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Extended Data Figure 2

initial Hiflasm assembly

curated assembly at contig end

at contig end

208kb

105kb

V.
~

\‘

wm&m&w\

\\\\

4

.,ﬂmu:sebxehQSX\\

R \\\\“\\
‘.\\\\\\\\\ VLA PAAA

I \\“\“““mﬁ\\\\“““\
\\.4\\\ 7,

s \\\\\\\\\\\ \\\\\
\.\\\\\\\\\\\\\
AR A A A

2077220772277,
LIRSS AL

208kb

\\
N
N
R \'.
N

7

speal JN-LNO JaUio ypum paysijod
peas 1N-LNO

208kb



Extended Data Figure 3
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Extended Data Figure 4
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Extended Data Figure 5
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Extended Data Figure 6
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Extended Data Figure 7
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Extended Data Figure 8
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Extended Data Figure 9
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Extended Data Figure 10
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Extended Data Figure 11
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Extended Data Figure 12
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Extended Data Figure 13
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Extended Data Figure 14
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Extended Data Figure 15
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Extended Data Figure 16
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. . eratorn1 chr; eratorn
Il Small insertion IR teraforn] chr20 1 mm L HA'rR teratorn chri7 1
-rR teratorn1 chr8 1 -rR teratorn1 chr3 1
—;I;ttggt'%?m %hrr17021 7'er-rR teratorn1 chr17 2
: . - -
= Large |nsert|on -rR teratorn1 chr17 2 98 u%?%tt:'gt%rrm ?:?1%213 -
teratorn1 chr14 1 Hd-rR teratorn1 chr2 3
| teratornd chr9 2wl Hd-R teratorn1 chr12 1 ==
L d:rig teratorn, chr22 1 Hd-rR teratorn1 chr10_1
Bl Small dupllcatlon Hd-rR teratorn chr2 1 10 Hg.ﬁ; %2?2}3;“1 ‘éh%% -
Hd-rR teratorn1 chr17 3 _mm [ HA-rR teratorn1 chr21 1 =3
1R teratorni chr5 1 “mm A HATR toratornd ons 4 | wm
- . n TR teratom chrd 1 R (eratom ahvd 1
Partial F-rR teratorn{ ohr2a 1 mm Hg feratornt chrd 2
Hd-rR teratorn1 chr{2 3 mm d-1R teratornt chr20 1 mm
Hd-IR teratorn1 chr12'4 SjHg-R teratornf ched9 1 g
Hd-rR teratorn1 chr21 2 -I's teratornd chr
n Long I’epeat Hd-rR teratorn1 chr3 1 s Hd-rR teratorn? chr17'3 mm
Hd-rR teratorn1 chrd 2 mm Hd-rR teratornt chr4 2~ =m
Hd-rR teratorn1 chr9 1 mm Hd-rR teratorn1 chr22 1
Hd-rR teratorn1 chr21 1 =1 L Hd-rR teratorn1 chr16 2 mm
Hd-rR teratorn1 chr5 3 mm '— Hd-rR teratorn1 chr4 1
99|Hd-rR teratorn1 chr16 2 mm Hd-rR teratorn1 chr2 1
— Hd-rR teratorn1 chr121 == Hd-rR teratorn1 chr12 4
Hd-rR teratorn1 chr1 1 Hd-rR teratorn1 chr23 1 ==
Hd-rR teratorn1 chr19 1 o7t HA-rR teratorn1 chr21 2
Hd-rR teratorn1 chr24 mm Hd-rR teratorn1 chr9 3-1
HSOK teratorn1 chr153 mm 98! Hd-rR teratorn1 chr9 3-2
HSOK teratorn1 chr7. 1 mm sof o4 HN| teratorn1 chr20 1 mm
HSOK teratorn1 chr§ 2 mm 9ot HN| teratorn1 chr1 4
HSOK teratorn1 chr24 1 mm HNI teratorn1 chr151 ==
HSOK teratorn1 chr8 5 mm F3 HNI teratorn1 chr2 2 mm
— Hd-rR teratorn1 chr194 == HNI teratorn1 chrd 4-1
r HSOK teratorn1 chr14 1 == HNI teratorn1 chrd 4-2
I HSOK teratorn1 chr15 6 HNI teratorn1 chr16 2 mm
HSOK teratorn1 chr24 4 mm PN taratormt G2 4 wm
HSOK teratorn1 chr21 3 mm teratorn1 chr
HSOK teratorn? ptg001311 1 mm Hd-rR teratorn1 chr19 4 ==
HSOK teratorn] chr12 2 mm HINI teratornt chrl ¥ 1
HSOK teratorn1 chr17 3 HNI teratornt chr3 1
HSOK teratorn1 chr21. 1 mm HNI teratornt chr17 2
9] HSOK teratorn1 chr8 3 HNI teratorn1 chr12 2
gt HSOK teratorn1 chr3 2 mm HNI teratornt chr7 1
HSOK teratorn1 chrg 4 HNI teratorn1 chr3 2
L HSOK teratorn1 chri15 HNI teratorn1 chr16 4
HSOK teratorn1 chr10 4 mm HNI teratorn1 chr14 1
HSOK teratorn1 chr4 1 mm HNI teratorn1 chr16 3 ==
HSOK teratorn1 chr1Q 1 mm HNI teratorn1 chr16 1
s |t HSOK teratorn1 chr1 - HN| teratorn1 chr4 5
HSOK teratorn1 ptgQ i HNI teratorn1 chr4 2
HSOK teratorn1 chr17 1 mm HNI teratorn1 chr1 Y.
HSOK teratorn1 chr192 mm HNI teratorn1 chr12
bl HSOK teratorn1 chr10 - HNI teratorn1 chr1 3
ol HSOK teratorn1 chr23 10 HNI teratorn1 chr12
FHSOK teratorn1 chr2: HNI teratorn1 chrg 2 mm
HSOK teratorn1 chr8 6 Hd-rR teratorn1 chr7 1 ==
FHSOK teratornt chr1 1 mm Hd-rR teratorn1 chr2 2
HSOK teratorn chr17 2 mm L O curvinotus teratorn1
HSOK teratorn1 chr24 3 mm o) inotus teratorn2
O curvinotus teratorn1 MDHUS er? or? 2 chr9 2
O curvinotus teratorn2 HA-rR teratormn? ohri9 2 “mm
-rR teratorn2 chr12 2 mm '_m—rRtterattomzchr31 -
7T 1HJ-IR teratorn2 chr8 2 mm HaTR era ornzc I
Hd-rR teratorn2 chr3 1 . R teratorn2 chri9 3 _mm
Hd-rR teratornd chr192 == of jHd-rR teratornZ chrg 2 mm
Hd-rR teratorn? chr19 5 mm 10f Hd-rR teratorn2 chr122 mm
9 HNI teratorn2 chr9 3~ ‘mm HINI teratornZ chr10 2 ===
HNI teratorn2 chri03 mm HNI teratornZ chr9 1
HN| teratorn2 chr13 1 HNI teratorn2 chr1 1 ==
HNI teratorn2 chr9 1 HNI teratorn2 chr17 1 mm
HNI teratorn2 chri0 1 mm HNI teratorn2 chr2 1 mm
HNI teratorn2 chr24 2 mm HNI teratorn2 chr8 1
HNI teratorn2 chr22 1 mm HNI teratorn2 chr9 3 ==
HNI teratorn2 chr6 1 HNI teratorn2 chr6 1
HNI teratorn2 chr1 1 = HNI teratorn2 chr24 2 wm
HNI teratorn2 chr2 4 HNI teratorn2 chr1 2 mm
_— HNI teratorn2 chr12 == HNI teratorn2 chr2 4
0.02 HNI teratorn2 chr17 1 mm HNI teratorn2 chr10 3 ==
. HNI teratorn2 chr10.2 &= 0.02 HNI teratorn2 chr22 1 mm
}'——I{l\'\llll 1erattom22 C'E‘l'g 11 L= HNI teratorn2 chr10 1 mm
teratorn2 chr: ] HNI teratorn2 chr13 1 ==
piggyBac-like transposase N eratornt chrt Y2 ORF56 He.1R foratom civo 2
SYHNI teratorn1 chr2 3 mm d-rR teratorn1 chr212 &=
2 | teratorn1 chr4 1 mm d-rR teratorn1 chr22 1
teratorn1 chr8 2 mm d-rR teratorn1 chr5 1 ==
13 Hd-rR teratorn1 chr18 1 mm -R teratorn1 chr23 1 ==
r
99— Hd-rR teratorn1 chr5 2 wm -rR teratorn1 chr9 3
LT Hd-rR teratorn1 chro 1 == -rR teratorn1 chr4 1
97- Hd-rR teratorn1 chr9 3 rR teratorn1 chr2 1
HNI teratorn1 chr12 5 -rR teratorn1 chr12 4
ENI toratord ahr12s N S
HNI teratorn chr12 3 == Hd-rR teﬁ‘atcﬁﬁ%ﬁﬂ%g
HNI teratorn1 chr17 2 Hd-rR teratorn1 chr2 3
s HNI teratorn1 chr4 2 mm Hd-rR teratorn1 chr20 1 ==
HNI teratorn1 chr2 2 mm Hd-rR teratorn1 chr10 1
HNI teratorn1 chr3 1 Hd-rR teratorn1 chr3 1
I HNI teratorn1 chr20 1 mm Hd-rR teratorn? chr8_1
HNI teratorn1 chr12 4 = Hd-rR teratorn1 chr17 3 ==
HNI teratorn1 chr24 1 Hd-rR teratorn1 chr123 mm
HNI teratorn1 chr9 2 mm Hd-rR teratorn1 chr2 4~ mm
HNI teratorn1 chr16 1 Hd-rR teratorn1 chr12 1 ==
HNI teratorn1 chr16 3 == Hd-rR teratorn1 chr211 &3
HNI teratorn1 chr1 4 Hd-rR teratorn1 chr1 1
HNI teratorn1 chr16 4 Hd-rR teratorn1 chr53 mm
HNI teratorn1 chr4 5 Hd-rR teratornq chr4 2 ==
HNI teratorn1 chr3 2 Hd-rR teratorn1 chr19 1
HNI teratorn1 chr1 Y 1 Hd-rR teratorn1 chr9 1 ==
NI teratorn1 chr16 2 == HNI teratorn1 chri18 1
HNI teratorn1 chr15 1 =m HNI teratorn1 chr2 2 ==
HNI teratorn1 chr7 1 HNI teratorn1 chr151 ==
HNI teratorn1 chr14 1 HNI teratorn1 chr16 1
HNI teratorn1 chr7 2 HNI teratorn1 chr4 2 ==
HNI teratorn1 chr4 3 |- HNI teratorn1 chrg 2~ ==
HNI teratorn1 chr1 3 mm HNI teratorn1 chr24 1
Hd-IR teratorn1 chr19 4 xm LHNI teratorn1 chr17 2
Hd-rR teratorn1 chr1 1 teratorn1 chr4 4
HNI teratorn1 chr18 1 | teratorn1 chr14 1
Hd-rR teratorn1 chr10 1 | teratorn1 chr12 5 ==
Hd-rR teratorn1 chr19 1 teratorn1 chr12 2
Hd-rR teratorn1 chr2 4 == I teratorn1 chr7 2
HNI teratorn1 chr12 1 | teratorn1 chr4 3
Hd-rR teratorn1 chr21 1 =3 | teratorn1 chr12 1
Hd-rR teratorn1 chr4 2 == HNI teratorn1 chr3 1
Hd-rR teratorn1 chr5 3_mm | teratorn1 chr124 ==
Hd-rR teratorn1 chr16 2 == | teratorn1 chr16 3 ==
Hd-rR teratorn1 chr20 1 mm | teratorn1 chr4 5
Hd-rR teratorn1 chr7 2 | teratorn1 chr1 Y 1
Hd-rR teratorn1 chr8 1 teratorn1 chr1 4
Hd-rR teratorn1 chr2 3 | teratorn1 chr20 1 ==
Hd-rR teratorn1 chr17 2 | teratorn] chr123 mm
Hd-rR teratorn1 chr12 1 == | teratorn1 chr3 2
Hd-rR teratorn1 chr3 1 teratorn] chr1 3 mm
Hd-rR teratorn1 chr9 1 == teratorn1 chr7 1
— Hd-R teratorn1 chr12 4 teratorn1 chr1 Y3 mm
Hd-rR teratorn1 chr17 1 == | teratorn1 chr16 2 ==
Hd-rR teratorn1 chr9 2 Hd-rR teratorn1 chr16 2 ==
Hd-rR teratorn1 chr16 1 mm Hd-rR teratorn1 chr7 2
Hd-rR teratorn1 chr22 1 HSOK teratorn1 chr8 2-1 mm
Hd-IR teratorn1 chr4 1 HSOK teratorn1 chr8 5-1 mm
Hd-rR teratorn1 chr17 3 == SOK teratorn1 chr15 3-1 mm
Hd-rR teratorn1 chr21 2 d-rR teratorn1 chri94 ==
Hd-rR teratorn1 chr23 1 == HSOK teratorn1 chr192 mm
Hd-rR teratorn1 chr2 2 92 HSOK teratorn1 chr24 4 mm
Hd-rR teratorn1 chr12 3 == HSOK teratorn1 chr21 3 mm
Hd-rR teratorn1 chr2 1 HSOK teratorn1 chr24 2
Hd-rR teratorn1 chr7 1 == HSOK teratorn1 chr17 3
— HNI teratorn1 chr4 4 HSOK teratorn1 chr8 3
75 HSOK teratorn1 chr8 HSOK teratorn1 chr21 1
HSOK teratorn1 chr24 3 == HSOK teratorn1 chr15 6
7,|HSOK teratorn1 chri53 mm HSOK teratorn1 ptg00131/ 1 mm
HSOK teratorn1 chr7 1~ mm HSOK teratorn1 chr32 mm
HSOK teratorn1 chr17 1 mm 100 HSOK teratorn1 chr4 1 mm
HSOK teratorn] chr32_ mm HSOK teratorn1 chr8 4 mm
HSOK teratorn1 chri7 2 mm HSOK teratorn1 chri0 4 mm
HSOK teratorn1 chr8 3 HSOK teratorn1 chr24 3 mm
HSOK teratorn1 chr10 4 mm HSOK teratorn1 chr12 2 mm
HSOK teratorn1 chrl 1 mm HSOK teratorn1 chr1 1_mm
HSOK teratorn1 chr8 6 HSOK teratorn1 chr23 2
HSOK teratorn1 chr155 mm 4 HSOK teratorn1 chr10 1 mm
[ HSOK teratorn1 chr17 3 LHSOK teratorn1chriy 1 mm
HSOK teratorn1 chr15 6 HSOK teratorn1 chr17 2 _mm
|- HSOK teratorn1 chr1 Y 1_mm HSOK teratorn1 ptg00092/ 1 mm
s4HSOK teratorn] chr12 2 mm HSOK teratorn1 chr8 6
HSOK teratorn] chr8 4 mm HSOK teratorn1 chr7 1-1 mm
HSOK teratorn1 chr24 1 mm HSOK teratorn1 chr24 1-1 mm
HSOK teratorn1 ptg001311 1 mm HSOK teratorn1 chri55 mm
HSOK teratorn1 chr19 2 mm HSOK teratorn1 chr17 1 mm
HSOK teratorn1 chr8 5_ mm HSOK teratorn1 chr10 2 m=m
HSOK teratorn1 chr23 2 O curvinotus teratorn1
F HSOK teratorn1 chr4 1 mm 100r HSOK teratorn1 chr15 3-2 mm
HSOK teratorn1 chr21 1 mm THSOK teratorn1 chr§ 2-2  mm
F HSOK teratorn1 chr24 2 -2
HSOK teratorn] chr24 4 mm
HSOK teratorn1 ptg000921 1 ==
HSOK teratorn1 chr10 1 mm
HSOK teratorn1 chri02 mm
HSOK teratorn1 chr213 mm
O curvinotus teratorn1
O curvinotus teratorn2
K teratorn2 chr9 2
Hd-rR teratorn2 chr193 ==
Hd-rR teratorn2 chr3 1_ mm O curvinotus teratorn2
Hd-rR teratorn2 chr192 == -rR teratorn2 chr19 3 ==
-rR teratorn2 chr12 2 mm Hd-rR teratorn2 chr192 ==
-rR teratorn2 chr§ 2 mm 109 d-rR teratorn2 chrg 2_ mm
A_hllltté?'g}ﬁ%ngcchhrg? 1 == d-rF\’t teratorgz ﬁhr’IZ 2-
HNI teratorn2 chr24 2 mm terae e e
HNI teratorn2 chr10 2 == tera
HNI teratorn2 chro 3 mm tera
HNI teratorn2 chri0 1 mm tera
NI teratorn2 chr2 4 | tera
m eral orn% qu721 - | tera
eratorn2 cnr L]
NI teratorn2 chr10 3 mm Nltt%rraatorn ohr
NI teratorn2 chr9 1 tera
Nl teratorn2 chr2 1 == tera
NI teratorn2 chrg 1 mm tera
0.02 HNI teratorn2 chr1 1 == tera
HNI teratorn2 chr22 1 mm | teratorn2 chr
002 HN %era%orn% cnr
HNI teratorn2 chr
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Extended Data Figure 18

HNI chr11 1
Tol2 (4678 bp) HSOK chr17 2
O curvinotus CM043708.1 1
HNI chr15 2
Hd-rR chr7 1
O curvinotus CM043707 1
Hd-rR chr20 1
HSOK chr10 1
Hd-rR chr1 3
HSOK chr11 2
HNI chr2 1
HNI chr20 1
Hd-rR chr1 1
HSOK chr1 Y 1
Hd-rR chr14 1
HSOK chr14 1
HNI chr10 3
HNI chr5 1
HNI chr9 2
HNI chr10 1
HS
HN
HS

OK chr1 1
| chr8 1
OK chr3 1
Hd-rR chr5 1
————HNI chr17 1

Hd-rR chr1 2

HNI chr8 2

Hd-rR chr23 1

HNI chr9 1

Hd-rR chr13 2

O curvinotus CM043720.1 1
HSOK chr14 3

HSOK chr24 1

Hd-rR chr13 1

HNI chr3 1

HSOK chr24 2

HSOK chr11 3

HSOK chr17 1

Hd-rR chr10 1

HSOK chr14 2

— O curvinotus CM043726.1 1
HNI chr6 1

HSOK chr11 1

HNI chr15 1

O curvinotus JALJSC010000088.1 1
Hd-rR chr1 4

HSOK chr7 1

Hd-rR chr22 1

Hd-rR chr8 1

HSOK chr16 1

O curvinotus CM043714.1 1

O curvinotus CM043722.1 1
— (O curvinotus CM043728.1 1
HNI chr10 2

O curvinotus CM043720.1 3

HSOK chr15 1

HSOK chr1Y 2

O curvinotus CM043726.1 2

O curvinotus CM043708.1 2

O curvinotus CM043720.1 2

99

0.001



Extended Data Figure 19

a telomericrepeat ~ ONT read1 80Kb
chr18, 3’-end !‘\i |

o=

o= om
N \\ AN N
= . \ S \E\
= mom
repeats with \\\\\

variable lengths N\
N\

N peal INO

chr20, 5’-end

assembly ONT read 1 ONT read 2 ONT read 3

1

c ONT read 1 ~ ONTread 2
Chl’23, 3"end 3 ‘ ’ ERET

ONT read 1 ONT read 2 . ONT read 3 »

X




Extended Data Figure 20

a
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chr16:8,500,000-10,500,000

|

A
A

N

E==—————aaa

chr23:27,000,000-28,752,734

chr23:27,000,000-28,752,734

5S rDNA array with
408-bp units between
rDNA copies

5S rDNA array with
997-bp units between
rDNA copies

45S rDNA array



Extended Data Figure 21

a b
N \
\\;\ N BAB92012.1 MSKEKQCRPGPRVPKCSRCRNHSLKTPLKGHKRFCRWKDCHCLKCKLIVDRQRVMAAQVA
— 20k ¢ . HNI O01BRAK MSKEKQCRPGPRVPKCSRCRNHSLKTPLKGHKRFCRWKDCHCLKCKLIVDRQRVMAAQVA
(' N \\ N Hd-rR 02BR MSKEKQCRPGPRVPKCSRCRNHGLKTPLKGHKRFCRWKDCQCFKCEQIMVRQRVMAAQVA
i ! N ’ \ HSOK 02BRA MSKEKQCRPGPRVPKCSRCRNHGLKTPLKGHKRFCRWKDCQCFKCEQIVVRQRVMAAQVA
g 40k * ~ - hokkkkkkkhkhhhkhhkkkkhkhhkh Fkkkhhhhhkhkhkkkrhkkohkekkhe *o *hhkhkkkkkrk
- . \\\
z BAB92012.1 LRRQQAQEEELGICSPEASSGPEVVVKNEAGADCLFSVEGRSGTPAPPPNPNPLSVAGSY
T 60k ‘ . HNI O1BRAK LRRQQAQEEELGICSPEASSGPEVVVKNEAGADCLFSVEGRSGTPAPPPNPNPLSVAGSY
— N N Hd-rR_02BR DRRQQAQEEELGICSPEASSGPEVVVKNEAGADCLFSVEGRSGTLAIPPSPNPLSAAGSY
\ve ™ ™ HSOK 02BRA DRRQQAQEEELGICSPEASSGPEVVVKNEAGADCLFSVEGRSGTLAIPPSPNPLSAAGSY
o 80k - hokkkkkhkkkhhhhkhkkhkkxhkhhhhhkkkxxhhhhhhkkkrhhh * *%k *kkkk *k**
(2]
I N BAB92012.1 SASSSSPSAAARVYSEEASDQPLETSYYNEYQPSRYSSYYGNLYNYQQYQQOMPPSDGRLS
~ N
o 100k h HNI O1BRAK SASSSSPSAAARVYSEEASDQPLETSYYNFYQPSRYSSYYGNLYNYQQYQQOMPPSDGRLS
8 N Hd-rR _02BR SASSSSPSAAARVYGEEASDCLLETSYYNFYQPSRYSSYYGNLHNYQQYQQOMPPSDGRLS
c AN N AN N HSOK 02BRA SASSSSPSAAARVYGEEASDRLLETSYYNEFYQPSRYSSYYGNLYNYQQYQQOMPPSDGRLS
(D 120k . o, khkkhkkkhkkkhkhkkhkhkkhkkkk K(xkhkx*k kAhkhkkhkhkhkhkhkAkhk Ak hkkhkhkhkhkhkkhhkkhkoehkhkhkhkkhkhkkhkhkkhkhkkhkhkkhx*k
(o8
8 BAB92012.1 GHSMPSQYRMHSFYPGTAYLPQGLGSPVPPYFSLEDNDGAAASFFPSSLTSTHDSTLTYR
= 140k N HNI O1BRAK GHSMPSQYRMHSFYPGTAYLPQGLGSPVPPYFSLEDNDGAAASFFPSSLTSTHDSTLTYR
E \ \\\ Hd-rR _02BR GHSMPSQYRMHSFYPGTTYLPQGLGSPVPPYFSLEDNDDAAASFFPSSLTSTHDSTLTYR
Q ) ‘\\ N N N HSOK 02BRA GHSMPSQYRMHSFYPGTTYLPQGLGSPVPPYFSLEDNDDAAASFFPSSLTSTHDSTLTYR
160k . N - hokkhkkkkkhkhhhhhkkkohkhhhhhhkkkkhkhhhhhhkkkkx *hhhkkkkkxkhhhhkkkkkxx
N \ ) N .
N BAB92012.1 SISSLVNDGVKAEFESGGQPP------ SSRPTP
180k HNI O1BRAK SISSLVNDGVKAEFESGGQPP--—---- SSRPTP
Hd-rR 02BR SISSLVNDGVKAEFESGGQPPVFPADSMSSETK
Dmy HSOK 02BRA SISSLVNDGVKAEFESGGQPPVEFPADSMSSETK
0 50k 100k 150k - R R I dh I b b 2 S Ib b b b b db  Ib b b 4 * *
Dmy sequences (Hd-rR / HNI / HSOK)
C ., chriY_3 chr1_Y_2 chri_Y
chrlY
100 \ / ONT UL coverage / o ONT UL coverage
—— global mean
80 —— min
60 max
— median
40
ZOWWWMW”WMWWVW
- 0
80 HiFi mean coverage (female) 50 HiFi mean coverage (female)
60
40k A DA St Gt A A bl b N O AR AR A TR A wvu“ MRt Mk b i ig
20 RN LAY Wk W Wi ”H‘l I WYy ]w" w | i \ Tl k! | L pot .
0 . ol . ol il wle
80 HiFi mean coverage (male) 80 HiFi mean coverage (male)
60
40 - "
23 ‘Ww‘v'““wuu\,*«Mm’MJN“WMWM MWuAWVWNMM,uwv\ﬂ.w\JMW‘nM\m \J”».-WW\JM‘\\ “-U\w'W"‘A}MVW”M‘NM\F NI /‘WMW”MA Mgt v‘MVh“W
sequer‘\ce gap . sequence gap
. -
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Extended Data Figure 22
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Extended Data Figure 23
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