35 : PHL114L00_04
• Track 36 : P100.1_4



• Track 37 : Solid_4
• Track 38 : PHL010M04_04
• Track 39 : P104A_4
• Track 40 : P100A_4
• Track 41 : PHL071N05_04
• Track 42 : Lauchelly_4
• Track 43 : Rileysaurus_4
• Track 44 : Supernova_4
• Track 45 : Procrass1_4

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

The start number called the most often in the published annotations is 2, it was called
in 43 of the 43 non-draft genes in the pham.

Genes that call this "Most Annotated" start:
• ATCC29399BC_4, ATCC29399BT_4, Aquarius_4, Attacne_4, BruceLethal_4,
Cota_4, DrParker_4, Enochoraptor_4, Enoki_4, Keiki_4, Kubed_4, Lauchelly_4,
Leviosa_4, LilBandit_4, MEAK_4, Moyashi_4, MrAK_4, Ouroboros_4, P1.1_4,
P100.1_4, P100A_4, P100D_4, P101A_4, P104A_4, P104B_4, P105_4, P106A_4,
P106C_4, P106I_4, P106L_4, P106M_4, P107A_4, P107C_4, P108C_4, P14.4_4,
P9.1_4, PA6_4, PAD20_4, PAS50_4, PHL010M04_04, PHL037M02_04,
PHL060L00_04, PHL067M10_04, PHL071N05_04, PHL111M01_04,
PHL112N00_04, PHL113M01_04, PHL114L00_04, Pirate_4, Procrass1_4,
QueenBey_4, Rileysaurus_4, SKKY_4, Solid_4, Stormborn_4, Supernova_4,
Wizzo_4,

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

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

Summary by start number:

Start 2:
• Found in 57 of 57 ( 100.0% ) of genes in pham
• Manual Annotations of this start: 43 of 43
• Called 100.0% of time when present
• Phage (with cluster) where this start called: ATCC29399BC_4 (BU),
ATCC29399BT_4 (BU), Aquarius_4 (BU), Attacne_4 (BU), BruceLethal_4 (BU),
Cota_4 (BU), DrParker_4 (BU), Enochoraptor_4 (BU), Enoki_4 (BU), Keiki_4 (BU),
Kubed_4 (BU), Lauchelly_4 (BU), Leviosa_4 (BU), LilBandit_4 (BU), MEAK_4 (BU),
Moyashi_4 (BU), MrAK_4 (BU), Ouroboros_4 (BU), P1.1_4 (BU), P100.1_4 (BU),
P100A_4 (BU), P100D_4 (BU), P101A_4 (BU), P104A_4 (BU), P104B_4 (BU),
P105_4 (BU), P106A_4 (BU), P106C_4 (BU), P106I_4 (BU), P106L_4 (BU),
P106M_4 (BU), P107A_4 (BU), P107C_4 (BU), P108C_4 (BU), P14.4_4 (BU),
P9.1_4 (BU), PA6_4 (BU), PAD20_4 (BU), PAS50_4 (BU), PHL010M04_04 (BU),
PHL037M02_04 (BU), PHL060L00_04 (BU), PHL067M10_04 (BU), PHL071N05_04
(BU), PHL111M01_04 (BU), PHL112N00_04 (BU), PHL113M01_04 (BU),



PHL114L00_04 (BU), Pirate_4 (BU), Procrass1_4 (BU), QueenBey_4 (BU),
Rileysaurus_4 (BU), SKKY_4 (BU), Solid_4 (BU), Stormborn_4 (BU), Supernova_4
(BU), Wizzo_4 (BU),

Summary by clusters:

There is one cluster represented in this pham: BU

Info for manual annotations of cluster BU:
•Start number 2 was manually annotated 43 times for cluster BU.

Gene Information:
Gene: ATCC29399BC_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for ATCC29399BC_4:
(Start: 2 @3218 has 43 MA's), (5, 3242), (6, 3311), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11,
3368), (12, 3374), (13, 3407), (14, 3422), (15, 3440), (17, 3461), (18, 3467), (19, 3497), (20, 3518),
(21, 3524), (22, 3527), (25, 3569), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (35, 3734), (36,
3740), (37, 3818), (40, 3914), (41, 3938), (42, 3947), (43, 3965),

Gene: ATCC29399BT_4 Start: 3225, Stop: 3980, Start Num: 2
Candidate Starts for ATCC29399BT_4:
(Start: 2 @3225 has 43 MA's), (7, 3327), (8, 3345), (9, 3363), (10, 3369), (12, 3381), (13, 3414), (16,
3456), (17, 3468), (18, 3474), (19, 3504), (22, 3534), (25, 3576), (28, 3600), (29, 3603), (30, 3624),
(32, 3666), (33, 3699), (34, 3702), (37, 3825), (40, 3921), (41, 3945), (42, 3954), (43, 3972),

Gene: Aquarius_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for Aquarius_4:
(Start: 2 @3218 has 43 MA's), (5, 3242), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12,
3374), (13, 3407), (14, 3422), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (20, 3518), (21, 3524),
(22, 3527), (23, 3548), (25, 3569), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (37, 3818), (40,
3914), (41, 3938), (42, 3947), (43, 3965),

Gene: Attacne_4 Start: 3213, Stop: 3968, Start Num: 2
Candidate Starts for Attacne_4:
(Start: 2 @3213 has 43 MA's), (5, 3237), (6, 3306), (7, 3315), (8, 3333), (9, 3351), (10, 3357), (11,
3363), (12, 3369), (13, 3402), (14, 3417), (15, 3435), (17, 3456), (18, 3462), (19, 3492), (20, 3513),
(22, 3522), (25, 3564), (29, 3591), (32, 3654), (33, 3687), (34, 3690), (37, 3813), (40, 3909), (41,
3933), (42, 3942), (43, 3960),

Gene: BruceLethal_4 Start: 3210, Stop: 3965, Start Num: 2
Candidate Starts for BruceLethal_4:
(Start: 2 @3210 has 43 MA's), (4, 3225), (7, 3312), (8, 3330), (9, 3348), (10, 3354), (11, 3360), (12,
3366), (13, 3399), (14, 3414), (15, 3432), (17, 3453), (18, 3459), (19, 3489), (20, 3510), (25, 3561),
(28, 3585), (29, 3588), (32, 3651), (33, 3684), (37, 3810), (40, 3906), (41, 3930), (42, 3939), (43,
3957),

Gene: Cota_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for Cota_4:
(Start: 2 @3218 has 43 MA's), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12, 3374), (13,
3407), (14, 3422), (15, 3440), (17, 3461), (18, 3467), (19, 3497), (20, 3518), (25, 3569), (29, 3596),



(32, 3659), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41, 3938), (42, 3947), (43, 3965),

Gene: DrParker_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for DrParker_4:
(1, 3215), (Start: 2 @3218 has 43 MA's), (4, 3233), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11,
3368), (12, 3374), (13, 3407), (14, 3422), (15, 3440), (16, 3449), (17, 3461), (18, 3467), (19, 3497),
(20, 3518), (25, 3569), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41,
3938), (42, 3947), (43, 3965),

Gene: Enochoraptor_4 Start: 3225, Stop: 3980, Start Num: 2
Candidate Starts for Enochoraptor_4:
(Start: 2 @3225 has 43 MA's), (7, 3327), (8, 3345), (9, 3363), (10, 3369), (11, 3375), (12, 3381), (13,
3414), (14, 3429), (15, 3447), (16, 3456), (17, 3468), (18, 3474), (19, 3504), (20, 3525), (25, 3576),
(29, 3603), (32, 3666), (33, 3699), (34, 3702), (37, 3825), (40, 3921), (41, 3945), (42, 3954), (43,
3972),

Gene: Enoki_4 Start: 3210, Stop: 3965, Start Num: 2
Candidate Starts for Enoki_4:
(Start: 2 @3210 has 43 MA's), (4, 3225), (7, 3312), (8, 3330), (9, 3348), (10, 3354), (11, 3360), (12,
3366), (13, 3399), (14, 3414), (15, 3432), (16, 3441), (17, 3453), (18, 3459), (19, 3489), (20, 3510),
(22, 3519), (25, 3561), (29, 3588), (32, 3651), (33, 3684), (34, 3687), (37, 3810), (40, 3906), (41,
3930), (42, 3939), (43, 3957),

Gene: Keiki_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for Keiki_4:
(Start: 2 @3218 has 43 MA's), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12, 3374), (13,
3407), (14, 3422), (15, 3440), (17, 3461), (18, 3467), (19, 3497), (20, 3518), (25, 3569), (29, 3596),
(32, 3659), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41, 3938), (42, 3947), (43, 3965),

Gene: Kubed_4 Start: 3215, Stop: 3970, Start Num: 2
Candidate Starts for Kubed_4:
(Start: 2 @3215 has 43 MA's), (4, 3230), (7, 3317), (8, 3335), (10, 3359), (11, 3365), (12, 3371), (13,
3404), (14, 3419), (15, 3437), (16, 3446), (17, 3458), (18, 3464), (19, 3494), (20, 3515), (25, 3566),
(29, 3593), (32, 3656), (33, 3689), (34, 3692), (37, 3815), (40, 3911), (41, 3935), (42, 3944), (43,
3962),

Gene: Lauchelly_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for Lauchelly_4:
(Start: 2 @3218 has 43 MA's), (5, 3242), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12,
3374), (13, 3407), (14, 3422), (15, 3440), (17, 3461), (18, 3467), (19, 3497), (20, 3518), (25, 3569),
(26, 3575), (28, 3593), (29, 3596), (31, 3635), (33, 3692), (37, 3818), (38, 3821), (39, 3830), (40,
3914), (41, 3938), (42, 3947), (43, 3965),

Gene: Leviosa_4 Start: 3217, Stop: 3972, Start Num: 2
Candidate Starts for Leviosa_4:
(Start: 2 @3217 has 43 MA's), (4, 3232), (7, 3319), (8, 3337), (10, 3361), (12, 3373), (13, 3406), (14,
3421), (15, 3439), (17, 3460), (18, 3466), (19, 3496), (20, 3517), (22, 3526), (25, 3568), (28, 3592),
(29, 3595), (32, 3658), (33, 3691), (37, 3817), (40, 3913), (41, 3937), (42, 3946), (43, 3964),

Gene: LilBandit_4 Start: 3215, Stop: 3970, Start Num: 2
Candidate Starts for LilBandit_4:
(Start: 2 @3215 has 43 MA's), (4, 3230), (7, 3317), (8, 3335), (9, 3353), (10, 3359), (11, 3365), (12,
3371), (13, 3404), (14, 3419), (15, 3437), (16, 3446), (17, 3458), (18, 3464), (19, 3494), (20, 3515),



(25, 3566), (29, 3593), (31, 3632), (32, 3656), (33, 3689), (34, 3692), (37, 3815), (40, 3911), (41,
3935), (42, 3944), (43, 3962),

Gene: MEAK_4 Start: 3213, Stop: 3968, Start Num: 2
Candidate Starts for MEAK_4:
(Start: 2 @3213 has 43 MA's), (4, 3228), (7, 3315), (8, 3333), (10, 3357), (11, 3363), (12, 3369), (13,
3402), (14, 3417), (15, 3435), (16, 3444), (17, 3456), (18, 3462), (19, 3492), (25, 3564), (26, 3570),
(29, 3591), (33, 3687), (34, 3690), (37, 3813), (40, 3909), (41, 3933), (42, 3942), (43, 3960),

Gene: Moyashi_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for Moyashi_4:
(Start: 2 @3218 has 43 MA's), (4, 3233), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12,
3374), (13, 3407), (14, 3422), (15, 3440), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (20, 3518),
(25, 3569), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (37, 3818), (39, 3830), (40, 3914), (41,
3938), (42, 3947), (43, 3965),

Gene: MrAK_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for MrAK_4:
(Start: 2 @3218 has 43 MA's), (4, 3233), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12,
3374), (13, 3407), (14, 3422), (15, 3440), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (20, 3518),
(25, 3569), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41, 3938), (42,
3947), (43, 3965),

Gene: Ouroboros_4 Start: 3215, Stop: 3970, Start Num: 2
Candidate Starts for Ouroboros_4:
(Start: 2 @3215 has 43 MA's), (4, 3230), (7, 3317), (8, 3335), (9, 3353), (10, 3359), (11, 3365), (12,
3371), (13, 3404), (14, 3419), (17, 3458), (18, 3464), (19, 3494), (20, 3515), (22, 3524), (23, 3545),
(25, 3566), (28, 3590), (29, 3593), (32, 3656), (33, 3689), (34, 3692), (37, 3815), (40, 3911), (41,
3935), (42, 3944), (43, 3962),

Gene: P1.1_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for P1.1_4:
(Start: 2 @3218 has 43 MA's), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12, 3374), (13,
3407), (14, 3422), (15, 3440), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (20, 3518), (25, 3569),
(29, 3596), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41, 3938), (42, 3947), (43, 3965),

Gene: P100.1_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for P100.1_4:
(Start: 2 @3218 has 43 MA's), (4, 3233), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12,
3374), (13, 3407), (14, 3422), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (20, 3518), (25, 3569),
(28, 3593), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41, 3938), (42,
3947), (43, 3965),

Gene: P100A_4 Start: 3223, Stop: 3978, Start Num: 2
Candidate Starts for P100A_4:
(Start: 2 @3223 has 43 MA's), (5, 3247), (7, 3325), (8, 3343), (9, 3361), (10, 3367), (12, 3379), (13,
3412), (14, 3427), (15, 3445), (17, 3466), (18, 3472), (19, 3502), (20, 3523), (25, 3574), (27, 3586),
(28, 3598), (29, 3601), (32, 3664), (33, 3697), (34, 3700), (37, 3823), (39, 3835), (40, 3919), (41,
3943), (42, 3952), (43, 3970),

Gene: P100D_4 Start: 3213, Stop: 3968, Start Num: 2
Candidate Starts for P100D_4:



(Start: 2 @3213 has 43 MA's), (4, 3228), (7, 3315), (8, 3333), (9, 3351), (10, 3357), (11, 3363), (12,
3369), (13, 3402), (14, 3417), (15, 3435), (16, 3444), (17, 3456), (18, 3462), (19, 3492), (20, 3513),
(22, 3522), (25, 3564), (29, 3591), (32, 3654), (33, 3687), (34, 3690), (37, 3813), (40, 3909), (41,
3933), (42, 3942), (43, 3960),

Gene: P101A_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for P101A_4:
(Start: 2 @3218 has 43 MA's), (4, 3233), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12,
3374), (13, 3407), (14, 3422), (15, 3440), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (20, 3518),
(22, 3527), (25, 3569), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41,
3938), (42, 3947), (43, 3965),

Gene: P104A_4 Start: 3215, Stop: 3970, Start Num: 2
Candidate Starts for P104A_4:
(Start: 2 @3215 has 43 MA's), (4, 3230), (7, 3317), (8, 3335), (9, 3353), (10, 3359), (11, 3365), (12,
3371), (13, 3404), (14, 3419), (15, 3437), (16, 3446), (17, 3458), (18, 3464), (19, 3494), (20, 3515),
(23, 3545), (25, 3566), (27, 3578), (29, 3593), (32, 3656), (33, 3689), (34, 3692), (37, 3815), (40,
3911), (41, 3935), (42, 3944), (43, 3962),

Gene: P104B_4 Start: 3213, Stop: 3968, Start Num: 2
Candidate Starts for P104B_4:
(Start: 2 @3213 has 43 MA's), (7, 3315), (8, 3333), (9, 3351), (10, 3357), (11, 3363), (12, 3369), (13,
3402), (14, 3417), (15, 3435), (16, 3444), (17, 3456), (18, 3462), (19, 3492), (20, 3513), (22, 3522),
(25, 3564), (29, 3591), (33, 3687), (34, 3690), (37, 3813), (40, 3909), (41, 3933), (42, 3942), (43,
3960),

Gene: P105_4 Start: 3210, Stop: 3965, Start Num: 2
Candidate Starts for P105_4:
(Start: 2 @3210 has 43 MA's), (4, 3225), (7, 3312), (8, 3330), (9, 3348), (10, 3354), (11, 3360), (12,
3366), (13, 3399), (14, 3414), (15, 3432), (16, 3441), (17, 3453), (18, 3459), (19, 3489), (20, 3510),
(23, 3540), (25, 3561), (29, 3588), (32, 3651), (33, 3684), (34, 3687), (37, 3810), (40, 3906), (41,
3930), (42, 3939), (43, 3957),

Gene: P106A_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for P106A_4:
(Start: 2 @3218 has 43 MA's), (4, 3233), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12,
3374), (13, 3407), (14, 3422), (15, 3440), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (20, 3518),
(25, 3569), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41, 3938), (42,
3947), (43, 3965),

Gene: P106C_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for P106C_4:
(Start: 2 @3218 has 43 MA's), (4, 3233), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12,
3374), (13, 3407), (14, 3422), (15, 3440), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (20, 3518),
(25, 3569), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41, 3938), (42,
3947), (43, 3965),

Gene: P106I_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for P106I_4:
(Start: 2 @3218 has 43 MA's), (4, 3233), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12,
3374), (13, 3407), (14, 3422), (15, 3440), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (20, 3518),
(25, 3569), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41, 3938), (42,
3947), (43, 3965),



Gene: P106L_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for P106L_4:
(Start: 2 @3218 has 43 MA's), (4, 3233), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12,
3374), (13, 3407), (14, 3422), (15, 3440), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (20, 3518),
(25, 3569), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41, 3938), (42,
3947), (43, 3965),

Gene: P106M_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for P106M_4:
(Start: 2 @3218 has 43 MA's), (4, 3233), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12,
3374), (13, 3407), (14, 3422), (15, 3440), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (20, 3518),
(25, 3569), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41, 3938), (42,
3947), (43, 3965),

Gene: P107A_4 Start: 3223, Stop: 3978, Start Num: 2
Candidate Starts for P107A_4:
(Start: 2 @3223 has 43 MA's), (4, 3238), (6, 3316), (7, 3325), (8, 3343), (9, 3361), (10, 3367), (11,
3373), (12, 3379), (13, 3412), (14, 3427), (15, 3445), (17, 3466), (18, 3472), (19, 3502), (25, 3574),
(27, 3586), (28, 3598), (29, 3601), (30, 3622), (32, 3664), (33, 3697), (34, 3700), (35, 3739), (37,
3823), (40, 3919), (41, 3943), (42, 3952), (43, 3970),

Gene: P107C_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for P107C_4:
(Start: 2 @3218 has 43 MA's), (5, 3242), (6, 3311), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11,
3368), (12, 3374), (13, 3407), (14, 3422), (15, 3440), (17, 3461), (18, 3467), (19, 3497), (20, 3518),
(21, 3524), (22, 3527), (25, 3569), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (35, 3734), (36,
3740), (37, 3818), (40, 3914), (41, 3938), (42, 3947), (43, 3965),

Gene: P108C_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for P108C_4:
(Start: 2 @3218 has 43 MA's), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12, 3374), (13,
3407), (14, 3422), (15, 3440), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (20, 3518), (25, 3569),
(28, 3593), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41, 3938), (42,
3947), (43, 3965),

Gene: P14.4_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for P14.4_4:
(Start: 2 @3218 has 43 MA's), (5, 3242), (6, 3311), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11,
3368), (12, 3374), (13, 3407), (14, 3422), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (20, 3518),
(23, 3548), (25, 3569), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (35, 3734), (37, 3818), (39,
3830), (40, 3914), (41, 3938), (42, 3947), (43, 3965),

Gene: P9.1_4 Start: 3213, Stop: 3968, Start Num: 2
Candidate Starts for P9.1_4:
(Start: 2 @3213 has 43 MA's), (4, 3228), (7, 3315), (8, 3333), (9, 3351), (10, 3357), (11, 3363), (12,
3369), (13, 3402), (14, 3417), (15, 3435), (16, 3444), (17, 3456), (18, 3462), (19, 3492), (20, 3513),
(25, 3564), (29, 3591), (32, 3654), (33, 3687), (34, 3690), (37, 3813), (40, 3909), (41, 3933), (42,
3942), (43, 3960),

Gene: PA6_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for PA6_4:



(Start: 2 @3218 has 43 MA's), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12, 3374), (13,
3407), (14, 3422), (15, 3440), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (25, 3569), (29, 3596),
(32, 3659), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41, 3938), (42, 3947), (43, 3965),

Gene: PAD20_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for PAD20_4:
(Start: 2 @3218 has 43 MA's), (4, 3233), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12,
3374), (13, 3407), (14, 3422), (15, 3440), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (20, 3518),
(25, 3569), (29, 3596), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41, 3938), (42, 3947), (43,
3965),

Gene: PAS50_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for PAS50_4:
(Start: 2 @3218 has 43 MA's), (7, 3320), (8, 3338), (10, 3362), (12, 3374), (13, 3407), (14, 3422), (15,
3440), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (20, 3518), (22, 3527), (25, 3569), (29, 3596),
(32, 3659), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41, 3938), (42, 3947), (43, 3965),

Gene: PHL010M04_04 Start: 3214, Stop: 3969, Start Num: 2
Candidate Starts for PHL010M04_04:
(Start: 2 @3214 has 43 MA's), (3, 3226), (4, 3229), (7, 3316), (8, 3334), (9, 3352), (10, 3358), (12,
3370), (13, 3403), (14, 3418), (15, 3436), (16, 3445), (17, 3457), (18, 3463), (19, 3493), (22, 3523),
(25, 3565), (28, 3589), (29, 3592), (33, 3688), (36, 3736), (37, 3814), (40, 3910), (41, 3934), (42,
3943), (43, 3961),

Gene: PHL037M02_04 Start: 3215, Stop: 3970, Start Num: 2
Candidate Starts for PHL037M02_04:
(Start: 2 @3215 has 43 MA's), (4, 3230), (7, 3317), (8, 3335), (10, 3359), (11, 3365), (12, 3371), (13,
3404), (14, 3419), (17, 3458), (18, 3464), (19, 3494), (20, 3515), (22, 3524), (25, 3566), (29, 3593),
(33, 3689), (34, 3692), (37, 3815), (40, 3911), (41, 3935), (42, 3944), (43, 3962),

Gene: PHL060L00_04 Start: 3213, Stop: 3968, Start Num: 2
Candidate Starts for PHL060L00_04:
(Start: 2 @3213 has 43 MA's), (4, 3228), (7, 3315), (8, 3333), (9, 3351), (10, 3357), (11, 3363), (12,
3369), (13, 3402), (14, 3417), (15, 3435), (17, 3456), (18, 3462), (19, 3492), (20, 3513), (22, 3522),
(25, 3564), (29, 3591), (32, 3654), (33, 3687), (34, 3690), (37, 3813), (40, 3909), (41, 3933), (42,
3942), (43, 3960),

Gene: PHL067M10_04 Start: 3215, Stop: 3970, Start Num: 2
Candidate Starts for PHL067M10_04:
(Start: 2 @3215 has 43 MA's), (4, 3230), (7, 3317), (8, 3335), (9, 3353), (10, 3359), (11, 3365), (12,
3371), (13, 3404), (14, 3419), (15, 3437), (16, 3446), (17, 3458), (18, 3464), (19, 3494), (20, 3515),
(25, 3566), (29, 3593), (32, 3656), (33, 3689), (34, 3692), (37, 3815), (40, 3911), (41, 3935), (42,
3944), (43, 3962),

Gene: PHL071N05_04 Start: 3213, Stop: 3968, Start Num: 2
Candidate Starts for PHL071N05_04:
(Start: 2 @3213 has 43 MA's), (4, 3228), (6, 3306), (7, 3315), (8, 3333), (10, 3357), (11, 3363), (12,
3369), (13, 3402), (14, 3417), (15, 3435), (16, 3444), (17, 3456), (18, 3462), (19, 3492), (20, 3513),
(25, 3564), (29, 3591), (33, 3687), (34, 3690), (37, 3813), (40, 3909), (41, 3933), (42, 3942), (43,
3960),

Gene: PHL111M01_04 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for PHL111M01_04:



(Start: 2 @3218 has 43 MA's), (5, 3242), (6, 3311), (7, 3320), (8, 3338), (10, 3362), (11, 3368), (12,
3374), (13, 3407), (14, 3422), (15, 3440), (17, 3461), (18, 3467), (19, 3497), (20, 3518), (22, 3527),
(25, 3569), (29, 3596), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41, 3938), (42, 3947), (43,
3965),

Gene: PHL112N00_04 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for PHL112N00_04:
(Start: 2 @3218 has 43 MA's), (4, 3233), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12,
3374), (13, 3407), (14, 3422), (15, 3440), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (20, 3518),
(23, 3548), (25, 3569), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41,
3938), (42, 3947), (43, 3965),

Gene: PHL113M01_04 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for PHL113M01_04:
(Start: 2 @3218 has 43 MA's), (4, 3233), (5, 3242), (6, 3311), (7, 3320), (8, 3338), (9, 3356), (10,
3362), (11, 3368), (12, 3374), (13, 3407), (14, 3422), (15, 3440), (17, 3461), (18, 3467), (19, 3497),
(20, 3518), (22, 3527), (25, 3569), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (37, 3818), (40,
3914), (41, 3938), (42, 3947), (43, 3965),

Gene: PHL114L00_04 Start: 3223, Stop: 3978, Start Num: 2
Candidate Starts for PHL114L00_04:
(Start: 2 @3223 has 43 MA's), (3, 3235), (4, 3238), (7, 3325), (8, 3343), (11, 3373), (17, 3466), (18,
3472), (19, 3502), (20, 3523), (25, 3574), (28, 3598), (29, 3601), (33, 3697), (34, 3700), (37, 3823),
(40, 3919), (41, 3943), (42, 3952), (43, 3970),

Gene: Pirate_4 Start: 3213, Stop: 3968, Start Num: 2
Candidate Starts for Pirate_4:
(Start: 2 @3213 has 43 MA's), (7, 3315), (8, 3333), (9, 3351), (10, 3357), (11, 3363), (12, 3369), (13,
3402), (14, 3417), (15, 3435), (16, 3444), (17, 3456), (18, 3462), (19, 3492), (20, 3513), (25, 3564),
(29, 3591), (32, 3654), (33, 3687), (34, 3690), (37, 3813), (40, 3909), (41, 3933), (42, 3942), (43,
3960),

Gene: Procrass1_4 Start: 3213, Stop: 3968, Start Num: 2
Candidate Starts for Procrass1_4:
(Start: 2 @3213 has 43 MA's), (4, 3228), (7, 3315), (8, 3333), (9, 3351), (10, 3357), (11, 3363), (12,
3369), (13, 3402), (14, 3417), (15, 3435), (16, 3444), (17, 3456), (18, 3462), (19, 3492), (20, 3513),
(22, 3522), (23, 3543), (25, 3564), (29, 3591), (32, 3654), (33, 3687), (34, 3690), (37, 3813), (40,
3909), (41, 3933), (42, 3942), (43, 3960),

Gene: QueenBey_4 Start: 3215, Stop: 3970, Start Num: 2
Candidate Starts for QueenBey_4:
(Start: 2 @3215 has 43 MA's), (5, 3239), (7, 3317), (8, 3335), (9, 3353), (10, 3359), (12, 3371), (13,
3404), (14, 3419), (16, 3446), (17, 3458), (18, 3464), (19, 3494), (25, 3566), (28, 3590), (29, 3593),
(33, 3689), (34, 3692), (37, 3815), (39, 3827), (40, 3911), (41, 3935), (42, 3944), (43, 3962),

Gene: Rileysaurus_4 Start: 3214, Stop: 3969, Start Num: 2
Candidate Starts for Rileysaurus_4:
(Start: 2 @3214 has 43 MA's), (4, 3229), (6, 3307), (7, 3316), (8, 3334), (10, 3358), (12, 3370), (13,
3403), (15, 3436), (17, 3457), (18, 3463), (19, 3493), (20, 3514), (25, 3565), (28, 3589), (29, 3592),
(32, 3655), (33, 3688), (39, 3826), (40, 3910), (41, 3934), (42, 3943), (43, 3961),

Gene: SKKY_4 Start: 3225, Stop: 3980, Start Num: 2
Candidate Starts for SKKY_4:



(Start: 2 @3225 has 43 MA's), (4, 3240), (7, 3327), (8, 3345), (9, 3363), (10, 3369), (11, 3375), (12,
3381), (13, 3414), (14, 3429), (15, 3447), (16, 3456), (17, 3468), (18, 3474), (19, 3504), (20, 3525),
(25, 3576), (29, 3603), (32, 3666), (33, 3699), (34, 3702), (37, 3825), (40, 3921), (41, 3945), (42,
3954), (43, 3972),

Gene: Solid_4 Start: 3217, Stop: 3972, Start Num: 2
Candidate Starts for Solid_4:
(Start: 2 @3217 has 43 MA's), (4, 3232), (6, 3310), (7, 3319), (8, 3337), (9, 3355), (10, 3361), (11,
3367), (12, 3373), (13, 3406), (14, 3421), (15, 3439), (16, 3448), (17, 3460), (18, 3466), (19, 3496),
(20, 3517), (22, 3526), (25, 3568), (29, 3595), (31, 3634), (33, 3691), (34, 3694), (37, 3817), (40,
3913), (41, 3937), (42, 3946), (43, 3964),

Gene: Stormborn_4 Start: 3216, Stop: 3971, Start Num: 2
Candidate Starts for Stormborn_4:
(Start: 2 @3216 has 43 MA's), (4, 3231), (7, 3318), (8, 3336), (9, 3354), (10, 3360), (11, 3366), (12,
3372), (13, 3405), (14, 3420), (15, 3438), (16, 3447), (17, 3459), (18, 3465), (19, 3495), (20, 3516),
(25, 3567), (29, 3594), (32, 3657), (33, 3690), (34, 3693), (37, 3816), (40, 3912), (41, 3936), (42,
3945), (43, 3963),

Gene: Supernova_4 Start: 3213, Stop: 3968, Start Num: 2
Candidate Starts for Supernova_4:
(Start: 2 @3213 has 43 MA's), (7, 3315), (8, 3333), (9, 3351), (10, 3357), (11, 3363), (12, 3369), (13,
3402), (17, 3456), (18, 3462), (24, 3561), (25, 3564), (29, 3591), (33, 3687), (37, 3813), (40, 3909),
(41, 3933), (42, 3942), (43, 3960),

Gene: Wizzo_4 Start: 3218, Stop: 3973, Start Num: 2
Candidate Starts for Wizzo_4:
(Start: 2 @3218 has 43 MA's), (5, 3242), (7, 3320), (8, 3338), (9, 3356), (10, 3362), (11, 3368), (12,
3374), (13, 3407), (14, 3422), (15, 3440), (16, 3449), (17, 3461), (18, 3467), (19, 3497), (20, 3518),
(25, 3569), (29, 3596), (32, 3659), (33, 3692), (34, 3695), (37, 3818), (40, 3914), (41, 3938), (42,
3947), (43, 3965),


