
SPAC212.11
SPAC212.10

SPAC212.09c

SPNCRNA.70

SPAC212.08c
SPAC212.07c

SPAC212.06c
SPAC212.05c
SPAC212.04c

SPAC212.03
SPAC212.02

SPAC212.01c
SPAC977.01

SPAC977.02
SPAC977.03
SPAC977.04

SPAC977.05c

SPAC977.06

SPAC977.07c

SPAC977.08

SPAC977.09ca

sod2
SPAC977.11
SPAC977.12

SPAC977.13c
SPAC977.14c

SPAC977.15

dak2

SPAC977.17

SPAPJ695.01c

ght3

SPAC1F8.02c
SPAC1F8.03c

SPAC1F8.04c

isp3

0 20 40 60 80

4

3

2

1

0

-1

-2

-3

-4

SPAC1F8.06

SPAC1F8.07c

SPAC1F8.08

SPAC11D3.01c
SPAC11D3.02c

SPAC11D3.03c

SPAC11D3.04c

SPAC11D3.05
SPAC11D3.06

SPAC11D3.07c
SPAC11D3.08c

SPAC11D3.09
SPAC11D3.10

SPAC11D3.11c

SPAC11D3.13

SPAC11D3.14c

SPAC11D3.15

SPAC11D3.16c

SPAC11D3.17

SPAC11D3.18c

SPAC5H10.01

SPAC5H10.02c

5SrRNA
SPAC5H10.03

SPAC5H10.04

SPAC5H10.05c
SPAC5H10.06c

SPAC5H10.07

pan6

SPAC5H10.09c

SPAC5H10.10
SPAC5H10.11

SPAC5H10.12c
SPAC5H10.13c

rad8
SPAC13G6.02c

SPAC13G6.03
SPAC13G6.04

SPAC13G6.05c
SPAC13G6.06c

SPAC13G6.07c

SPAC13G6.08
SPAC13G6.09

SPAC13G6.10c
SPAC13G6.11c

chs1

SPAC13G6.13

100 120 140 160 180

4

3

2

1

0

-1

-2

-3

-4

SPAC13G6.14

SPAC13G6.15c

SPAC24B11.05

sty1
SPAC24B11.07c

SPAC24B11.08c

SPAC24B11.09

SPAC24B11.10c
SPAC24B11.11c

SPAC24B11.12c

SPAC24B11.14
hem3

SPAC806.02c
rps26

SPAC806.04c

SPAC806.05

SPAC806.06c

ndk1

SPAC806.08c

SPAC806.09c
SPAC1F5.12

SPAC1F5.11c

SPAC1F5.10

SPAC1F5.09c
SPAC1F5.08c

SPAC1F5.07c

SPAC1F5.06

SPAC1F5.05c
SPAC1F5.04c

SPAC1F5.03c

SPAC1F5.02
SPAC18B11.11

SPAC18B11.10

200 220 240 260 280

4

3

2

1

0

-1

-2

-3

-4

SPAC18B11.10

SPAC18B11.09c
SPAC18B11.08c

rhp6

SPAC18B11.06
SPAC18B11.05

SPAC18B11.04

SPAC18B11.03c
SPAC18B11.02c

SPAC18B11.01c

SPAC12G12.15

SPAC12G12.14c

cid14

SPAC12G12.12

SPAC12G12.11c

SPAC12G12.10

SPAC12G12.09
SPAC12G12.08

SPAC12G12.07c
SPAC12G12.06c

SPAC12G12.05c
sno52

hsp60
SPAC12G12.03

SPAC12G12.02

SPAC12G12.01c
act2

SPAC630.04c

SPAC630.05

SPAC630.06c
SPAC630.07c

SPAC630.08c

SPAC630.15

SPAC630.09c

SPATRNAPRO.01
SPAC630.10
SPAC630.11

SPAC630.12

SPAC630.13c
tup1

gti1

SPAC1751.04

SPAC1751.02c

SPAC1751.03
SPAC31A2.02
SPAC31A2.03

SPAC31A2.04c
SPAC31A2.05c

SPAC31A2.06

SPAC31A2.07c

300 320 340 360 380

4

3

2

1

0

-1

-2

-3

-4

SPAC31A2.07c

SPAC31A2.08

SPAC31A2.09c

SPAC31A2.10

SPAC31A2.11c

SPAC31A2.12

SPAC31A2.13c

SPAC31A2.14

SPAC31A2.15c

SPAC31A2.16

SPAC13C5.01c

SPAC13C5.02
tht1

SPAC13C5.04
Sp-snR40-sno

SPAC13C5.05c
SPAC13C5.06c

rad32 gaf2
SPATRNAVAL.01

SPAC23E2.02

SPAC23E2.03c
SPAC24H6.13

SPAC24H6.12c
SPAC24H6.11c

SPAC24H6.10c

SPAC24H6.09
SPAC24H6.08
SPAC24H6.07

SPAC24H6.06

cdc25
SPAC24H6.04

SPAC24H6.03

SPAC24H6.02c
SPAC24H6.01c

SPAPB21F2.02

SPAPB21F2.03

SPAPB21F2.04c

400 420 440 460 480

4

3

2

1

0

-1

-2

-3

-4

chromosome I



SPAPB21F2.04c
SPAC227.02c
SPAC227.03c

SPAC227.04
SPAC227.05
SPAC227.06

pab1
SPAC227.08c

SPAC227.09
SPAC227.10

SPAC227.11c

SPAC227.12

SPAC227.13c

SPAC227.14
SPAC227.15

Z8_snoRNA
Z7_snoRNA
Z5_snoRNA
z4_snoRNA
Z3_snoRNA

SPAC227.16c
SPAC227.17c

lys3

SPAC2F7.02c

pom1

SPAC2F7.04

SPAC2F7.05c
SPAC2F7.06c

SPAC2F7.07c
SPAC2F7.08c

SPAC2F7.09c

SPAC2F7.10
SPAC2F7.11

SPAC2F7.13c
SPAC2F7.14c

SPAC2F7.15

SPAC2F7.16c

SPAC2F7.17

SPAC2F7.18c
cyp51

SPAC13A11.03

SPAC13A11.04c

SPAC13A11.05
SPAC3H8.01

SPAC3H8.02
SPAC3H8.03

SPAC3H8.04

SPAC3H8.05c

SPAC3H8.06

500 520 540 560 580

4

3

2

1

0

-1

-2

-3

-4

SPAC3H8.06

SPAC3H8.07c
SPAC3H8.08c

SPAC3H8.09c

SPAC3H8.10
SPAC3H8.11

SPAC1F3.02c

SPAC1F3.03

SPAC1F3.04c

SPAC1F3.05

SPAC1F3.06c
SPAC1F3.07c
SPAC1F3.08c

SPAC1F3.09

SPAC1F3.10c

SPAC1F3.11

SPAC1D4.02c
SPAC1D4.03c

SPAC1D4.04

SPAC1D4.05c
csk1

SPAC1D4.07c

SPAC1D4.08

SPAC1D4.09c

SPAC1D4.10

lkh1

rad15
byr1

SPAC1D4.14

SPAC22F3.13

SPAC22F3.12c
SPAC22F3.11c

gcs1

res2

SPAC22F3.08c

SPAC22F3.07c
SPAC22F3.06c

SPAC22F3.05c

SPAC22F3.04

600 620 640 660 680

4

3

2

1

0

-1

-2

-3

-4

SPAC22F3.04
SPATRNAVAL.02

SPAC22F3.03c

SPAC22F3.02

SPAC22F3.01

SPAC1296.01c

cox4

sxa2

SPAC1296.04

SPAC1296.05c
SPATRNAGLU.01

SPAC1296.06

SPAPJ696.01c

SPAPJ696.02

SPAC22G7.01c

SPAC22G7.02

SPAC22G7.03
SPAC22G7.04

SPAC22G7.05

ura1
SPAC22G7.07c

SPAC22G7.08

SPAC22G7.09c

SPAC22G7.10

SPAC4G8.01c
SPAC4G8.02c

SPAC4G8.03c

SPAC4G8.15c

SPAC4G8.04
SPAC4G8.05

SPAC4G8.06c
SPAC4G8.07c

SPAC4G8.08
SPAC4G8.09

SPAC4G8.10

SPAC4G8.11c
SPAC4G8.12c

SPAC4G8.13c

SPAC4G8.14c

SPAC16C9.02c

SPAC16C9.03

SPAC16C9.04c

SPAC16C9.05

700 720 740 760 780

4

3

2

1

0

-1

-2

-3

-4

SPAC16C9.05

SPAC16C9.06c

SPAC16C9.07
SPAC2G11.02

SPAC2G11.03c

SPAC2G11.04

SPAC2G11.05c

SPAC2G11.06

ptc3

SPAC2G11.08c

SPAC2G11.09

SPAC2G11.10c
prh1

hus2
SPAC2G11.13

SPAC2G11.14

SPAC2G11.15c

SPAC521.02
SPAC521.03

SPAC521.04c

rps8-2
rpb2

SPAC23G3.02c

SPAC23G3.03
SPAC23G3.04

SPAC23G3.05c

SPAC23G3.06

SPAC23G3.07c
SPAC23G3.08c

SPAC23G3.09

SPAC23G3.10c

SPAC23G3.11

SPAC23G3.12c
SPAC23G3.13c

SPAC22H12.02
SPAC22H12.03

rps102
SPAC22H12.05c

800 820 840 860 880

4

3

2

1

0

-1

-2

-3

-4

SPAC22H12.05c

rpc19
SPAC1687.02

SPAC1687.03c

SPAC1687.04

SPAC1687.05

rpl28

SPAC1687.07

SPAC1687.08
SPAC1687.09

SPAC1687.10
pmt2

SPAC1687.12c
SPAC1687.13c
SPAC1687.14c
SPAC1687.23c

SPAC1687.15

SPAC1687.16c

SPATRNAALA.01
SPAC1687.17c

SPAC1687.18c
SPAC1687.19c

SPAC1687.20c

SPAC1687.21

SPAC1687.22c
SPAC222.02c

SPAC222.03c
SPAC222.04c
SPAC222.05c

SPAC222.06

SPAC222.07c

SPATRNAGLU.02

SPAC222.08c
snu

SPAC222.09

byr4

SPAC222.11

atp2
SPAC222.13c

SPAC222.14c

meu13

SPAC222.16c
SPAC821.02c

SPAC821.03c
SPAC821.04c

U3snRNA

SPAC821.05
spn2

SPAC821.07c
slp1

SPAC821.09

900 920 940 960 980

4

3

2

1

0

-1

-2

-3

-4

chromosome I



SPAC821.09

sod1

SPAC821.11
orb6

SPAC955.01c
SPAC139.01c

SPAC139.02c

SPAC139.03

SPAC139.04c

SPAC139.05
SPAC139.06

SPAC23C4.02
SPAC23C4.03

SPAC23C4.05c
SPAC23C4.06c

SPAC23C4.07
rho3

SPAC23C4.09c

SPAC23C4.10
SPAC23C4.11

hhp2
SPAC23C4.13

SPAC23C4.14
SPAC23C4.15

SPAC23C4.16c

SPAC23C4.17

rad4

SPAC23C4.19

SPAC23C4.20c

SPAC1A6.02

SPAC1A6.03c

SPAC1A6.11

SPAC1A6.04c
SPAC1A6.05c

SPAC1A6.06c

SPAC1A6.07

SPAC1A6.08c
SPAC1A6.09c

SPAC1A6.10
SPAC30D11.14c

hus5

SPATRNASER.01

SPATRNAMET.01

SPAC30D11.12
SPAC30D11.11

1000 1020 1040 1060 1080

4

3

2

1

0

-1

-2

-3

-4

SPAC30D11.10
SPAC30D11.09

SPAC30D11.08c

SPAC30D11.07

SPAC30D11.06c

SPAC30D11.05

SPAC30D11.04c

SPAC30D11.03

SPAC30D11.02c
SPAC30D11.01c

SPAC56F8.02

SPAC56F8.03

SPAC56F8.04c
SPAC56F8.05c

SPAC56F8.06c

SPAC56F8.07
mud1

SPAC56F8.09
SPAC56F8.10

SPAC56F8.11
SPAC56F8.12

SPAC56F8.13

SPAC56F8.14c

SPAC56F8.15

esc1

SPAC56F8.17c
SPAC22A12.02c

SPAC22A12.03c
SPAC22A12.04c

rpc11

SPAC22A12.06c

SPAC22A12.07c
SPAC22A12.08c

SPAC22A12.09c

SPAC22A12.10
SPAC22A12.11

SPAC22A12.12c

SPAC22A12.13

SPAC22A12.14c
bip

SPAC22A12.16

SPAC22A12.17c

SPAC4C5.01

ryh1
SPATRNAALA.02

SPAC4C5.03
rad31

1100 1120 1140 1160 1180

4

3

2

1

0

-1

-2

-3

-4

Sp-snR41-sno
Sp-snR70-sno
Sp-snR51b-sno

SPAC4C5.05c
SPAC10F6.02c

SPAC10F6.03c

SPAC10F6.04

SPAC10F6.05c

vip1

SPAC10F6.07c

SPAC10F6.08c

SPAC10F6.09c

SPAC10F6.10

SPAC10F6.11c
mam4

SPAC10F6.13c
SPAC10F6.14c

Sp-Z16-sno
SPAC10F6.15

SPAC10F6.16

SPAC10F6.17c
SPAC56E4.02c

SPAC56E4.03

cut6

SPAC56E4.05

SPAC56E4.06c

SPAC56E4.07

SPAC1420.01c
SPAC1420.02c

SPAC1420.03

cox11

yip1-b
SPAPB17E12.03

csn2

rpl37

SPAPB17E12.06

SPAPB17E12.07c

SPAPB17E12.08

SPAPB17E12.09

SPAPB17E12.10c

SPAPB17E12.11

SPAPB17E12.12c

rpl18-2

SPAPB17E12.14c

SPAC1565.01

SPAC1565.02c

SPAC1565.03

ste4

SPAC1565.05

1200 1220 1240 1260 1280

4

3

2

1

0

-1

-2

-3

-4

sid3
SPAC1565.07c

SPAC1565.08
SPAC6F12.02

SPAC6F12.03c
SPATRNAPRO.02

SPAC6F12.04

tnr3

SPAC6F12.06
SPAC6F12.07

SPAC6F12.08c

SPAC6F12.09

ade3
SPAC6F12.11c

SPAC6F12.12

SPAC6F12.13c

SPAC6F12.14

cut9
SPAC6F12.16c

SPAC6F12.17

SPAC19E9.01c

SPAC19E9.02
pas1

cdr2
cyp1

SPAC57A10.04

SPA57A10.14
SPAC57A10.05c

SPAC57A10.06
SPAC57A10.07

SPAC57A10.08c

SPAC57A10.09c
sla1

SPAC57A10.11c
ura3

cdc17
SPAC20G8.02

itr2

SPAC20G8.04c
cdc15

1300 1320 1340 1360 1380

4

3

2

1

0

-1

-2

-3

-4

cdc15

SPAC20G8.06

SPAC20G8.07c
SPAC20G8.08c

SPAC20G8.09c

SPAC3A12.01c

SPATRNACYS.01
SPAC3A12.02

SPAC3A12.03c

SPAC3A12.04c

SPAC3A12.05c

SPAC3A12.06c
SPAC3A12.19

SPAC3A12.07
SPAC3A12.08

SPAC3A12.09c

yl17b

cwf2

SPAC3A12.12

SPAC3A12.13c

cam1
SPAC3A12.15

SPATRNAPRO.03
SPAC3A12.16c

SPAC3A12.17c

zwf1

SPAC9.02c
SPAC9.03c

SPAC9.04
SPAC9.05

SPAC9.06c
SPAC9.07c

SPAC9.08c

SPAC9.09
SPAC9.10

SPATRNAMET.02

SPAC9.11

SPAC9.12c
cwf16
SPAC5D6.13

SPAC5D6.12

SPAC5D6.10c
SPAC5D6.09c

mes1

1400 1420 1440 1460 1480

4

3

2

1

0

-1

-2

-3

-4

chromosome I



SPAC5D6.07c
SPAC5D6.06c

SPAC5D6.05
SPAC5D6.04

SPAC5D6.02c

SPAC5D6.01

SPAC57A7.13
SPAC57A7.12

SPAC57A7.11

SPAC57A7.10c

SPAC57A7.09
SPATRNALEU.01

phz1

SPAC57A7.07c

SPAC57A7.06

SPAC57A7.05

pab1
SPAC57A7.03c

SPAC57A7.02c

SPAC167.05
SPAC167.04

SPAC167.03c

ptb1

SPAC167.01

tf2-4

SPAC1705.02

SPAC23H4.19

pip1
SPAC23H4.17c
SPAC23H4.16c

SPAC23H4.15
SPAC23H4.14

SPAC23H4.13c

SPAC23H4.12

SPAC23H4.11c
thi4

cdb4
SPAC23H4.08

SPAC23H4.07c

SPAC23H4.06

SPAC23H4.05c

1500 1520 1540 1560 1580

4

3

2

1

0

-1

-2

-3

-4

SPAC23H4.04
SPATRNATHR.01

SPAC23H4.03c

SPAC23H4.02

SPAC23H4.01c
SPAP27G11.02

SPAP27G11.03

SPAP27G11.04c
SPAP27G11.05c

SPAP27G11.06c
SPAP27G11.07c
SPAP27G11.08c

SPAP27G11.09c
nup184
SPAP27G11.11c

SPAP27G11.16
SPAP27G11.12

SPAP27G11.13c
SPAP27G11.14c

SPAP27G11.15

SPAC343.01c

SPAC343.02
SPAC343.03

SPAC343.04c
SPATRNAGLY.01

vma1

SPAC343.06c

SPAC343.07

SPAC343.08c

SPAC343.09

mthfr2

SPAC343.11c

rds1

SPAC343.20

SPAC343.13

SPAC343.14c

SPAC343.15

SPAC343.16

SPAC343.17c

SPAC343.18
SPAC824.01

SPAC824.02

SPAC824.03c

SPAC824.04
SPAC824.05

SPAC824.06
SPAC824.07

SPAC824.08

1600 1620 1640 1660 1680

4

3

2

1

0

-1

-2

-3

-4

SPAC824.09c
swi6

SPATRNALYS.01

SPAC664.02c

SPAC664.03

rps16-2

rpl13

SPAC664.06

rad9
SPAC664.08c

SPAC664.09
SPAC664.10

ssp1

SPAC664.12c

SPAC664.13
SPAC664.14

SPATRNALYS.02

SPAC664.15

cmk1
SPAC105.01c

SPAC105.02c

SPATRNATYR.01

SPAC105.03c

SPAC17A5.01

SPAC17A5.18c
dbr1

rpl3-1

SPAC17A5.04c
SPAC17A5.05c

SPAC17A5.06

SPAC17A5.07c

SPAC17A5.08

SPAC17A5.09c

SPAC17A5.10
SPATRNAILE.01

rec12

SPAC17A5.12
SPAC17A5.13

exo2

SPAC17A5.15c

SPAC17A5.16
SPAC17A5.17

SPAC1610.02c
crp79

SPAC1610.04
SPAC1002.01
SPAC1002.02

1700 1720 1740 1760 1780

4

3

2

1

0

-1

-2

-3

-4

SPAC1002.03c
SPAC1002.04c

SPAC1002.05c
SPAC1002.06c

ats1

SPAC1002.08c

dld1
SPAC1002.10c

SPAC1002.11

SPAC1002.12c
psu1

SPAC1002.20
SPAC1002.14

SPAC1002.15c

SPAC1002.16c
SPAC1002.17c

SPAC1002.18

SPAC1002.21

SPAC1002.19
SPAC1399.05c
SPAC1399.04c

fur4
SPAC1399.02

SPAC1399.01c
SPAP11E10.01

SPAPB1A10.01c

SPAPB1A10.02

SPAPB1A10.03

cwp1

SPAPB1A10.05

SPAPB1A10.06c
SPAPB1A10.07c

SPAPB1A10.08
SPAPB1A10.09

SPAPB1A10.10c
SPAPB1A10.11c

SPAPB1A10.12c

SPAPB1A10.13
SPAPB1A10.14

SPAPB1A10.15

sdh2
gar2

1800 1820 1840 1860 1880

4

3

2

1

0

-1

-2

-3

-4

SPAC140.03
SPAC140.04

SPAC140.05
SPAC110.02

cdc42

ssp1

SPAP14E8.02
SPAP14E8.03

SPAP14E8.04

SPAP14E8.05c
orp3
SPAC3H1.02c

SPAC3H1.03

SPAC3H1.04c

SPAC3H1.05

SPAC3H1.06c

aru1

SPAC3H1.08c

SPAC3H1.09c

SPAC3H1.10 SPAC3H1.11

SPAC3H1.12c

SPAC3H1.13
SPAC9G1.01

wis4

rpl30

oxa1
SPAC9G1.05

SPAC9G1.06c

SPAC9G1.07

SPAC9G1.08c

SPAC9G1.09

SPAC9G1.10c
spn4

SPAC9G1.12

SPAC9G1.13c

SPAC767.01c

1900 1920 1940 1960 1980

4

3

2

1

0

-1

-2

-3

-4

chromosome I



SPAC17H9.01
SPAC17H9.02

SPAC17H9.03c
SPAC17H9.04c

SPAC17H9.05

SPAC17H9.06c

SPAC17H9.07
SPAC17H9.08

ras1
SPAC17H9.10c

SPAC17H9.11

SPAC17H9.12c

SPAC17H9.13c
SPAC17H9.14c

SPAC17H9.16

SPAC17H9.17c

SPAC17H9.18c

SPAC17H9.19c

psc3

SPAC607.02c
SPAC607.03c

SPAC607.04
SPAC607.05

SPAC607.06c

SPAC607.07c
SPAC607.08c

SPAC607.09c

SPAC607.10
SPAC732.01

SPAC732.02c
SPAC3C7.01c

SPAC3C7.02c

rhp55

SPAC3C7.04

SPAC3C7.05c
SPAC3C7.06c

SPAC3C7.07c
SPAC3C7.08c

SPAC3C7.09
SPAC3C7.10

cal1

noc1

SPAC3C7.13c
obr1

SPAC3C7.15c
SPAC25A8.01c

2000 2020 2040 2060 2080

4

3

2

1

0

-1

-2

-3

-4

SPAC25A8.01c

SPAC25A8.02

SPAC631.01c

SPAC631.02
SPAC631.03

SPAC20H4.02

tfs1

SPAC20H4.04

SPAC20H4.05c
SPAC20H4.06c

rhp57

SPAC20H4.08
SPAC20H4.09

ufd2

SPAC20H4.11c

SPAC23C11.01

rps23

SPAC23C11.03

SPAC23C11.04c

ppa1

SPAC23C11.06c

SPAC23C11.07

php3
SPAC23C11.09

SPAC23C11.10

cka1

SPAC23C11.12

SPAC23C11.13c

SPAC23C11.14
SPAC23C11.15

plo1

SPAC23C11.17

SPAC23C11.18c
SPAC13F5.01c
SPAC13F5.02c

SPAC13F5.03c
SPAC13F5.04c

SPAC13F5.05

SPAC13F5.06c
SPAC13F5.07c

SPAC1783.01

SPAC1783.02c

SPAC1783.03

SPAC1783.04c

SPAC1783.05

SPAC1783.06c

2100 2120 2140 2160 2180

4

3

2

1

0

-1

-2

-3

-4

pap1
rpl15-2
SPAC1783.09c

SPAC18G6.01c
SPAC18G6.02c

SPATRNAVAL.03

ypt3

shm2
SPAC18G6.05c

SPAC18G6.06

mra1
SPAC18G6.09c

SPAC18G6.10

SPAC18G6.11c

SPAC18G6.12c

SPAC18G6.13

rps7

mal3
SPAC13D6.01

byr3
SPATRNAGLY.02

SPAC13D6.03c
SPAC13D6.04c

alp11
SPAC4G9.02

adk1

SPAC4G9.04c

SPAC4G9.05

SPAC4G9.06c

SPAC4G9.07

SPAC4G9.08c
arg11

arg3

SPAC4G9.11c

SPAC4G9.12

SPAC4G9.13c

SPAC4G9.14

SPAC4G9.15

SPAC4G9.16c

SPAC4G9.17c

SPAC4G9.19

SPAC4G9.20c
erg7

SPAC13G7.02c

SPAC13G7.03

2200 2220 2240 2260 2280

4

3

2

1

0

-1

-2

-3

-4

SPAC13G7.04c

SPAC13G7.05
SPAC13G7.06
SPAC13G7.07

crb3
SPAC13G7.09c

SPAC13G7.10

SPAC13G7.11

SPAC13G7.12c

SPAC6C3.01c
SPAC6C3.02c
SPAC6C3.03c

SPAC6C3.04
SPAC6C3.05

SPAC6C3.06c

SPAC6C3.07
SPAC6C3.08

SPAC6C3.09

SPAC6C3.10c

SPAC17G8.02

SPAC17G8.03c
SPAC17G8.04c

SPAC17G8.05

SPAC17G8.06c

SPAC17G8.07

SPAC17G8.08c

shg1

SPAC17G8.10c

SPAC17G8.11c

SPAC17G8.12

mst2
pck1

SPAC22H10.02

SPAC22H10.03c

SPAC22H10.04

SPAC22H10.05c
SPAC22H10.06c

SPAC22H10.13
scd2

SPAC22H10.08
SPAC22H10.09

sto1

SPAC22H10.11c
SPAC22H10.12c

SPAC15F9.01c

SPAC15F9.02

2300 2320 2340 2360 2380

4

3

2

1

0

-1

-2

-3

-4

SPAC15F9.02

SPAC1B9.01c
sck1

SPAC6B12.01

SPAC6B12.02c
SPAC6B12.03c

SPAC6B12.04c
SPAC6B12.05c

SPAC6B12.06c

SPAC6B12.07c

SPAC6B12.08
SPAC6B12.09

SPAC6B12.10c

SPAC6B12.11
SPATRNATHR.02

SPAC6B12.12

SPAC6B12.13

SPAC6B12.14c

SPAC6B12.15
U24b-sno
SPATRNALYS.03

SPAC6B12.16

tif212

SPAC32A11.01

SPAC32A11.02c
SPAC32A11.03c

SPAC19A8.15
SPAC19A8.14
SPAC19A8.13

SPAC19A8.12

SPAC19A8.11c

SPAC19A8.10

SPAC19A8.09

SPAC19A8.08

SPAC19A8.07c

SPAC19A8.06

SPAC19A8.05c

SPAC19A8.04
SPAC19A8.03

SPAC19A8.02

SPAC23H3.01

SPAC23H3.02c
SPAC23H3.03c

SPAC23H3.04

2400 2420 2440 2460 2480

4

3

2

1

0

-1

-2

-3

-4

chromosome I



SPAC23H3.04

SPAC23H3.05c

SPAC23H3.06

SPAC23H3.07c
SPAC23H3.08c

SPAC23H3.09c

SPATRNACYS.02
SPAC23H3.10

SPAC23H3.11c
SPAC23H3.12c

gpa2

SPAC23H3.14

SPAC23H3.15c

SPAC25H1.02
SPAC25H1.03
SPAC25H1.04

SPAC25H1.05

SPAC25H1.06

SPAC25H1.07

SPAC25H1.08c

mde5

SPAC4A8.02c
ptc4

isp6

myo3
SPAC4A8.06c

SPAC4A8.07c

SPAC4A8.08c
SPSNORNA.012

cwf21

SPAC4A8.10

lsd1 sds22
pts1

prs1
SPATRNAILE.02

cdc3
tif33

SPAC823.02
SPAC823.03

SPAC823.04

SPAC823.05c

SPAC823.06

SPAC823.07

SPAC823.08c
SPAC823.09c
SPAC823.10c

SPAC823.11

2500 2520 2540 2560 2580

4

3

2

1

0

-1

-2

-3

-4

SPAC823.12

SPAC823.13c

SPAC823.14
ppa1

SPAC823.16c

SPAC7D4.14c
SPAC7D4.13c

SPAC7D4.12c
SPAC7D4.11c

SPAC7D4.10

SPAC7D4.09c

SPAC7D4.15c
SPAC7D4.08

SPAC7D4.07c
SPAC7D4.06c

Sp-snR02-sno

SPAC7D4.05
SPAC7D4.04

SPAC7D4.03c
SPAC7D4.02c

itr1

hcs
SPAC4F8.13c

SPAC4F8.12c

SPAC4F8.11

SPAC4F8.10c

SPAC4F8.08

hxk2

SPAC4F8.06

SPAC4F8.05c

SPAC4F8.04
SPAC4F8.03

SPAC4F8.02c

SPAC4F8.01

SPAC644.03c

SPAC644.04

SPAC644.05c

cdr1
SPATRNALYS.04

SPAC644.07
SPAC644.08

SPAC644.09
SPAC644.10

SPAC644.11c

cdc5

SPAC644.13c
rhp51

2600 2620 2640 2660 2680

4

3

2

1

0

-1

-2

-3

-4

rhp51

SPAC644.15
SPAC644.16

SPAC644.17c
SPAC644.18c

SPAPB2B4.01c

SPAPB2B4.02
cig2

SPAPB2B4.04c

SPAPB2B4.05
SPAPB2B4.06
SPAPB2B4.07

SPAC6F6.01

SPAC6F6.02c
SPAC6F6.03c

SPAC6F6.04c

SPAC6F6.05

SPAC6F6.06c
rps13
cdc16

SPAC6F6.09

SPAC6F6.10c

SPAC6F6.11c

SPAC6F6.12

SPAC6F6.13c

ypt5

SPAC6F6.16c

SPAC6F6.18c

SPAC6F6.17

SPAC1805.01c
SPAC1805.02c

SPAC1805.03c

SPAC1805.04
cki3

hem2
SPAC1805.07c

dlc1

SPAC1805.09c

SPAC1805.10

rps26-2
uep1

rpl14

SPAC1805.14

SPAC1805.15c

2700 2720 2740 2760 2780

4

3

2

1

0

-1

-2

-3

-4

SPAC1805.15c
SPAC1805.16c
SPATRNALEU.02

crm1

SPAC1B2.02c
SPAC1B2.03c

SPAC1B2.04
nda4

trk1

SPAC3F10.03
gsa1

SPAC3F10.05c
SPAC3F10.06c
SPAC3F10.07c

SPAC3F10.08c

SPAC3F10.09

map3
SPAC3F10.11c

SPAC3F10.12c

SPATRNATHR.03

SPAC3F10.13

SPAC3F10.15c

SPAC3F10.16c

SPAC3F10.17

rpl41-2

SPAC8F11.02c

swi4

SPAC8F11.04

SPAC8F11.05c

SPAC8F11.06

cdc24
SPAC8F11.08c

SPAC8F11.09c

SPAC8F11.10c
SPACUNK4.17

SPACUNK4.19
SPACUNK4.16c

SPACUNK4.15
SPACUNK4.14

SPACUNK4.13c
SPACUNK4.12c

SPACUNK4.11c

SPACUNK4.10
SPACUNK4.09

SPACUNK4.08

SPAPYUK71.01

2800 2820 2840 2860 2880

4

3

2

1

0

-1

-2

-3

-4

SPAPYUK71.01
rpb7

SPAPYUK71.03c
eft2-1

SPAC513.02

mfm2

SPAC513.04
SPAC513.05

SPAC513.06c

SPAC513.07
SPAC2E1P3.01

SPAC2E1P3.02c
tf2-10

SPAC2E1P3.04

SPAC2E1P3.05c

SPAPB2C8.01
SPAPB2C8.02

SPAPB24D3.02c

SPAPB24D3.03

mag1
SPAPB24D3.05c
SPAPB24D3.06c

SPAPB24D3.07c

SPAPB24D3.08c
SPAPB24D3.09c

SPAPB24D3.10c

SPAPB1A11.01
SPAPB1A11.02

SPAPB1A11.03

SPAPB1A11.04c

sap49
SPAC31G5.02

SPAC31G5.03
SPAC31G5.04

SPAC31G5.05c

SPAC31G5.06

SPAC31G5.07

ups

spk1

2900 2920 2940 2960 2980

4

3

2

1

0

-1

-2

-3

-4

chromosome I



spk1

SPAC31G5.10
pac2

n150

SPAC31G5.21

pad1
SPAC31G5.14

SPAC31G5.15

dpm1
SPAC31G5.17c
SPAC31G5.18c

SPAC31G5.19

SPAC31G5.20c
SPAC1786.04

SPAC1786.02
cut11

SPAC24C9.02c

SPAC24C9.03

SPAC24C9.16c

SPAC24C9.04

SPAC24C9.05c
SPATRNASER.02

SPAC24C9.06c
SPAC24C9.07c

SPAC24C9.08
SPAC24C9.09

SPAC24C9.10c

SPAC24C9.11

SPAC24C9.12c
SPAC24C9.13c

SPAC24C9.14

SPAC24C9.15c

SPAC16A10.01
SPAC16A10.02

SPAC16A10.03c

SPATRNALYS.05
rho4

SPAC16A10.05c

SPAC16A10.06c
myb1

SPAC16A10.08c
SPAC589.02c

SPAC589.03c

3000 3020 3040 3060 3080

4

3

2

1

0

-1

-2

-3

-4

SPAC589.04

SPAC589.05c
SPAC589.06c

SPAC589.07c
SPAC589.08c

SPAC589.09

SPAC589.10c

SPAC589.11

SPAC589.12

SPAC688.02c
SPAC688.03c
SPAC688.04c

SPAC688.06c
SPAC688.07c

SPAC688.08
SPAC688.09

SPAC688.10
SPAC688.11

SPAC688.12c

scn1

SPAC688.14
SPAC688.15
SPAC3G9.15c

sak1

SPAC3G9.13c

SPAC3G9.12

SPATRNAALA.03
SPAC3G9.11c

SPAC3G9.10c
SPATRNATHR.04

SPRG5SC-1
tif211

SPAC3G9.08

hda1

SPAC3G9.06
SPAC3G9.05

SPAC3G9.04
SPAC3G9.03

SPAC3G9.02
SPAC3G9.01

SPAC1486.01

SPAC1486.02c
SPAC1486.03c

SPAC1486.04c

SPAC1486.05

3100 3120 3140 3160 3180

4

3

2

1

0

-1

-2

-3

-4

SPAC1486.05
SPAC1486.06

SPAC1486.07c

SPAC1486.08

SPAC1486.09

thi1

SPAC6G10.02c
SPAC6G10.03c

SPAC6G10.04c
SPAC6G10.05c

SPAC6G10.06
SPAC6G10.07

SPAC6G10.08
SPAC6G10.09

SPAC6G10.10c
SPAC6G10.11c

SPAC6G10.12c
SPAC6G9.01c

SPAC6G9.02c

SPAC6G9.03c

SPAC6G9.04
SPAC6G9.05

SPAC6G9.06c
SPAC6G9.07c

SPAC6G9.08

rpl24

SPAC6G9.10c

SPAC6G9.11
SPAC6G9.12

SPAC6G9.13c

SPAC6G9.14

SPAC6G9.15c
SPAC6G9.16c

SPAC652.01

SPAPB1E7.01c

SPAPB1E7.02c

SPAPB1E7.03

SPAPB1E7.04c

SPAPB1E7.05

SPAPB1E7.06c

3200 3220 3240 3260 3280

4

3

2

1

0

-1

-2

-3

-4

SPAPB1E7.07

SPAPB1E7.08c

SPAPB1E7.09
SPAPB1E7.10

SPAPB1E7.11c

SPAPB1E7.12

SPAC2E1P5.01c

SPAC2E1P5.02c

SPAC2E1P5.03

cwg2

SPAC2E1P5.05
sxa1

SPAC26A3.02

SPAC26A3.03c

SPAC26A3.04
SPAC26A3.05

SPAC26A3.06

rpl11-1

SPAC26A3.08

reserved_name_rga2

SPAC26A3.10
SPAC26A3.11

dhp1
SPAC26A3.13c

SPAC26A3.14c

SPAC26A3.15c

SPAC26A3.16

SPAC26A3.17c

SPAC8E11.10

SPAC8E11.07c

SPAC8E11.06

SPAC8E11.05c

SPAC8E11.04c
dmp1

rad24

SPAC8E11.01c

SPAC959.02

SPAC959.03c

SPAC959.10

SPAC959.04c

snoU17

SPAC959.05c

SPAC959.06c

rps4-3

3300 3320 3340 3360 3380

4

3

2

1

0

-1

-2

-3

-4

rps4-3
rpl21-2

apc5

SPAP32A8.02

SPAP32A8.03c

rpl5

SPAC3H5.11
rpl32-2

SPAC3H5.09c
SPAC3H5.08c

SPAC3H5.07

pol1
rps14-1

SPAC3H5.04

pkl1

SPAC3H5.02

SPATRNAARG.01

tbp1
SPAC3A11.11c

SPAC3A11.10c

SPAC3A11.09

SPAC3A11.08
SPAC3A11.07

SPAC3A11.06

kms1

SPAC3A11.04

SPAC3A11.03

scp3

SPAC3A11.01

SPAC328.02
tps1
SPAC328.04

SPAC328.05
SPAC328.06

SPAC328.07c
SPAC328.08c

SPAC328.09

rps5-2

SPAC16E8.01

3400 3420 3440 3460 3480

4

3

2

1

0

-1

-2

-3

-4

chromosome I



SPAC16E8.01
SPAC16E8.02
SPAC16E8.03

SPAC16E8.04c
SPAC16E8.05c
SPAC16E8.06c

SPAC16E8.07c

SPAC4F10.21
scd1

SPAC16E8.10c
SPAC16E8.11c

SPAC16E8.18
SPAC16E8.12c

SPAC16E8.13

SPAC16E8.14c

tif45
SPAC16E8.16

SPAC16E8.17c

SPAC1B1.01

SPAC1B1.02c
SPAC1B1.03c

SPAC1B1.04c

SPAC17A2.01

SPAC17A2.02c
SPAC17A2.03c

SPAC17A2.04c
SPATRNATRP.01

SPAC17A2.05

SPAC17A2.06c
SPAC17A2.07c
SPAC17A2.08c

csx1

SPAC17A2.10c

SPAC17A2.11
SPAC17A2.12

SPAC17A2.13c

SPAC17G6.01

SPAC17G6.02c

SPATRNALEU.03
SPAC17G6.03

SPAC17G6.04c
SPAC17G6.05c

SPAC17G6.06

3500 3520 3540 3560 3580

4

3

2

1

0

-1

-2

-3

-4

SPAC17G6.07c

SPAC17G6.08
SPAC17G6.09

SPAC17G6.10

SPAC17G6.11c

SPAC17G6.12
slt1

SPAC17G6.14c
SPAC17G6.15c

SPAC17G6.16c

SPAC17G6.17
SPAC17G6.18

SPAC17G6.19c
swi2

SPAC1142.04
SPAC1142.05
SPAC1142.06

SPAC1142.07c

SPAC1142.08

SPAC1142.09

SPAC8C9.03
SPAC8C9.04

SPAC8C9.05

SPAC8C9.06c

SPAC8C9.07
rps5

SPAC8C9.09c
SPAC8C9.10c

SPAC8C9.11

SPAC8C9.12c

SPAC8C9.14

tif225
SPAC8C9.16c

SPAC8C9.17c

SPAC8C9.18
SPAC15A10.02

rad54
SPAC15A10.04c

SPAC15A10.05c

SPAC15A10.06
SPAC15A10.07

SPAC15A10.08

SPAC15A10.09c

SPAC15A10.10

3600 3620 3640 3660 3680

4

3

2

1

0

-1

-2

-3

-4

SPATRNACYS.03
SPATRNAPHE.01

SPAC15A10.11

SPAC15A10.12c
SPATRNAVAL.04

SPAC15A10.13
SPAC15A10.15

SPAC15A10.16

SPAC15E1.02c

SPAC15E1.03
SPAC15E1.04

SPAC15E1.05c

SPAC15E1.06

SPAC15E1.07c

SPAC15E1.08

SPAC15E1.09

SPAC15E1.10

SPAP7G5.02c

SPATRNAARG.02

SPAP7G5.03

lys1

rpl10-2
SPAP7G5.06

SPATRNAPHE.02 SPATRNAALA.04
SPATRNAGLU.03

SPATRNAILE.03

SPATRNAILE.04

SPATRNAGLU.04
SPATRNAALA.05

rad50
SPAC1556.02c

azr1

pcd1

SPAC1556.05c

SPAC1556.06
meu2

pmm1

3700 3720 3740 3760 3780

4

3

2

1

0

-1

-2

-3

-4

pmm1

SPAC1F12.01c
SPAC1F12.02c
SPAC1F12.03c
SPAC1F12.04c

SPAC1F12.05

SPAC1F12.06c

SPAC1F12.07
SPAC1F12.08

SPAC1F12.09

SPAC1F12.10c

SPAC4H3.01

SPAC4H3.02c
SPAC4H3.03c

SPAC4H3.04c

SPAC4H3.05
SPAC4H3.06

SPAC4H3.07c

SPAC4H3.08

SPAC4H3.09

SPAC4H3.10c
SPAC4H3.11c

Sp-snR62-sno
SPAC4H3.12c

SPAC4H3.13

SPAC4H3.14c
SPAC4H3.15c

SPAC1071.02

SPAC1071.03c

SPAC1071.04c

SPAC1071.05

SPAC1071.06

SPAC1071.07c

SPAC1071.08

SPAC1071.09c

pma1

SPAC1071.11

stp1

SPAC926.02
SPAC926.03

swo1
SPAC926.05c

SPAC926.06c

SPAC926.07c

SPAC926.08c

fas1

3800 3820 3840 3860 3880

4

3

2

1

0

-1

-2

-3

-4

fas1
SPAC323.01c

SPAC323.02c

SPAC323.03c

SPAC323.04

SPAC323.05c

SPAC323.06c
SPAC323.07c

SPAC323.08
SPAC2F3.01

SPAC2F3.17c

SPAC2F3.02

SPAC2F3.03c
SPAC2F3.04c

SPAC2F3.05c
SPAC2F3.06c

SPAC2F3.07c

SPAC2F3.08
SPAC2F3.09

SPAC2F3.18c

SPAC2F3.10

SPAC2F3.11

SPAC2F3.12c

SPAC2F3.13c
SPAC2F3.14c

SPAC2F3.15
SPAC2F3.16

SPAC11G7.01

pub1
SPAC11G7.03

SPAC11G7.04

SPAC11G7.05c
SPAC11G7.06c

SPAPB18E9.01

SPAPB18E9.02c

SPAPB18E9.03c
SPAPB18E9.04c

SPAPB18E9.05c
SPAPB15E9.01c

SPAPB15E9.02cTf2-11

SPAC27E2.01
SPAC27E2.02

SPAC27E2.03c

3900 3920 3940 3960 3980

4

3

2

1

0

-1

-2

-3

-4

chromosome I



SPAC27E2.03c
SPAC27E2.11c
SPAC27E2.04c

cdc1

SPAC27E2.06c

SPAC27E2.07
SPAC27E2.08

SPAC27E2.09

rfc3
rpsa-2

prp12
cut20

pms1

SPAC19G12.03
SPAC19G12.04

SPAC19G12.05

hta2
SPAC19G12.07c

SPAC19G12.08

SPATRNALEU.04

SPAC19G12.09

pcy1

SPAC19G12.11
SPAC19G12.12

SPAC19G12.13c

SPAC19G12.14

SPAC19G12.15c
SPAC23A1.01c

SPAC23A1.02c

SPAC23A1.03

SPAC23A1.04c

SPAC23A1.05

SPAC23A1.06c

SPAC23A1.07

SPAC23A1.08c

SPAC23A1.09
SPAC23A1.10

SPAC23A1.11

SPAC23A1.12c
SPAC23A1.14c

SPAC23A1.15c
SPAC23A1.16c

4000 4020 4040 4060 4080

4

3

2

1

0

-1

-2

-3

-4

SPAC23A1.17

SPAC23A1.18c
SPAC23A1.19c

SPAC26H5.02c

SPAC26H5.03
SPAC26H5.04

SPAC26H5.05

SPAC26H5.06

SPAC26H5.07c
SPAC26H5.08c

SPAC26H5.09c

tif51

SPAC26H5.11
SPAC26H5.12

SPAC26H5.13c

Sp-snR69b-sno

SPAC26H5.15
SPAC25B8.02

SPAC25B8.03

SPAC25B8.04c

SPAC25B8.05

SPAC25B8.06c
SPAC25B8.07c

SPAC25B8.08
SPAC25B8.09

SPAC25B8.10
SPAC25B8.11

SPAC25B8.12c
isp7

mal2

SPAC25B8.15c

SPAC25B8.16
SPAC25B8.17
SPAC25B8.18

SPAC25B8.19c

SPAC683.03

SPAC683.02c

SPAC694.02
SPAC694.03

4100 4120 4140 4160 4180

4

3

2

1

0

-1

-2

-3

-4

SPAC694.03

SPAC694.04c
SPAC694.05c

SPAC694.06c
SPAC694.07c

SPAC1F7.02c

SPAC1F7.03
SPAC1F7.04

cdc22

SPAC1F7.06

SPAC1F7.07c

SPAC1F7.08
Sp-snR54b-sno

SPAC1F7.09c

SPAC1F7.10

SPAC1F7.11c

SPAC1F7.12

rpl18
pcr1

SPAC21E11.04

SPAC21E11.05c

SPAC21E11.06
SPAC21E11.07

lcb2

SPAC2C4.03c

SPATRNASER.03
SPATRNAMET.03

SPAC2C4.04c

SPAC2C4.05

SPAC2C4.06c

SPAC2C4.07c

SPAC2C4.08
SPAC2C4.09

SPAC2C4.10c
SPAC2C4.11c

SPAC2C4.12c

SPAC2C4.13

SPAC2C4.14c

SPAC2C4.15c
SPAC2C4.16c

SPAC2C4.17c

SPAC25G10.01

SPAC25G10.02

SPAC25G10.03

rec10
his1

SPAC25G10.06

4200 4220 4240 4260 4280

4

3

2

1

0

-1

-2

-3

-4

SPAC25G10.06

cut7

SPAC25G10.08

SPAC27F1.01c
cdc8

SPAC27F1.03c
SPAC27F1.04c

SPAC27F1.05c
SPAC27F1.10

SPAC27F1.06c

SPAC27F1.07
SPAC27F1.08

SPAC27F1.09c

SPAC23D3.01

SPAC23D3.02

SPAC23D3.03c
SPAC23D3.04c

SPAC23D3.05c

SPAC23D3.06c

SPAC23D3.07
SPAC23D3.08

SPAC23D3.09
SPAC23D3.10c

SPAC23D3.11
SPAC23D3.12

SPAC23D3.13c
SPAC23D3.14c

mok11
SPAC1527.02

SPAC1527.03

SPAC30.01c
SPAC30.02c

SPAC30.03c

SPAC30.04c

SPAC30.05
SPAC30.06

SPAC30.07c

4300 4320 4340 4360 4380

4

3

2

1

0

-1

-2

-3

-4

SPAC30.07c

SPAC30.08

SPAC30.09c
SPAC30.10c

SPAC30.11
tdf1

SPAC30.13

SPAC30.14c

rho2

srp2
SPAC16.03c

SPAC16.04

SPAC16.05c

SPAC9E9.01

SPAC9E9.17c

SPAC9E9.03
SPAC9E9.04
SPAC9E9.05

SPAC9E9.06c
ypt2

rad26

SPAC9E9.09c cbh

plr

abc1 wos2

SPAC9E9.14
SPAC9E9.15

SPAC17C9.16c
SPAC17C9.15c

SPAC17C9.14

cut8

SPAC17C9.12

SPAC17C9.11c

SPAC17C9.10

SPAC17C9.09c

SPAC17C9.08
SPAC17C9.07

SPAC17C9.06

SPAC17C9.05c

SPAC17C9.03

SPAC17C9.02c
nuc2

SPAC1851.02

ckb1

SPAC1851.04c

4400 4420 4440 4460 4480

4

3

2

1

0

-1

-2

-3

-4

chromosome I



SPAC1851.04c
SPAC27D7.02c

mei2

SPAC27D7.04

SPAC27D7.05c

SPAC27D7.06

smd1

SPAC27D7.08c
SPAC27D7.09c

SPAC27D7.10c
SPAC27D7.11c

SPATRNAASP.01

but1
ssm4

tpr1

SPAC637.03
SPAC637.04

vma2

SPAC637.06
SPAC637.07

SPAC637.08
SPAC637.09

SPAC637.10c

SPAC637.11

SPAC637.12c
SPAC637.13c

SPAC637.14

SPAC637.15c
SPAC12B10.02c

SPAC12B10.03
SPAC12B10.04

SPAC12B10.05

SPAC12B10.06c

SPAC12B10.07

SPAC12B10.08c

SPAC12B10.09
SPAC12B10.10

SPAC12B10.11

SPAC12B10.12c

SPAC12B10.13

SPAC12B10.14c
SPAC12B10.15c

SPAC12B10.16c

4500 4520 4540 4560 4580

4

3

2

1

0

-1

-2

-3

-4

SPAC12B10.18
SPAC1093.02

SPAC1093.03

SPAC1093.04c

SPAC1093.05

dhc1

SPAC30C2.02
SPAC30C2.03
SPAC30C2.04
SPAC30C2.05

SPAC30C2.06c

SPAC30C2.07

SPAC30C2.08
SPAC1635.01

SPAC144.01

SPAC144.02
ade2

spe1

SPAC144.05
SPAC144.06

SPAC144.07c

SPAC144.08

SPAC144.09c
SPAC144.10c

rps11-2
SPAC144.12

srw1

SPAC144.14

SPAC144.15c

SPAC144.16

SPAC144.17c

SPAC144.18
sup45 aro1

SPAC1834.03c

SPAC1834.04
SPAC1834.05

SPAC1834.06c

4600 4620 4640 4660 4680

4

3

2

1

0

-1

-2

-3

-4

krp1
SPAC1834.08

SPATRNATHR.05

SPAC1834.09

SPAC1834.10c
SPAC1834.11c

pex7
sna41

SPAC17D4.03c

SPAC17D4.04

SPAC458.02c

SPAC458.03

SPAC458.04c

vps34
SPAC458.06

SPAC458.07

sin1
SPAPYUG7.03c

rpb9

SPAPYUG7.05
SPAPYUG7.06

SPAC1782.01

SPAC1782.02c

SPAC1782.03
SPAC1782.04

SPAC1782.05

SPAC1782.06c

qcr8

SPAC1782.08c

SPAC1782.09c
nhp2

SPAC1782.11

SPAC1782.12c

SPAC11H11.01

SPAC11H11.02c

SPAC11H11.03c

mam2

SPAC11H11.05c

SPAC22F8.01

SPAC22F8.02c

SPAC22F8.03c

SPAC22F8.04
SPAC22F8.05

SPAC22F8.06
SPATRNAALA.06

SPAC22F8.07c

SPAC22F8.08
SPAC22F8.09

SPAC22F8.10c

4700 4720 4740 4760 4780

4

3

2

1

0

-1

-2

-3

-4

SPAC22F8.10c

plc1

SPAC22F8.12c

SPAC20G4.01

fus1
SPAC20G4.03c

hus1

SPAC20G4.05c

cof1
sts1

SPAC4F10.01
SPAC4F10.02

SPAC4F10.03c

SPAC4F10.04

SPAC4F10.05c

SPAC4F10.06

SPAC4F10.07c

SPAC4F10.08

SPAC4F10.09c
SPAC4F10.10c

spn1
SPAC4F10.12

SPAC4F10.13c
btf3

SPAC4F10.15c
SPAC4F10.16c

SPAC4F10.17
SPAC4F10.18

SPAC4F10.19c

SPAC4F10.20

SPAC19B12.01

SPAC19B12.02c

SPAC19B12.03
SPAC19B12.04

SPAC19B12.05c
SPAC19B12.06c

SPAC19B12.07c

SPAC19B12.08
SPAC19B12.09

SPAC19B12.10

SPAC19B12.11c
yip1

4800 4820 4840 4860 4880

4

3

2

1

0

-1

-2

-3

-4

yip1

cox11

rpn5-b

mae1

SPAPB8E5.04c

mfm1

rpl3-b

SPAPB8E5.07c

SPAPB8E5.08
SPAPB8E5.09

SPAPB8E5.10

SPAC1B3.01c
SPAC1B3.02c

wis2
SPAC1B3.04c

SPAC1B3.05

SPAC1B3.06c
SPAC1B3.07c

SPAC1B3.08

SPAC1B3.09c

SPAC1B3.10c

SPAC1B3.20

SPAC1B3.11c
rpb10

SPAC1B3.13
vma3

SPAC1B3.15c
SPAC1B3.16c

SPAC1B3.17

SPAC1B3.18c

SPAC1952.01
SPAC1952.02
SPAC1952.03

SPAC1952.04c

SPAC1952.05

SPAC1952.06c

rad1

SPAC1952.08c
SPAC1952.09c

SPAC1952.10c

SPAC1952.11c

SPAC1952.12c

SPAC1952.13

SPAC1952.14c

SPAC1952.15c

SPAC1952.16

SPAC1952.17c
SPAC890.02c

SPAC890.03

4900 4920 4940 4960 4980

4

3

2

1

0

-1

-2

-3

-4

chromosome I



SPAC890.03

SPAC890.04c

SPAC890.05
SPAC890.06

SPAC890.07c

rpl31
SPAC22E12.01

SPAC22E12.02

SPAC22E12.03c

SPAC22E12.04

SPAC22E12.05c

SPAC22E12.06c

rna1
SPAC22E12.08

krp1
SPAC22E12.10c

SPAC22E12.11c

SPAC22E12.12

SPAC22E12.13c

SPATRNAARG.03

SPAC22E12.14c

SPAC22E12.15

SPAC22E12.16c

SPAC22E12.17c

SPAC22E12.18
SPAC22E12.19

hsf

SPAC2E12.03c

SPAC2E12.05

SPAC1006.01
SPAC1006.02

SPAC1006.03c
SPAC1006.04c

och1

SPAC1006.06
tif1

etd1 win1

rpl30-2

SPAC1250.04c

SPAC1250.03
SPAC1250.02

SPAC1250.01

SPAC29A4.20

5000 5020 5040 5060 5080

4

3

2

1

0

-1

-2

-3

-4

SPAC29A4.20

SPAC29A4.19c

SPAC29A4.18

SPAC29A4.17c

SPAC29A4.16

SPAC29A4.15

SPAC29A4.14c

SPAC29A4.13

SPAC29A4.12c

SPAC29A4.11
SPAC29A4.10

SPAC29A4.09

SPAC29A4.08c

SPAC29A4.07

SPAC29A4.06c

SPAC29A4.05

SPAC29A4.04c

SPAC29A4.03c
tef3

Sp-snR38-sno
SPAC26F1.14c

Sp-snR56-sno

SPAC26F1.13c

SPAC26F1.12c

SPAC26F1.11

pyp1

SPAC26F1.09

SPAC26F1.08c

SPAC26F1.07
gpm1

SPAC26F1.05

SPAC26F1.04c

SPAC26F1.03
SPAC26F1.02

SPAC26F1.01

SPAPJ691.02
SPAPJ691.03

tf2-12 tf2-9

pyp2

SPAC19D5.02c

5100 5120 5140 5160 5180

4

3

2

1

0

-1

-2

-3

-4

cid1 SPAC19D5.04

SPAC19D5.05c
ctf8

SPAC19D5.06c
SPAC19D5.10c

SPAC19D5.07

SPAC19D5.08c

SPAC14C4.02c

SPAC14C4.16
mek1

SPATRNAASP.02

SPAC14C4.04

SPAC14C4.05c

SPAC14C4.06c

SPAC14C4.07
SPAC14C4.08

agn1

SPAC14C4.10c

SPAC14C4.11

SPAC14C4.12c

rad17 atp1

SPAC14C4.15c
SPAPJ760.02c

SPAPJ760.03c

SPAC2H10.01

SPAC2H10.02c
SPAC11E3.01c

SPAC11E3.02c

pcs1

SPAC11E3.04c

SPAC11E3.05
map1

vma4

cor1

pyp3

SPAC11E3.10

SPAC11E3.11c

SPAC11E3.12

5200 5220 5240 5260 5280

4

3

2

1

0

-1

-2

-3

-4

SPAC11E3.12

SPAC11E3.13c

SPAC11E3.14
rpl22

SPAP8A3.02c

SPAP8A3.03

hsp9

SPAP8A3.05
SPAP8A3.06

SPAP8A3.07c

cdc4

paa1

SPAP8A3.10

SPAP8A3.11c
SPAP8A3.12c

SPAP8A3.13c

SPAP8A3.14c
SPAP8A3.15c

SPAC4D7.02c

SPAC4D7.03

SPAC4D7.04c

tif34

SPAC4D7.06c

SPAC4D7.07c
ade4

Sp-snR58-sno

tif223

U24-sno

SPAC4D7.10c

SPAC4D7.11

fet5

SPAC4D7.13
SPAC3G6.01

SPAC3G6.02

SPAC3G6.03c

rnp24

Sp-snR69-sno

SPAC3G6.05

rad2

SPAC3G6.07

SPAC3G6.08

SPAC3G6.09c
SPAC3G6.10c

SPAC3G6.11

SPAC3G6.13c

SPAC29B12.01

5300 5320 5340 5360 5380

4

3

2

1

0

-1

-2

-3

-4

SPAC29B12.01

SPAC29B12.02c

spd1
SPAC29B12.04

SPAC29B12.05c
SPAC29B12.06c

SPAC29B12.07
SPAC29B12.08

SPAC29B12.10c
SPAC29B12.11c

SPATRNASER.04

SPAC29B12.12
SPAC29B12.13

SPAC29B12.14c

SPAC1039.01
SPAC1039.02

SPAC1039.03

SPAC1039.04

SPAC1039.05c

SPAC1039.06

SPAC1039.07c

SPAC1039.08
isp5
SPAC1039.10

SPAC922.02c

SPAC922.03
SPAC922.04

SPAC922.05c

SPAC922.06

SPAC922.07c
SPAC922.08c

SPAC869.10c

SPAC869.09
SPAC869.08

SPAC869.07c
SPAC869.06c

SPAC869.05c

5400 5420 5440 5460 5480

4

3

2

1

0

-1

-2

-3

-4

chromosome I



SPAC869.05c

SPAC869.04

SPAC869.03c
SPAC869.02c

SPAC869.01

SPAC186.01

SPAC186.02c

SPAC186.03

SPAC186.04c
SPAC186.05c

SPAC186.06

SPAC186.07c

SPAC186.08c

SPAC186.09
SPAC750.01

SPAC750.02c
SPAC750.03c

SPAC750.04c
SPAC750.05c

SPAC750.06c
SPAC750.07c

SPAC750.08c

5500 5520 5540 5560 5580

4

3

2

1

0

-1

-2

-3

-4

chromosome I



SPBC1348.01
SPBC1348.02

SPBC1348.03
SPBC1348.04

SPBC1348.05

SPBC1348.06c

SPBC1348.07

SPBC1348.08c

SPAC1348.09

SPAC977.09c

SPAC1348.10c

SPBC1348.11
SPBC1348.12
SPBC1348.13

SPBC1348.14c
SPBPB8B6.01c

SPBPB8B6.02c

SPBPB8B6.03

grt1
SPBPB8B6.05c
SPBPB8B6.06c

eno102

eno102
SPBPB21E7.02c

SPBPB21E7.04c

SPBPB21E7.05
SPBPB21E7.06

aes1
SPBPB21E7.08

SPBPB21E7.09

SPBPB21E7.10

SPBPB10D8.01

SPBPB10D8.02c

SPBPB10D8.03

SPBPB10D8.04c
SPBPB10D8.05c

SPBPB10D8.06c

0 20 40 60 80

4

3

2

1

0

-1

-2

-3

-4

SPBPB10D8.07c

SPBPB10D8.08
SPBC359.01

SPBC359.02

SPBC359.03c
SPBC359.04c

SPBC359.05
SPBC359.06

SPBC1683.01
SPBC1683.02

SPBC1683.03c

SPBC1683.04
SPBC1683.05

SPBC1683.06c

SPBC1683.07
ght4

frp1
SPBC1683.10c

SPBC1683.11c

SPBC1683.12

SPBC1683.13c

SPBC1198.01
SPBC1198.02

SPBC1198.03c
zas1

SPBC1198.04c
zas1

zas1
SPBTRNAGLY.03

SPBC1198.05

SPBC1198.06c

SPBC1198.07c

SPBC1198.08
ubc16

SPBC1198.10c
SPBC1198.11c

SPBC1198.12

SPBC1198.13c
SPBC660.04c

fbp1

100 120 140 160 180

4

3

2

1

0

-1

-2

-3

-4

SPBC660.05
SPBC660.06

SPBC660.07

SPBC660.08

SPBC660.09

SPBC660.10
SPBC660.11

SPBC660.12c
ssb1

mik1
SPBC660.15

SPBC660.16

SPBC660.17c
SPBC31E1.01c

pgak2
SPBC31E1.03

SPBC31E1.04
SPBC31E1.05

SPBC31E1.06

SPBC800.02
clr3

SPBTRNAGLN.01

SPBTRNAGLN.02
SPBTRNAGLN.03

rpl37a-1
tub1

SPBC800.06

SPBC800.07c

SPBC800.08
SPBC800.09

SPBC800.14c
SPBC800.10c

SPBC800.11

SPBC800.12c

SPBC800.13
SPBC1773.01

SPBC1773.02c
SPBTRNAGLY.04

SPBTRNAALA.07

SPBC1773.03c

SPBC1773.04

tms1
SPBC1773.06c

sbp1
SPBC1773.08c

SPBC1773.09c

200 220 240 260 280

4

3

2

1

0

-1

-2

-3

-4

SPBC1773.09c
SPBC1773.10c

SPBC1773.11c

SPBC1773.12
SPBC1773.13

arg7

SPBC1773.15

SPBC1773.16c
SPBC1773.17c
SPBP26C9.01c

car1

SPBTRNAGLY.05

SPBTRNAARG.04
SPBP26C9.03c

SPBC1271.15c

SPBC1271.14
SPBC1271.13

kes1

SPBC1271.11

SPBC1271.10c

SPBC1271.09

SPBTRNAGLN.04
SPBC1271.08c

SPBC1271.07c

SPBC1271.06c
SPBC1271.05c

SPBC1271.04c
SPBC1271.03c

SPBC1271.02

SPBC1271.01c

mph1
mph1

SPBC106.02c

SPBC106.03

ada1

SPBC106.05c

cct4

SPBC106.07c
SPBC106.08c

cut4 pka1

SPBC106.11c

300 320 340 360 380

4

3

2

1

0

-1

-2

-3

-4

SPBC106.11c
SPBC106.12c

SPBC106.13

SPBC106.14c

idi1
SPBC106.16

SPBC106.17c

rpl25a
SPBC106.19

SPBC106.20

cdc13

SPBC582.04c
SPBC582.05c

SPBC582.06c
SPBC582.07c

SPBC582.08
SPBC582.09

SPBC582.10c
nup107

eca39
pho4

SPBC428.04

SPBC428.05c
SPBC428.06c

SPBC428.07

clr4

SPBC428.10
SPBTRNAHIS.01

SPBC428.11

U4
SPBC428.12c
SPBC428.13c

SPBC428.14
SPBC428.15

SPBC428.16c

SPBC428.17c

cdt1

SPBC428.19c
SPBC428.20c

SPBC902.02c

SPBC902.03
SPBC902.04

SPBC902.05c

SPBC902.06

pmp1

rps12-2

SPBC1685.03

400 420 440 460 480

4

3

2

1

0

-1

-2

-3

-4

chromosome II



SPBC1685.03
SPBC1685.16
SPBC1685.04

SPBC1685.05
SPBC1685.06

SPBC1685.07c

SPBC1685.08

SPBC1685.09

SPBC1685.10

SPBC1685.11

SPBC1685.12c

SPBC1685.13

SPBC1685.14c
SPBC1685.15c

SPBC649.02
SPBC649.03

uvi15
SPBC649.05

gtp1

sec61

SPBC354.03
SPBC354.04

SPBC354.05c

SPBC354.06

SPBC354.07c
SPBC354.08c

SPBC354.09c

SPBTRNAGLY.06
SPBC354.10

SPBC354.11c

SPBC354.12
SPBC354.13

SPBC354.14c

SPBC354.15
SPBC1706.01

wtf2
SPBC1706.02c

SPBC1706.03
SPBC839.02

SPBC839.03c

500 520 540 560 580

4

3

2

1

0

-1

-2

-3

-4

SPBC839.03c

rpl8-3

SPBTRNALYS.06
SPBC839.05c

cta3
SPBC839.07

SPBC839.08c
SPBC839.09c

SPBC839.10

SPBC839.11c

SPBC839.12

rpl16-1

SPBC839.14c

ef1-b

SPBC839.16

SPBC839.17c
SPBC839.18c
SPBC115.03

SPBC115.02c
SPBC115.01c

SPBC947.15c
SPBC947.14c

SPBC947.13
SPBC947.12

SPBC947.11c

SPBC947.10
SPBC947.09

SPBTRNAMET.04
SPBC947.08c

SPBC947.07

SPBC947.06c

SPBC947.05c

SPBC947.04

SPBC947.03c

SPBC947.02
SPBC947.01

dps SPBPJ4664.02

600 620 640 660 680

4

3

2

1

0

-1

-2

-3

-4

mfm3
SPBPJ4664.04

SPBPJ4664.05

gpt1 rpn3
ubc4

SPBTRNATRP.02
SPBC119.03

mei3

csh3

SPBC119.06
SPBC119.07

spm1

SPBC119.09c

SPBC119.10

pac1

SPBC119.12

SPBC119.13c

SPBC119.18

SPCTRNASER.05

SPBC119.14
SPBC119.15

SPBC119.16c

SPBC119.17
rpl38-1

SPBC577.03c

SPBC577.04

SPBC577.05c
SPBC577.06c

SPBC577.07

SPBC577.08c

SPBC577.09
SPBC577.10

SPBC577.11

SPBC577.12
SPBC577.13

SPBC577.14c
SPBC577.15c

SPBC530.01
SPBC530.02

SPBC530.03c

SPBC530.04
SPBC530.05

SPBC530.06c

700 720 740 760 780

4

3

2

1

0

-1

-2

-3

-4

SPBC530.06c
SPBC530.07c

SPBC530.08

SPBC530.09c
anc1
SPBC530.11c

SPBTRNAGLU.05

SPBC530.12c

SPBC530.13

dsk1
SPBC530.15c
SPBC661.01

SPBC36.01c
SPBC36.02c

SPBC36.03c

SPBC36.04

SPBC36.05c
SPBC36.06c

SPBC36.07

SPBC36.08c

SPBC36.09
SPBC36.10

SPBC36.11

SPBC36.12c
ubpd

SPBC713.03

SPBC713.04c

SPBC713.05
SPBC713.06

SPBC713.07c

SPBC713.08
SPBC713.09
SPBC713.10

SPBC713.11c

SPBC713.12

SPBC216.01c

SPBC216.02

800 820 840 860 880

4

3

2

1

0

-1

-2

-3

-4

SPBC216.02
SPBC216.03

SPBC216.04c

rad3

SPBC216.06c
SPBC216.07c

SPBC646.01c

SPBC646.02
SPBC646.03

pla1

erg9
SPBC646.06c

SPBC646.07c
SPBC646.08c

SPBC646.09c
SPBC646.10c

SPBC646.11

gap1

sds23

orc5
SPBC646.15c

SPBC646.16

SPBC855.01c

SPBP35G2.02

SPBP35G2.03c
SPBP35G2.04c

cki2
SPBP35G2.06c

ilv1

SPBP35G2.08c

SPBP35G2.09
SPBP35G2.10

SPBP35G2.11c

SPBP35G2.12

SPBP35G2.13c

SPBP35G2.14
SPBC146.01

900 920 940 960 980

4

3

2

1

0

-1

-2

-3

-4

chromosome II



SPBC146.01
SPBC146.02

cut3

SPBC146.04

SPBC146.05c
SPBC146.06c

prp2

SPBC146.08c
SPBC146.09c

SPBC146.10

SPBC146.11c

SPBC146.12

SPBC146.13c
SPBC146.14c

SPBC337.02c

SPBC337.03
SPBC337.04

cct8
SPBC337.06c

SPBC337.07c

ubi4

SPBC337.09

SPBC337.10c

SPBC337.11
SPBC337.12

SPBC337.13c

SPBC337.14

SPBC337.15c

cho1

SPBC1734.01c

cdc27

SPBC1734.03
SPBC1734.04
SPBC1734.04a

SPBC1734.05c

SPBC1734.06

SPBC1734.07c

SPBC1734.08
SPBC1734.09

SPBC1734.10c

SPBC1734.11

SPBC1734.12c

SPBC1734.13

suc1

brd1

SPBC1734.16c

SPBC1709.01

SPBC1709.02c

1000 1020 1040 1060 1080

4

3

2

1

0

-1

-2

-3

-4

SPBC1709.02c

SPBC1709.03

SPBC1709.04c

sks2
SPBC1709.06

SPBC1709.07

SPBC1709.20

SPBC1709.08
SPBC1709.09

SPBC1709.10c
SPBC1709.11c

SPBC1709.12

SPBC1709.13c

SPBC1709.14

SPBC1709.15c
SPBC1709.16c

SPBC1709.17
SPBC1709.18

SPBC1709.19c

SPBC409.02c

SPBC409.03

SPBC409.04c

SPBC409.05
SPBC409.06

wis1

SPBC409.08

SPBC409.09c

SPBC409.10
SPBC409.11

SPBTRNAARG.05
SPBC409.12c

SPBC409.13

SPBC409.14c

SPBC409.15

SPBC409.16c

SPBC409.17c

SPBC409.18

SPBC409.19c

SPBC409.20c

SPBC409.21

SPBC409.22c

SPBC409.22ca

SPBC1306.02
SPBC4.01

SPBC4.02c
SPBC4.03c

cdc19

mlo2
SPBC4.06

mts2

1100 1120 1140 1160 1180

4

3

2

1

0

-1

-2

-3

-4

SPBC725.01
SPBC725.02

SPBC725.03

SPBC725.04

SPBC725.05c
SPBC725.06c

SPBC725.07
SPBC725.08

SPBC725.09c

SPBC725.10

php2

SPBC725.12

SPBC725.13c

SPBC725.14
SPBC725.15

res1

SPBC725.17c
SPBC651.01c

SPBC651.02

SPBC651.03c

SPBC651.04

SPBC651.05c

SPBC651.06

SPBC651.07

SPBC651.08c
SPBC651.09c

SPBC651.10

SPBC651.11c
SPBC651.12c

cwl1

SPBC3D6.01
SPBC3D6.02

SPBC3D6.03c

rps25-1

rps2501

SPBC3D6.04c

SPBC3D6.05

SPBC3D6.06c

SPBC3D6.07

SPBC3D6.08c

SPBC3D6.09
SPBC3D6.10

SPBC3D6.11c

SPBC3D6.12

SPBC3D6.13c
SPBC3D6.14c

1200 1220 1240 1260 1280

4

3

2

1

0

-1

-2

-3

-4

SPBC3D6.14c
SPBC30B4.01c

SPBC30B4.02c
SPBC30B4.03c

snoU14

SPBC30B4.04c

SPBC30B4.05

SPBC30B4.06c
SPBC30B4.07c

SPBC30B4.08

SPBC30B4.09c

SPBC30B4.10

SPBC27B12.03c

SPBC27B12.04c

SPBC27B12.05
SPBC27B12.06

SPBC27B12.07

SPBC27B12.08

SPBC27B12.09c
SPBC27B12.10c

SPBC27B12.11c

SPBC27B12.14

SPBC27B12.12c

SPBC27B12.13
SPBC8D2.22

SPBC8D2.01

SPBC8D2.02c
hhf2

SPBC8D2.04

SPBC8D2.05c

SPBC8D2.06

SPBC8D2.07c
SPBC8D2.09c

SPBC8D2.10c

SPBC8D2.11

SPBC8D2.12c

SPBC8D2.13

SPBC8D2.14c

SPBC8D2.15

SPBC8D2.16c

SPBC8D2.17

SPBC8D2.18c

SPBC8D2.19

SPBC8D2.20c

1300 1320 1340 1360 1380

4

3

2

1

0

-1

-2

-3

-4

SPBC8D2.21c
pi044

SPBTRNALEU.05

SPBC17A3.02

pi043

SPBC17A3.04c
SPBC17A3.05c

SPBC17A3.06
SPBC17A3.07

SPBC17A3.08

SPBC17A3.09c

SPBC17A3.10

SPBC691.01

SPBC691.02c
apl3

SPBC691.04

SPBC691.05c
SPBP22H7.02c

SPBP22H7.03
SPBP22H7.04

SPBP22H7.05c

SPBP22H7.06
prp5

rps10-2

SPBP22H7.09c
SPBP22H7.10c

SPBC32H8.02c

bem46

SPBC32H8.04c

SPBC32H8.05
SPBC32H8.06

SPBC32H8.07

SPBC32H8.08c

SPBC32H8.09
SPBC32H8.10

mei4

act1 mok12

SPBC11B10.01

his3

SPBC11B10.03

SPBC11B10.04c
SPBC11B10.05c

pi005

SPBC11B10.07c

SPBC11B10.08

1400 1420 1440 1460 1480

4

3

2

1

0

-1

-2

-3

-4

chromosome II



cdc2
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SPBTRNAILE.07

SPBTRNATYR.03
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SPBTRNAGLY.08

SPBTRNALYS.08
SPBTRNAILE.08

SPBTRNAALA.11
SPBTRNAVAL.08
SPBTRNAGLU.07
SPBTRNAARG.07

SPBC21B10.13c
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SPBC21B10.11

rps4-2

SPBC21B10.09
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SPBC21B10.05c

nrf1
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SPBC2F12.05c
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byr2
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mlo3
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SPBC11G11.04
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SPBC11G11.06c

SPBC11G11.07
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tif35
SPBTRNATRP.03

sce3

meu11
SPBC18H10.05
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SPBC9B6.06
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SPBC28E12.01c

SPBC28E12.02
SPBC28E12.03

SPBC28E12.04

SPBC28E12.05

SPBC28E12.06c
SPBC3H7.16

hhp1
SPBC3H7.14

SPBC3H7.13

SPBC3H7.12

SPBC3H7.11
SPBC3H7.10

SPBC3H7.09

SPBC3H7.08c
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SPBP23A10.02

SPBP23A10.03c
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