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A. chrV L 25,817-2,487_39,967 hairpin

CGTCTCGAGGTTACAAGTCGGAGT:CCCTCTTTCAC:GACGTTGAAGCTTCACAAACACACCACAGACGTGGGTCA

                         chrV 39958-: 
CGTCTCGAGGTTACAAGTCGGAGT:CCCTCTT-CAC:
|||||||||||||||||||||||| ||||||| |||

 ||||||||||| |||||||||||||||||||||||||||||||||||||||
:CCCTCTTTCAC:GACGTTGAAGCTTCACAAACACACCACAGACGTGGGTCA
:chrV 33402- in inserted CAN1
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B. chrV L 25,817-1,749_25,817-1,737 hairpin

                 chrV 32664+ in inserted CAN1:
CCTCCCTTCGTTTTTATCCTTAGATATTATA:CCTGGACCCCAGG:
||||||||||||||||||||||||||||||| |||||   |||||
CCTCCCTTCGTTTTTATCCTTAGATATTATA:CCTGGGGTCCAGG:TATAATATCTAAGGATAAAAACGAAGGGAGG
                                ||||||||||||| |||||||||||||||||||||||||||||||
                               :CCTGGGGTCCAGG:TATAATATCTAAGGATAAAAACGAAGGGAGG
                               :chrV 32664- in inserted CAN1

   GGTCCATATTATAGATTCCTATTTTTGCTTCCCTCCAAGAATCCAACCCAAAGGAGA-5'

CCAGG-3’
|||||3 nt loop

5 bp stem
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Figure 2 - Source Data 1. Predicted ssDNA hairpin structures for selected observed foldback inversions. 

The structures of the key predicted ssDNA hairpin intermediates observed (panels A to BK are sorted by the chromosomal 
position of the predicted hairpin). The chrV coordinates for each predicted hairpin correspond to the coordinates reported 
for the foldback inversion-containing GCRs.
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C. chrV L 25,817-1,731_25,817_-1,720 hairpin
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AAACCCAACCTAAGAACCTCCCTTCGTTTT:TATCCTTAGATA:AAAACGAAGGGAGGTTCTTAGGTTGGGTTT
                               ||||    |||| ||||||||||||||||||||||||||||||
                              :TATCTAAGGATA:AAAACGAAGGGAGGTTCTTAGGTTGGGTTT
                              :chrV 32646- in inserted CAN1

               chrV 32646+ in inserted CAN1:
AAACCCAACCTAAGAACCTCCCTTCGTTTT:TATCCTTAGATA:
|||||||||||||||||||||||||||||| ||||||||||||

ttatacc
tggaccc

caggca-
3’

GATA
||||
CTATTTTTGCTTCCCTCCAAGAATCCAACCCAAAGGAGAAACTAATTGCGACGGAAGTG...

chrV 25817-1731
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D. chrV L 25,817-1,529_25,817-1,505 hairpin

          chrV 32444+ in inserted CAN1:
AGATTGTGTTAG:TTTAGGGTCATTGTATGGAACTAAA:
|||||||||||| |||||||||||||||||||||||||
AGATTGTGTTAG:TTTAGGGTCATTGTATGGAACTAAA:CTAACACAATCTACTTCCTACGTT
             |||||               ||||| ||||||||||||||||||||||||
            :TTTAGTTCCATACAATGACCCTAAA:CTAACACAATCTACTTCCTACGTT
            :chrV 32444- in inserted CAN1
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E. chrV L 25,817-1,303_25,817-1,289 hairpin
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              chrV 32218+ in inserted CAN1:
GTAACGAAAACTGCAATGTATGGAAC:ACCACCTTTGGTGGT:
|||||||||||||||||||||||||| |||||||||||||||
GTAACGAAAACTGCAATGTATGGAAC:ACCACCTTTGGTGGT:GTTCCATACATTGCAGTTTTCGTTACTGCTGCATTTGGC
                           ||||||   |||||| |||||||||||||||||||||||||||||||||||||||
                          :ACCACCAAAGGTGGT:GTTCCATACATTGCAGTTTTCGTTACTGCTGCATTTGGC
                          :chrV 33218- in inserted CAN1

CCACCACAAGGTATGTAACGTCAAAAGCAATGACGACGTAAACCG-5'

cctt
gaca
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ggag
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T3 nt loop
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F. chrV L 25,817-592_25,817-570 hairpin

      chrV 31507+ in CAN1:
C:TTGAAGGTCTGAAGGAGTTTCAA:
| |||||||||||||||||||||||
C:TTGAAGGTCTGAAGGAGTTTCAA:GTATATATATATATATATATATATGTATATGTGTACATTTTCACG
  |||||             ||||| |||||||||||||||||||||||||||||||||||||||||||||
 :TTGAAACTCCTTCAGACCTTCAA:GTATATATATATATATATATATATGTATATGTGTACATTTTCACG
 :chrV 31507- in inserted CAN1
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G. chrV L 25,817-568_25,817-546 hairpin
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              chrV 31483+ in inserted CAN1:
GAAAATGTACACATATACATATATA:TATATATATATATATA:
||||||||||||||||||||||||| ||||||||||||||||
GAAAAAACGAGAAAATGTACACATA:TACATATATATATATA:TATATGTATATGTGTACATTTTCACGCTAATA
                          |||||||||||||||| ||||||||||||||||||||||||||||||||
                         :TATATATATATATATA:TATATGTATATGTGTACATTTTCACGCTAATA
                         :chrV 31483- in inserted CAN1

ATATATATACATATACACATGTAAAAGTGCGATTATGATTACATATTAATCTTCTATT..
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H. chrV L 25,817-43_25,817-20 hairpin

GGTCGTGTGACCGCCGGCACGATCGTAAGTGACCACCATCAAA...

CCAGCA
||||||

chrV 25817-43
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5'-cgatcaaaaaTGCTGGTAAGGGCGAATTCCAGCACACTGGCGGCCGTGCTAGCATTCACTGGTGGTAGTTTTACGCTCCAAAATCTCT-3'
   ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||   
3'-gctagtttttACGACCATTCCCGCTTAAGGTCGTGTGACCGCCGGCACGATCGTAAGTGACCACCATCAAAATGCGAGGTTTTAGAGA-5'

chrV 25817
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CAN1 insertion

CACCAGTGAATGCTAGCACGGCCGCCAGTG:TGCTGGAATTCGCCCTTACCAGCA:
|||||||||||||||||||||||||||||| ||||||            ||||||
CACCAGTGAATGCTAGCACGGCCGCCAGTG:TGCTGGTAAGGGCGAATTCCAGCA:CACTGGCGGCCGTGCTAGCATTCACTGGTGGTA
                               |||||||||||||||||||||||| |||||||||||||||||||||||||||||||||
                              :TGCTGGTAAGGGCGAATTCCAGCA:CACTGGCGGCCGTGCTAGCATTCACTGGTGGTA
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I. chrV L 25,817-30_25,820 hairpin
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J. chrV L 25,817-25_25,817-14 hairpin

CACGATCGTAAGTGACCACCATCAAAATGCGAGGTTTTAG-5'

GTGCTGGAATTC
|||||:| ||||
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10 bp stem
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GACCGCCGGCACGATCGTAAGTGACCACCATCAAAATGCGAGGTTTTAG-5'

CTGG
||||
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5'-cgatcaaaaatgctggtaagggcgaattCCAGCACACTGGCGGCCGTGCTAGCATTCACTGGTGGTAGTTTTACGCTCCAAAATCTCT-3'
   ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||   
3'-gctagtttttacgaccattcccgcttaaGGTCGTGTGACCGCCGGCACGATCGTAAGTGACCACCATCAAAATGCGAGGTTTTAGAGA-5'

chrV 25817
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CAN1 insertion

CGTAAAACTACCACCAGTGAATGCTAGCACGGCCG:CCAGTGTGCTGG:
||||||||||||||||||||||||||||||||||| ||||||||||||
CGTAAAACTACCACCAGTGAATGCTAGCACGGCCG:CCAGTGTGCTGG:CGGCCGTGCTAGCATTCACTGGTGGTAGTTTTACGCTCCAAAATC
                                    ||||    |||| |||||||||||||||||||||||||||||||||||||||||||||
                                   :CCAGCACACTGG:CGGCCGTGCTAGCATTCACTGGTGGTAGTTTTACGCTCCAAAATC 

                               :GAATTCCAGCACACTGGCGGCCGTGCTAGCATTC:ACTGGTGGTAGTTTTACGCTCCAAAATC
                                |||||||||||||||||||||||||||||||||| ||||||||||||||||||||||||||||
AGAGATTTTGGAGCGTAAAACTACCACCAGT:GAATTCCAGCACACTGGCGGCCGTGCTAGCATTC:ACTGGTGGTAGTTTTACGCTCCAAAATC
||||||||||||||||||||||||||||||| |||| | |||||          ||||| | ||||
AGAGATTTTGGAGCGTAAAACTACCACCAGT:GAATGCTAGCACGGCCGCCAGTGTGCTGGAATTC:

5'-cgatcaaaaatgctggtaagggcGAATTCCAGCACACTGGCGGCCGTGCTAGCATTCACTGGTGGTAGTTTTACGCTCCAAAATCTCT-3'
   ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||   
3'-gctagtttttacgaccattcccgCTTAAGGTCGTGTGACCGCCGGCACGATCGTAAGTGACCACCATCAAAATGCGAGGTTTTAGAGA-5'
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K. chrV L 25,965_26,002 hairpin
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                                 chrV 25965-:
ATAAA:GCCAAAATCAGGTATACTGAAAGGATGAAAATTTTGGC:
||||| ||||||||||||||||||||||||||||||||||||||
ATAAA:GCCAAAATCAGGTATACTGAAAGGATGAAAATTTTGGC:TTTATCCTTTCAATGTGCCTGATTTTGGCTTTCTCGTA
      ||||||||                      |||||||| ||||||||||||||||||||||||||||||||||||||
     :GCCAAAATTTTCATCCTTTCAGTATACCTGATTTTGGC:TTTATCCTTTCAATGTGCCTGATTTTGGCTTTCTCGTA
     :chrV 25965+

TAAAACCGAAATAGGAAAGTTACACGGACTAAAACC-5'

ATTTTGGC
||||||||
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                                   chrV 26457-:
ATGCAATGTACCGCCTGATCATCAGCTGATCGCTTCAGT:GCGATC:
||||||||||||||||||||||||||||||||||||||| ||||||
ATGCAATGTACCGCCTGATCATCAGCTGATCGCTTCAGT:GCGATC:AGCTGATGATCAGGCGGTACATTGCATACTCTGC
                                        |||||| ||||||||||||||||||||||||||||||||||
                                       :GCGATC:AGCTGATGATCAGGCGGTACATTGCATACTCTGC
                                       :chrV 26469+

gatt
ggat

atgc
taga

gtag
-3’

GCGATC
||||||
CGCTAGTCGACTACTAGTCCGCCATGTAACGTATGAGACG...

6 nt loop
6 bp stem
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M. chrV L 26,466_26,538 hairpin
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                                chrV 26466-: 
CAGAGTATGCAATGTACCGCCTGATCATCAGC:TGATCGCTTC:
|||||||||||||||||||||||||||||||| ||||||||||
CAGAGTATGCAATGTACCGCCTGATCATCAGC:TGATCGCTTC:GTATATTTCCCAATCCGGTTATTAAATCGTT
                                 ||| | || | |||||||||||||||||||||||||||||||
                                :TGACCGCATC:GTATATTTCCCAATCCGGTTATTAAATCGTT
                                :chrV 26529+

ACTGGCGTAGCATATAAAGGGTTA-5'

TGATCGCTTC-3’
||| ||| ||   

chrV 26466

chrV 26538

52 nt loop
8 bp stem
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N. chrV L 26,572_28,017 hairpin
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  ||||||||| |||||||||||||||||||||||||||||||||
 :TTGCGGCTG:TAGGCCAGATCTTCTTTGCCAGATTATCAGATA
 :chrV 28009+

TCTTGTCGCAACACTCTCCAGTATACTGTTCGCGAAGGT:TTGCGGCTG:TAGGCCAGATCTTCTTTGCCAGATTATCAGATA

                                      chrV 26572-:
TCTTGTCGCAACACTCTCCAGTATACTGTTCGCGAAGGT:TTCCGCCTG:
||||||||||||||||||||||||||||||||||||||| || || |||

AACGCCGACATCCGGTCTAGAAGAAACGGTCTAATAGTCTAT-5'

TTCCGCCTG-3’
|| || |||   

chrV 26572
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1427 nt loop
7 bp stem

2 mispairs stem .
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O. chrV L 27,074_27,102 hairpin
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AGTACACTGCAGGCGTACCGAGCTCA:TCGGCACGCCTG:CAGTGTACTGGGTTACAGACCATTA

                            chrV 27074-:
AGTACACTGCAGGCGTACCGAGCTCA:TCGGCACGGCTG:
|||||||||||||||||||||||||| |||||||| |||

 |||||||||||| |||||||||||||||||||||||||
:TCGGTACGCCTG:CAGTGTACTGGGTTACAGACCATTA
:chrV 27091+

AGCCATGCGGACGTCACATGACCCAATGTCTGGTAATGTTAGTGGCGCGTGTCA-5'
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atg
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tt-
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P. chrV L 27,348_27,361 hairpin
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ACTGCAAGTCATTCTGTGCCT:GCGCCGTACGGCGC:AGGCACAGAATGACTTGCAGCTTAA
 |||||||||||||| |||||||||||||||||||||||||
:GCGCCGTACGGCGC:AGGCACAGAATGACTTGCAGCTTAA
:chrV 27348+

                     chrV 27348-:
GCTGCAAGTCATTCTGTGCCT:GCGCCGTACGGCGC:
||||||||||||||||||||| ||||||||||||||

CCGCGTCCGTGTCTTACTGAACGTCGAATTAGGTCCACGTAAAAT-5'

ttg
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tta
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A4 nt loop
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Q. chrV L 27,569_27,583 hairpin
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                                   chrV 27,569-:
AAAGCACTACGATGTTCTAGCCTCATCGGTG:ATGGACGGTGTCCAT:
||||||||||||||||||||||||||||||| ||||||   ||||||
AAAGCACTACGATGTTCTAGCCTCATCGGTG:ATGGACACCGTCCAT:CACCGATGAGGCTAGAACATCGTAGT
                                ||||||||||||||| ||||||||||||||||||||||||||
                               :ATGGACACCGTCCAT:CACCGATGAGGCTAGAACATCGTAGT
                               :chrV 27,569+

CAGGTAGTGGCTACTCCGATCTTGTAGCATCACGAAACATT...
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tagt
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-3’
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3 nt loop
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                                 chrV 28829-:
AACGATAACAGAAACAAATGAATACAAGGAGGTAATT:CTTGTA:
||||||||||||||||||||||||||||||||||||| ||||||
AACGATAACAGAAACAAATGAATACAAGGAGGTAATT:CTTGTA:TTCATTTGTTTCTGTTATCGTTGGTACAA
                                      |||||| |||||||||||||||||||||||||||||
                                     :CTTGTA:TTCATTTGTTTCTGTTATCGTTGGTACAA
                                     :chrV 28844+

gcgg
actt

ttat
ggat
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g-3’

AGGAACATAAGTAAACAAAGACAATAGCAACCATGTTAGGAGCCCAAG-5'

TTCTTGTA
|:||||||

5 nt loop
7 bp stem

1 mispair stem

A

G

A
T
G
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S. chrV L 29,068_29,103 hairpin
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TCTTGCATGAGTTTTAGCGGATGCTTGG:ATGG:CGGTAGTAACCTCATTAT
                             |||| ||||||||||||||||||
                            :ATGG:CGGTAGTAACCTCATTAT
                            :chrV 29100+

                     chrV 29068-:
TCTTGCATGAGTTTTAGCGGATGCTTGG:ATGG:
|||||||||||||||||||||||||||| ||||

aag
ctt

gag
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ta-
3’

GCGGATGCTTGGATGG
:|  ||||  |:||||
TGAGTACGTTCTTACCGCCATCATTGGAGTAAT...
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T4 nt loop

10 bp stem
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T. chrV L 29,418_29,435 hairpin

ob
se

rv
ed

ju
nc

tio
n

se
qu

en
ce

pr
ed

ic
te

d
ha

irp
in

in
te

rm
ed

ia
te

CGTTACTAGTAAACCTTTCATTTTTGTGGAAACTTTAACTCCTTTT...-5'

GCAAT
|||||

TCT
TG

GAA agaa
tctg

ttag
ttta

t-3’

8 nt loop
5 bp stem

chrV 29418

chrV 29435

                                   chrV 29418-:
AAAGGTGTTTTTACTTTCCAAATGATC:ATTGC-CTTCAAGAGCAAT:
||||||||||||||||||||||||||| ||||| ||| ||| |||||
AAAGGTGTTTTTACTTTCCAAATGATC:ATTGCTCTTGAAG-GCAAT:GATCATTTGGAAAGTAAAAACAC
                            ||||||||||||| ||||| |||||||||||||||||||||||
                           :ATTGCTCTTGAAG-GCAAT:GATCATTTGGAAAGTAAAAACAC
                           :chrV 29418+
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U. chrV L 29,503_29,539 hairpin
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TTTCTAATTATAATAGAGTGGGTTTATTAAAGTATGTA...-5'

attt
attt

ttca
aaaa
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-3’

AAAGA
|||||

27 nt loop
5 bp stem

chrV 29503

chrV 29539

                            chrV 29535-:
ATGTATGAAATTATTTGGGTGAGATAATATTAA:TCTTT:
||||||||||||||||||||||||||||||||| |||||
ATGTATGAAATTATTTGGGTGAGATAATATTAA:TCTTT:ACGCACTTTACAAGCAGTAAAGATAGGAAAGA
                                  ||||| ||||||||||||||||||||||||||||||||
                                 :TCTTT:ACGCACTTTACAAGCAGTAAAGATAGGAAAGA
                                 :chrV 29503+
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V. chrV L 29,513_29,529 hairpin
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                       chrV 29513-:
TATTAATCTTTCCTATCTTTACTGCTT:GTAAAG:
||||||||||||||||||||||||||| ||||||
TATTAATCTTTCCTATCTTTACTGCTT:GTAAAG:ATAGGAAAGATTAATATTATCT
                            |||||| ||||||||||||||||||||||
                           :GTAAAG:ATAGGAAAGATTAATATTATCT
                           :chrV 29524+

CATTTCTATCCTTTCTAATTATAATAGAGTGGGTTTATTAAA...

tgcgt
aaaga

att-3
’

GTAAAG
||||||

5 nt loop
6 bp stem

chrV 29513

chrV 29529

T

TT
C
G
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W. chrV L 30,830_30,856 hairpin
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CAAGAGAACATACCAGGGTACGGTCGAAA:ATGT:TCGACCGTACCCTGGTATGTTCTCTTGC

                       chrV 30830-:
CAAGAGAACATACCAGGGTACGGTCGAAC:ATGT:
||||||||||||||||||||||||||||  ||||

 |||| ||||||||||||||||||||||||||||
:ATGT:TCGACCGTACCCTGGTATGTTCTCTTGC
:chrV 30832+

TACAAGAGAACGGTCGTTCTCAGTTCAAT...

ATGT
||||

aatg
ggta

aaaa
aggg

aat-
3’

GG
T

||
|

CC
A

A

A

C
C
A

G

GG
GT
A C

chrV 30830

chrV 30856

X. chrV L 30,857_30,872 hairpin
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                               chrV 30857-:
TTAAGACTTATTGTCATTAACTTGA:CTCTTGCTGGCAAGAG:
||||||||||||||||||||||||| ||||||||||||||||
TTAAGACTTATTGTCATTAACTTGA:CTCTTGCTGGCAAGAG:TCAAGTTAATGACAATAAGTCTTAACGTC       
                          |||||||  ||||||| |||||||||||||||||||||||||||||
                         :CTCTTGCCAGCAAGAG:TCAAGTTAATGACAATAAGTCTTAACGTC 
                         :chrV 30857+

GTTCTCAGTTCAATTACTGTTATTCAGAATTGCAGGTTAGTTGAT-5'

aaca
tacc

aggg
tacg

gtcg
-3’

CAAGAG
||||||

4 nt loop
6 bp stem

G

C
T
G

chrV 30857

chrV 30872
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                                    chrV 30,928+:inserted polylinker
5’-...ATAAGTCTTAACGTCCAATCAACTATAAATCCGAGGGCTACG:CTCGAGGTCGACGGTATCGATAAGCTTGATATCGAATTCCTGCA
      |||||||||||||||||||||||||||||||||||||||||| ||||||||||||||||||||||||||||||||||||||||||||
3‘-...TATTCAGAATTGCAGGTTAGTTGATATTTAGGCTCCCGATGC:GAGCTCCAGCTGCCATAGCTATTCGAACTATAGCTTAAGGACGT

           inserted polylinker:inserted hisG
      GCCCGGGGGATCCGGCCAGATCCG:GCTGTTCCAGTCAATCAGGGTATTGAAGCTCATGGTCTTTACTCCAGCACAGGGTTCCGCCT...-3’
      |||||||||||||||||||||||| ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
      CGGGCCCCCTAGGCCGGTCTAGGC:CGACAAGGTCAGTTAGTCCCATAACTTCGAGTACCAGAAATGAGGTCGTGTCCCAAGGCGGA...-5’

st
ar

tin
g

ge
no

m
e
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qu
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ce

Y. chrV L 34,339-1,219_34,339-501 hairpin

                  hisG 1149+:               polylinker:
CTTCAATACCCTGATTGACTGGAACAGCCGGATCTGGCCGGATCC:CCCGGGCT:
||||||||||||||||||||||||||||||||||||||||||||| ||||||||
CTTCAATACCCTGATTGACTGGAACAGCCGGATCTGGCCGGATCC:CCCGGGCT:TCGTCAACCGGTGTTGCCAGCGATAAACGGCA
                                              ||| |||| ||||||||||||||||||||||||||||||||
                                             :CCCAGGCT:TCGTCAACCGGTGTTGCCAGCGATAAACGGCA
                                             :hisG 463-

GGGTCCGAAGCAGTTGGCCACA...-5'

gcagg-3
’

CCCGGGCT
|||:||||

chrV 34339-1219

.
.
.

. ..

.702 nt loop
7 bp stem

1 mispair stem

chrV 34339-501

chrV 34339-1219

Z. chrV L 34,339-1,211_34,339-1,196 hairpin
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ccc
ggg

ctg
cag

gaa
ttc

gat
a-3

’

CTAGGCCGACAAGGTCAGTTAGTCCCATAACTTCGAGTACC-5'

GATCC
|||||6 nt loop

5 bp stem
T

C

G

G

G

C

chrV 34339-1211

chrV 34339-1196

ATGAGCTTCAATACCCTGATTGACTGGAACAGC:CGGATCTGGCCGGATCC:G:GCTGTTCCAGTCAATCAGGGTATTGAAGCT

                        hisG 1149:       polylinker:
ATGAGCTTCAATACCCTGATTGACTGGAACAGC:CGGATCTGGCCGGATCC:
||||||||||||||||||||||||||||||||| |||||||||||||||||

  ||||| | ||||||||||||||||||||||||||||||
 :GATCC:G:GCTGTTCCAGTCAATCAGGGTATTGAAGCT
 :poly   :hisG 1149

                                    chrV 30,928+:inserted polylinker
5’-...ATAAGTCTTAACGTCCAATCAACTATAAATCCGAGGGCTACG:CTCGAGGTCGACGGTATCGATAAGCTTGATATCGAATTCCTGCA
      |||||||||||||||||||||||||||||||||||||||||| ||||||||||||||||||||||||||||||||||||||||||||
3‘-...TATTCAGAATTGCAGGTTAGTTGATATTTAGGCTCCCGATGC:GAGCTCCAGCTGCCATAGCTATTCGAACTATAGCTTAAGGACGT

           inserted polylinker:inserted hisG
      GCCCGGGGGATCCGGCCAGATCCG:GCTGTTCCAGTCAATCAGGGTATTGAAGCTCATGGTCTTTACTCCAGCACAGGGTTCCGCCT...-3’
      |||||||||||||||||||||||| ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
      CGGGCCCCCTAGGCCGGTCTAGGC:CGACAAGGTCAGTTAGTCCCATAACTTCGAGTACCAGAAATGAGGTCGTGTCCCAAGGCGGA...-5’

st
ar

tin
g

ge
no

m
e

se
qu
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ce

chrV 34339-1211
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AA. chrV L 34,339-1,126_34,339-1,028 hairpin
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GCCTGATGGCGCTGCGCTTATCAGGCCTACGTAATGCGTTGATATTTT:GGGTTCTGTAGGCC:
|||||||||||||||||||||||||||||||||||||||||||||||| ||||||||||||||
GCCTGATGGCGCTGCGCTTATCAGGCCTACGTAATGCGTTGATATTTT:GGGTTCTGTAGGCC:TGATAAGCGCAGCGCCATCAGGCG
                                                 |  ||  ||||||| ||||||||||||||||||||||||
                                                :GCATTACGTAGGCC:TGATAAGCGCAGCGCCATCAGGCG

CGTAATGCATCCGGACTATTCGCGTCGCGGTAGTCCGCAGTCTAGTGAGGTAGTAGAAG-5'

GGGTTCTGTAGGCC-3’
| :|| :|||||||   

12 nt loop
10 bp stem

4 mispairs stem

chrV 34339-1126

chrV 34339-1028

G

A
T

TTTT

A

TT G

AB. chrV L 34,339-1,091_34,339-1,066 hairpin
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                                            hisG:
TCTGGTACTGCCGATCGAGAAGATGATGGAGTGATCTG:ACGCCTGAT:
|||||||||||||||||||||||||||||||||||||| |||||||||
TCTGGTACTGCCGATCGAGAAGATGATGGAGTGATCTG:ACGCCTGAT:AAGCGCAGCGCCATCAGGCGTCAGATCACTCCAT
                                       ||||||||| ||||||||||||||||||||||||||||||||||
                                      :ACGCCTGAT:AAGCGCAGCGCCATCAGGCGTCAGATCACTCCAT
                                      :hisG

GCG-GTAGTCCGCAGTCTAGTGAGGTAGTAGAAGAGCTAGCCGTCATGGTCTTAG-5'

CGCTTATCAGGC
  |||  |||||||

3 nt loop
10 bp stem

1 mispair stem
1 unpaired stem

T
G

C

chrV 34339-1091

chrV 34339-1066

ctac
gtaa

tgcg
ttga

tatt
t-3’
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AC. chrV L 34,339-953_34,339-883 hairpin
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                                 hisG 908+:
ACAATTCTGCCGCTGGCAGGCGAGCAACAGCGCGT:GGCGAT:
||||||||||||||||||||||||||||||||||| ||||||
ACAATTCTGCCGCTGGCAGGCGAGCAACAGCGCGT:GGCGAT:AACCTCTTCCAGGCGTTCACTTGGCGCGTG
                                    |||||| ||||||||||||||||||||||||||||||
                                   :GGCGAT:AACCTCTTCCAGGCGTTCACTTGGCGCGTG
                                   :hisG 843-

CCGCTATTGGAGAAGGTCC...-5'

GGCGAT-3’
||||||

chrV 34339-953

chrV 34339-883

.
.
.

. ..

.59 nt loop
6 bp stem

AD. chrV L 34,339-931_34,339-919 hairpin
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                                 hisG:
CAGGCGCCGAAAGGCCGACAATTCTGCCGCT:GGCAG:
||||||||||||||||||||||||||||||| |||||
CAGGCGCCGAAAGGCCGACAATTCTGCCGCT:GGCAG:AATTGTCGGCCTTTCGGCGCCTGGCAGCAGGG
                                ||||| ||||||||||||||||||||||||||||||||
                               :GGCAG:AATTGTCGGCCTTTCGGCGCCTGGCAGCAGGG

CCGTCTTAACAGCCGGAAAGCCGCGGACCGTCGTCCCGCTATTGGAGAA...

gcg
agc

aac
agc

-3’

GGCAG
|||||

T
C
G

3 nt loop
5 bp stem

chrV 34339-931

chrV 34339-919
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AE. chrV L 34,339-871_34,339-814 hairpin
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TGCGGGACTTATGCCCAGTCGTTAAATAGCTAGTCG-5'

tgg
aag

agg
tta

tcg
ccc

tgc
tgc

ca-
3’

ACGCC
|||||48 nt loop

5 bp stem .
.
.

. ..

.

chrV 34339-871

chrV 34339-814

                                         hisG-:
CGCGCGAATCGAAATACATCATGATGCACGCGCCAAGTGA:ACGCC:
|||||||||||||||||||||||||||||||||||||||| |||||
CGCGCGAATCGAAATACATCATGATGCACGCGCCAAGTGA:ACGCC:CTGAATACGGGTCAGCAATTTATCGATCAGCTCTTGCTTGCTCT
                                         ||||| ||||||||||||||||||||||||||||||||||||||||||||
                                        :ACGCC:CTGAATACGGGTCAGCAATTTATCGATCAGCTCTTGCTTGCTCT
                                        :hisG+

AF. chrV L 34,339-640_34,339-630 hairpin
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                                hisG-:
TGTCTGTTAAATGGTTCTGTCGAAGT:CGCGCCGCGCG:
|||||||||||||||||||||||||| ||||| |||||
TGTCTGTTAAATGGTTCTGTCGAAGT:CGCGCGGCGCG:ACTTCGACAGAACCATTTAACAGACACGATTTAAAAGA
                           ||||||||||| ||||||||||||||||||||||||||||||||||||||
                          :CGCGCGGCGCG:ACTTCGACAGAACCATTTAACAGACACGATTTAAAAGA
                          :hisG+

GCGCTGAAGCTGTCTTGGTAAATTGTCTGTGCTAAATTTTCTCTGCGGAAAG-5'

CGCG-3’
||||

3 nt loop
4 bp stem C

C

G

chrV 34339-640

chrV 34339-630
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AG. chrV L 34,339-502_34,339-459 hairpin
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                 hisG 457+:
ATCGCTGGCAACACCGGTTGA:CGAAG:
||||||||||||||||||||| |||||
ATCGCTGGCAACACCGGTTGA:CGAAG:TCAAGACGGCGCAGGGTTAAATAGCGT
                      ||||| |||||||||||||||||||||||||||
                     :CGAAG:TCAAGACGGCGCAGGGTTAAATAGCGT
                     :hisG 418-

GCTTCAGTTCTGCCGCGTCCCAATTTATCGCA...-5'

cctg
ggac

ggcc
cggc

cgcg
-3’

CGAAG
|||||

chrV 34339-502

34 nt loop
5 bp stem

chrV 34339-459

.
.
.

. ..

.

AH. chrV L 34,339-107_34,339-75 hairpin
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TAGAAGGCCCCCGAAAGAGTACGCAAGTACGTGGTGACCTTCTAGACTTAAGAACTTCTGCTTTCCCGGAGCAC...-5‘

ATCTTCCGGGGGCTTT-3’
 |||||||||||||||C3 nt loop

15 bp stem

5’-...CAGATCTTCCAGTGGTGCATGAACGCATGAGAAAGCCCCCGGAAGATGATCTTCCGGGGGCTTTCTCATGCGTTCATGCACCACTGG
3’-...GTCTAGAAGGTCACCACGTACTTGCGTACTCTTTCGGGGGCCTTCTACTAGAAGGCCCCCGAAAGAGTACGCAAGTACGTGGTGACC

   AAGATCTGAATTCTTGAAGACGAAAGGGCCTCGTGATACGCCGGGGGATCC:CTGGGTTAGCTTGAAGCGACTTTCTTTCTCTACT...-3’
   TTCTAGACTTAAGAACTTCTGCTTTCCCGGAGCACTATGCGGCCCCCTAGG:GACCCAATCGAACTTCGCTGAAAGAAAGAGATGA...-5’
                                                      :ChrV 34339+

chrV 34339-107

chrV 34339-75
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AI. chrV L 34,339-91_34,338-46 hairpin
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ttccg
gg-3’

GGAAGATC
||||||||
CCTTCTAGACTTAAGAACTTCTGCTTTCCCGGAGCACTATG...-5'

30 nt loop
8 bp stem

chrV 34339-91

chrV 34339-46

                               hisG insertion:
TCTTCCAGTGGTGCATGAACGCATGAGAAAGCCCCC:GGAAGATC:
|||||||||||||||||||||||||||||||||||| ||||||||
TCTTCCAGTGGTGCATGAACGCATGAGAAAGCCCCC:GGAAGATC:TGAATTCTTGAAGACGAAAGGGCCTCGTGATACG
                                     |||||||| ||||||||||||||||||||||||||||||||||
                                    :GGAAGATC:TGAATTCTTGAAGACGAAAGGGCCTCGTGATACG
                                    :hisG insertion

A
G

TGGTGC
AT

A
A
C
G
C
A
G A

G A AAGCC
C
C
C

AJ. chrV L 34,759_36,909 hairpin
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                         chrV 36899-:
GAATCGGAGAACGCTATATCCCTT:TTGAAGAACAA:
|||||||||||||||||||||||| ||||||||||| 
GAATCGGAGAACGCTATATCCCTT:TTGAAGAACAA:AATCAATTGCTATCCAAATCGGAAAGAGAT
                         ||||||||||| ||||||||||||||||||||||||||||||
                        :TTGAAGAACAA:AATCAATTGCTATCCAAATCGGAAAGAGAT
                        :chrV 34759+

AACAAGAAGTTTTCCCTATATC...-5’

gaact
ttgaa

cattt
tgccc

-3’

TTGTTCTTCAA
|||||||||||

2129 nt loop
11 bp stem

chrV 34759

chrV 36909

.
.
.

. ..

.



AK. chrV L 35,447_37,677 hairpin

                                              chrV 37653-:
CAAATGGCCCTACATGATTACAAAAAAAGA:GAACTTG:ACCTTAATCAAAAGTTTG:
|||||||||||||||||||||||||||||| |||||||  |||||| ||||||| ||
CAAATGGCCCTACATGATTACAAAAAAAGA:GAACTTG:CCCTTAAACAAAAGTCTGGGTTCAGGTGACCAA
                               ||||||| |||||||||||||||||||||||||||||||||
                              :GAACTTG:CCCTTAAACAAAAGTCTGGGTTCAGGTGACCAA
                              :chrV 35447+
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GTTTGAAAACTAATTCCAGTTCAAGAGAAAAAAACATTA-5’

gat
att

tta
gac

act
tct

gg-
3’

CAGACTTTTGTTTAAGGGCAAGTTC
 || | ||||| |||||| |||||||

2,178 nt loop
26 bp stem

4 mispairs stem

chrV 37677

chrV 35447

.
.
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AL. chrV L 35,478_35,494 hairpin
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                                chrV 35478-:
GGATTTTCTTCGTACAGAAAATGATGGTGAGTCTTGG:TCACC:
||||||||||||||||||||||||||||||||||||| |||||
GGATTTTCTTCGTACAGAAAATGATGGTGAGTCTTGG:TCACC:ATCATTTTCTGTACGAAGAAAATCCAAAT
                                      ||||| |||||||||||||||||||||||||||||
                                     :TCACC:ATCATTTTCTGTACGAAGAAAATCCAAAT
                                     :chrV 35490+

AGTGGTAGTAAAAGACATGCTTCTTTTAGGTTTAGTAGATCGTATGGCAG-5'

tga
acc

cag
act

ttt
gtt

ta-
3’

TCACC
|||||

T G
7 nt loop

5 bp stem C

G
T

TG

chrV 35478

chrV 35494
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AM. chrV L 35,577_35,595 hairpin
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                         chrV 35577-:
GAGGAATTTAAGGAGGAGTTTTGAGAAACTCT:ACT:
|||||||||||||||||||||||||||||||| |||
GAGGAATTTAAGGAGGAGTTTTGAGAAACTCT:ACT:CCTCCTTAAATTCCTCTTTTTCATCAATTTA
                                 ||| |||||||||||||||||||||||||||||||
                                :ACT:CCTCCTTAAATTCCTCTTTTTCATCAATTTA
                                :chrV 35593+

ggta
gaac

taaa
agat

gtag
-3’

ACT
|||
TGAGGAGGAATTTAAGGAGAAAAAGTAGTTAAATATTT...

TCTC
|||
GAG

TTT

AA
A

3 nt loop
6 bp stem

4 bases unpaired

chrV 35577

chrV 35595

AN. chrV L 35,581_35,596 hairpin
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                              chrV 35581-:
TGATGAAAAAGAGGAATTTAAGGAG:GAGTTTTGAGAAACTC:
||||||||||||||||||||||||| ||||||||||||||||
TGATGAAAAAGAGGAATTTAAGGAG:GAGTTTTGAGAAACTC:CTCCTTAAATTCCTCTTTTTCATC
                          ||||||    |||||| ||||||||||||||||||||||||
                         :GAGTTTCTCAAAACTC:CTCCTTAAATTCCTCTTTTTCATC
                         :chrV 35581+

TTTGAGGAGGAATTTAAGGAGAAAAAGTAGTTAAATATTTCTGACC-5'

tac
tgg

tag
aac

taa
aag

at-
3’

AAACTC
||||||

T

4 nt loop
6 bp stem G

GA

chrV 35581

chrV 35596
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AO. chrV L 35,664_35,725 hairpin

                         chrV 35664-:
AATCGGTTACGATTGTTGATGACATGAA:TATTTGA:
|||||||||||||||||||||||||||| |||||||
AATCGGTTACGATTGTTGATGACATGAA:TATTTGA:CCTTTATAGGTCACTTTCACAAGGTCAAAC
                             ||||||| ||||||||||||||||||||||||||||||
                            :TATTTGA:CCTTTATAGGTCACTTTCACAAGGTCAAAC
                            :chrV 35719+
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ATAAACTGGAAATATCCAGTGAAAGTGTTCCAGTTTG...-5'

ctcg
agca

ggag
gttt

gtg-
3’

TATTTGA
|||||||

chrV 35664

chrV 35725

48 nt loop
7 bp stem
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AP. chrV L 35,685_35,698 hairpin
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                               chrV 35694-:
CCTATAAAGGTCAAATAGGCATGATCTTGTTGGTAGG:AATCG:
||||||||||||||||||||||||||||||||||||| |||||
CCTATAAAGGTCAAATAGGCATGATCTTGTTGGTAGG:AATCG:TAACCGATTCCTACCAACAAGATCATGCCTATTTGA
                                      ||||| ||||||||||||||||||||||||||||||||||||
                                     :AATCG:TAACCGATTCCTACCAACAAGATCATGCCTATTTGA
                                     :chrV 35685+

GCTAAGGATGGTTGTTCTAGTACGGATAAACTGGAAATATCCAGTGAAAGT-5'

gtt
gat

gac
atg

ata
ttt

g-3
’

CGATT
|||||

T4 nt loop
5 bp stem T

G

A

chrV 35685

chrV 35698
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AQ. chrV L 35,694_35,777 hairpin
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                             chrV 35766-:
GTTATTTTCTTTTAAAATCATATATTT:CGACTCATACCA:
||||||||||||||||||||||||||| ||||||||||||
GTTATTTTCTTTTAAAATCATATATTT:CGACTCATACCA:ACAAGATCATGCCTATTTGACCTTTAT
                            ||| || ||||| |||||||||||||||||||||||||||
                           :CGATTCCTACCA:ACAAGATCATGCCTATTTGACCTTTAT
                           :chrV 35694+

60 nt loop
10 bp stem

2 mispairs stem

gtt
acg

att
gtt

gat
gac

at-
3’

ACCATACTCAGCTTTATATACTAAAATTTTCTTTTATTG-5'

TGGTAGGAATCG
||||| || |||

.
.
.

. ..

.

chrV 35694

chrV 35777

AR. chrV L 35,721_35,754 hairpin
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                         chrV 35721-:
GTTTGACCTTGTGAAAGTGACCTATA:AAGGTCAAA:
|||||||||||||||||||||||||| |||||||||
GTTTGACCTTGTGAAAGTGACCTATA:AAGGTCAAA:CGCTGAAAACATGGTATGAGTCG
                           ||||||||| |||||||||||||||||||||||
                          :AAGGTCAAA:CGCTGAAAACATGGTATGAGTCG
                          :chrV 35746+

AAGGTCAAA-3’
|||||||||
TTCCAGTTTGCGACTTTTGTACCATACTCAGCTTTATATACTAA...-5'

16 nt loop
9 bp stem

chrV 35721

chrV 35754

T

T
A

A A A
G

G

T G

G
A C

C T A



Figure 2 - Source Data 1 (page 23 of 32)

AS. chrV L 35,723_35,738 hairpin
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                             chrV 35723-:
TTCAGCGTTTGACCTTGTGAAAG:TGACCTATAAAGGTCA:
||||||||||||||||||||||| ||||||||||||||||
TTCAGCGTTTGACCTTGTGAAAG:TGACCTATAAAGGTCA:CTTTCACAAGGTCAAACGCTGAAAACATGG
                        ||||||| | |||||| ||||||||||||||||||||||||||||||
                       :TGACCTTTATAGGTCA:CTTTCACAAGGTCAAACGCTGAAAACATGG
                       :chrV 35723+

TCCAGTGAAAGTGTTCCAGTTTGCGACTTTTGTACCATAC-5'

aata
ggca

tgat
cttg

ttgg
-3’

AGGTCA
||||||

A
A
TA

4 nt loop
6 bp stem

chrV 35723

chrV 35738

AT. chrV L 35,837_35,872 hairpin
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                         chrV 35867-:
GTTCACGTGAACCTGCATTTATCATTACA:GGAAAA:
||||||||||||||||||||||||||||| ||||||
GTTCACGTGAACCTGCATTTATCATTACA:GGAAAA:ACGTATCATTTACAGGTGCTACTCTTTTCCTGTA
                              |||||| ||||||||||||||||||||||||||||||||||
                             :GGAAAA:ACGTATCATTTACAGGTGCTACTCTTTTCCTGTA
                             :chrV 35837+

aggcc
aaacg

ttatg
aacct

-3’

TTTTCC
||||||
AAAAGGACATTACTATTTACGTCCAAGTGCACTT...

24 nt loop
6 bp stem

chrV 35837

chrV 35872
A

GT

G

AGC
A

C
C

T
G

A
A
AT

G A TC
G
T



Figure 2 - Source Data 1 (page 24 of 32)

AU. chrV L 35,889_35,902 hairpin
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TTATTATTGGTGTCATTTCTTTT:GGTTCACGTGAACC:AAAAGAAATGACACCAATAATAACAAAAG

                           chrV 35889-:
TTATTATTGGTGTCATTTCTTTT:GGTTCACGTGAACC:
||||||||||||||||||||||| ||||||||||||||

 |||||||||||||| |||||||||||||||||||||||||||||
:GGTTCACGTGAACC:AAAAGAAATGACACCAATAATAACAAAAG
:chrV 35889+

CTTGGTTTTCTTTACTGTGGTTATTATTGTTTTC-5'

tgc
att

tat
cat

tac
agg

aa-
3’

GAACC
|||||4 nt loop

5 bp stem
G
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T

chrV 35889

chrV 35902

AV. chrV L 37,132_37,150 hairpin

ob
se

rv
ed

ju
nc

tio
n

se
qu

en
ce

pr
ed

ic
te

d
ha

irp
in

in
te

rm
ed

ia
te

                          chrV 37132-:
ATAATGCAGAATCTGACAACTGCAACCAGC:GCGGTT:
|||||||||||||||||||||||||||||| ||||||
ATAATGCAGAATCTGACAACTGCAACCAGC:GCGGTT:GTCAGATTCTGCATTATTAGTTTTTTATTTTC
                               || ||| ||||||||||||||||||||||||||||||||
                              :GCAGTT:GTCAGATTCTGCATTATTAGTTTTTTATTTTC
                              :chrV 37145+

CGTCAACAGTCTAAGACGTAATAATCAAAAAATAAAAGCAGTTCCAC...

GCGGTT
||:|||

att
gat

caa
gaa

atg
gat

ct-
3’

A

7 nt loop
5 bp stem

1 mispair stem

chrV 37132

chrV 37150
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AW. chrV L 38,072_38,086 hairpin
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                                    chrV 38072-:
CTAAAAACATTAAGAACAAGCCGCAACTGGGT:TCATTTATA-ATGAA:
|||||||||||||||||||||||||||||||| ||||||||| |||||
CTAAAAACATTAAGAACAAGCCGCAACTGGGT:TCATT-ATAAATGAA:CCCAGTTGCGGCTTGTTCTTAAT
                                 ||||| ||||||||| ||||||||||||||||||||||||
                                :TTCATTATAAATGAA:CCCAGTTGCGGCTTGTTCTTAAT
                                :chrV 38072+

TACTTGGGTCAACGCCGAACAAGAATTACAAAAATC-5'

gga
tat

ttt
tgg

tta
aaa

ata
-3’

ATGAA
 |||||

T5 nt loop
5 bp stem

chrV 38072

chrV 38086
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T T
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AX. chrV L 38,848_38,871 hairpin
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                                       chrV 38848-:
TTTTGATTCAAGCACAGCAAATAAT:ACCACTAGCAACAGTGCTAGTAGT:
||||||||||||||||||||||||| ||||||||||    ||||||| ||
CTTTGATTCAAGCACAGCAAATAAT:ACCACTAGCACTGTTGCTAGTGGT:ATTATTTGCTGTGCTTGAAT
                          |||||||||||||||||||||||| ||||||||||||||||||||
                         :ACTACTAGCACTGTTGCTAGTGGT:ATTATTTGCTGTGCTTGAAT
                         :chrV 38848+

ACGATCACCATAATAAACGACACGAACTTA-5'

tcc
agg

agt
aat

tct
agg

aa-
3’

TGCTAGTAGT
||||||| ||

A

GA4 nt loop
10 bp stem

chrV 38848
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AY. chrV L 39,661_39,681 hairpin
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                         chrV 39675-:
ATAACATCATCTAAAGACTTCCTTTGTG:ACCCGCT:
|||||||||||||||||||||||||||| |||||||
ATAACATCATCTAAAGACTTCCTTTGTG:ACCCGCT:GTTGAGAAGCGGGTCACAAAGGAAGT
                             ||||||| ||||||||||||||||||||||||||
                            :ACCCGCT:GTTGAGAAGCGGGTCACAAAGGAAGT
                            :chrV 39661+

TCGCCCAGTGTTTCCTTCAGAAATCTACTACAATAACAACGCCGGA...

gt
ag
aa
ct
at
gg
ta
tg
gc
c-
3’

AGCGGGT
|||||||

CA
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7 nt loop
7 bp stem

chrV 39661
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AZ. chrV L 40,281_40,326 hairpin
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                                    chrV 40316-:
CTTTTTGTCTTTGCAACCAGGTTCTGATAGTGAAT:TTTTCGAATTG:
||||||||||||||||||||||||||||||||||| ||||| |||||
CTTTTTGTCTTTGCAACCAGGTTCTGATAGTGAAT:TTTTC-AATTG:CTGAGGAGTCAAAGAATCCTGGCCCAA
                                    |||| |||||| |||||||||||||||||||||||||||
                                   :TTTTTCAATTG:CTGAGGAGTCAAAGAATCCTGGCCCAA
                                   :chrV 40281+  

gaa
gct

aat
tca

tta
cag

ta-
3’

GTTAAGCTTTTTAAGTGATAGTCTTGGACCAAC-5'

CAATTGAAAAA
|||||| ||||

chrV 40281

chrV 40326

24 bp loop
10 bp stem

1 mispair stem
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BA.  chrV L 40,877_40,894 hairpin
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                         chrV 40877-:
AACGACGAAGATCTCGACGGTAACGGCCA:CGGTACC:
||||||||||||||||||||||||||||| |||||||
AACGACGAAGATCTCGACGGTAACGGCCA:CGGTACC:GTCGAGATCTTCGTCGTTAAGTGGGAT
                              || |||| |||||||||||||||||||||||||||
                             :CGTTACC:GTCGAGATCTTCGTCGTTAAGTGGGAT
                             :chrV 40888+

cactg
tgccg

gtact
atcgc

-3’

CGGTACC
|| ||||
GCAATGGCAGCTCTAGAAGCAGCAATTCTCCCTACCAAAAGGG...

4 nt loop
6 bp stem

1 mispair stem

chrV 40877

chrV 40894
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BB.  chrV L 40,968_40,983 hairpin
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CGCGGTGTCACGTCCTATGTTA:TTGACACGGGTGTCAA:TAACATAGGACGTGACACCGCGACCGGCATCA
 |||||||| ||||||| ||||||||||||||||||||||||||||||||
:TTGACACCCGTGTCAA:TAACATAGGACGTGACACCGCGACCGGCATCA
:chrV 40968+

                           chrV 40968-: 
CGCGGTGTCACGTCCTATGTTA:TTGACACGGGTGTCAA: 
|||||||||||||||||||||| ||||||||||||||||  

ACAGTTATTGTATCCTGCACTGTGGCGCTGGCCGTAGT-5'

cat
caa

cca
caa

gga
ctt

cg-
3’

TGTCAA
||||||G

4 nt loop
6bp stem
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chrV 40968

chrV 40983



Figure 2 - Source Data 1 (page 28 of 32)

BC.  chrV L 40,994_43,019 hairpin
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                          chrV 43013-:
AATCTGCTAATCGTGCAAGTAAGGGTTCT:CGTGACA:
||||||||||||||||||||||||||||| |||||||
AATCTGCTAATCGTGCAAGTAAGGGTTCT:CGTGACA:CCGCGACCGGCATCATCATCGTAGAGATACT
                              ||||||| |||||||||||||||||||||||||||||||
                             :CGTGACA:CCGCGACCGGCATCATCATCGTAGAGATACT
                             :chrV 40994+

tccta
tgtta

tt-3’

TGTCACG
|||||||
ACAGTGCTCTTGGGAATGAACGTGCTAATCGT...-5

2013 nt loop
7 bp stem

chrV 40994

chrV 43019

.
.
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BD.  chrV L 41,350_41,363 hairpin
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                        chrV 41350-: 
GCCCCTCAAGAAGAGATCGATTTCCACAA:GGAAA:
||||||||||||||||||||||||||||| |||||
GCCCCTCAAGAAGAGATCGATTTCCACAA:GGAAA:TCGATCTCTTCTTGAGGGGCACCTCTCTTGAAGAC
                              ||||| |||||||||||||||||||||||||||||||||||
                             :GGAAA:TCGATCTCTTCTTGAGGGGCACCTCTCTTGAAGAC
                             :chrV 41359+ 

CCTTTAGCTAGAGAAGAACTCCCCGTGGAGAGAACTTCTGATATTACATC-5'

acg
tcc

agc
agg

cac
aac

ttc
aa-

3’

GGAAA
|||||

A

4 nt loop
5 bp stem

chrV 41350

chrV 41363
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C
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BE.  chrV L 41,622_41,681 hairpin
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                      chrV 41674-:
CAACGGTAAACGTGCAAGTGGCTC:TCATGGGA:
|||||||||||||||||||||||| |||| |||
CAACGGTAAACGTGCAAGTGGCTC:TCATTGGA:ACTTTCATGCTTAGGCTTCATGCCCTTT
                         |||||||| ||||||||||||||||||||||||||||
                        :TCATTGGA:ACTTTCATGCTTAGGCTTCATGCCCTTT
                        :chrV 41622+

AGGGTACTCTCGGTGAACG-5'

tga
tga

taa
tga

tga
taa

ga-
3’

TCCAATGA
||| ||||

chrV 41622

chrV 41681

44 bp loop
7 bp stem

1 mispair stem
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BF.  chrV L 42,277_42,290 hairpin
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                                   chrV 42277-: 
AGATCAGGTCTGTGCCTACTATGCACTTATG:CCCGGGGTCCCGGG:
||||||||||||||||||||||||||||||| ||||||  ||||||
AGATCAGGTCTGTGCCTACTATGCACTTATG:CCCGGGACCCCGGG:CATAAGTGCATAGTAGGCACAGACC
                                |||||||||||||| |||||||||||||||||||||||||
                               :CCCGGGACCCCGGG:CATAAGTGCATAGTAGGCACAGACC
                               :chrV 42277+ 

GGGCCCGTATTCACGTATCATCCGTGTCTGGACTAGACAGCCCACGT-5'

agg
aga

aaa
aac

gag
ggc

tg-
3’

CCCGGG
|||||

4 nt loop
5 bp stem

chrV 42277

chrV 42290
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G
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BG.  chrV L 42,855_42,869 hairpin
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                      chrV 42865-:
GCACAAGCAAGCAAACAGCCAAGTAAG:GAAGC:
||||||||||||||||||||||||||| |||||
GCACAAGCAAGCAAACAGCCAAGTAAG:GAAGC:TGTCTGCTTCCTTACTTGGCTGTTTGCTTGC
                            ||||| |||||||||||||||||||||||||||||||
                           :GAAGC:TGTCTGCTTCCTTACTTGGCTGTTTGCTTGC
                           :chrV 42855+

5 nt loop
5 bp stem

CGAAGGAATGAACCGACAAACGAACGAACACGCAGTACCAGTGAAAACAA-5'

GCTTC
|||||

acag
caca

caca
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gttg
-3’
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chrV 42855
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BH.  chrV L 42,939_42,955 hairpin
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                              chrV 42939-: 
GTCAGATATGCTTAATTTTTAACTGTAGGCTGT:GCCGACA:
||||||||||||||||||||||||||||||||| |||||||
GTCAGATATGCTTAATTTTTAACTGTAGGCTGT:GCCGACA:GTTAAAAATTAAGCATATCTGACTGTTTATCT
                                  ||| ||| ||||||||||||||||||||||||||||||||
                                 :GCCTACA:GTTAAAAATTAAGCATATCTGACTGTTTATCT
                                 :chrV 42949+

CGGATGTCAATTTTTAATTCGTATAGACTGACAAATAGACAAA-5'

tgcc
attt

tatg
cggc

tcac
-3’

GCCGACA
||| |||

3 nt loop
6 bp stem

1 mispair stem
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chrV 42939
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BI.  chrV L 51,934_51,962 hairpin
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5'-...GCAATTAACGTATACATAACTTGAAAAGCTGATGGGTGT
||||||||| ||
CGACTACCCGCA

3’-
acg

C

G

A
A

5 nt loop
11 bp stem
1 mispair stem

chrV 51934

chrV 51962

C

                        chrV 51962+:
TGAAAA:GCTGATGGGTGT-CAAGCACGCCCATCAGC:
|||||| |||||||||||| |||||||||||||||||
TGAAAA:GCTGATGGGTGT-CAAGCACGCCCATCAGC:TTTTCAAGTTATGTATACGTTAATT
       ||||||||| || |  | || ||||||||| |||||||||||||||||||||||||
      :GCTGATGGGCGTGCTTG-ACACCCATCAGC:TTTTCAAGTTATGTATACGTTAATT
      :chrV 51962-

BJ.  chrV L 72,380_72,456 hairpin
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                                      chrV 72456+:
ATCAAGCTTTTGAATACGATAA:TGCAAACCACTTAATCAGTGGTTTGCA:
|||||||||||||||||||||| |||||||||||||||||||||||||||
ATCAAGCTTTTGAATACGATAA:TGCAAACCACTTAATCAGTGGTTTGCA:TTATCGTATTCAAAAGCTTGATC
                       ||||||||||| | | ||||||||||| |||||||||||||||||||||||
                      :TGCAAACCACTGATTAAGTGGTTTGCA:TTATCGTATTCAAAAGCTTGATC
                      :chrV 72456-

...TGGATCAAGCTTTTGAATACGATAATGCAAACCACT
   |||||||||||
3’-ACGTTTGGTGA

chrV 72380

chrV 72456

5 nt loop
11 bp stem
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BK.  chrV L 84,266_84,283 hairpin
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TGTCATGGTATTCAGATGGTTAAAAAACATGGGA:AGATGCT:TCTGAGCATCTTCCCATGTTTTTTAACCATCTGAA

                               chrV 84272+:                         
TGTCATGGTATTCAGATGGTTAAAAAACATGGGA:AGATGCT:
|||||||||||||||||||||||||||||||||| ||||||| 

 ||||||| |||||||||||||||||||||||||||||||||||
:AGATGCT:TCTGAGCATCTTCCCATGTTTTTTAACCATCTGAA
:chrV 84283- 

5'-TGTCATGGTATTCAGATGGTTAAAAAACATGGGAAGATGCT

3’-a
acaa

aacg
cacg

gtga
ctc

|||||||
TCTACGA A

4 nt loop
7 bp stemG

C A

chrV 84266
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