The mRNA-binding protein TTP promotes hepatocarcinogenesis

but inhibits tumour progression in liver cancer

Tarek Krohler, Sonja M. Kessler, Kevan Hosseini, Markus List, Ahmad Barghash, Sonika Patial,
Stephan Laggai, Katja Gemperlein, Johannes Haybaeck, Rolf Miiller, Volkhard Helms, Marcel H.

Schulz, Jessica Hoppstédter, Perry J. Blackshear, Alexandra K. Kiemer

Supplementary material

Supplementary Figures:

Figure S1: Hepatic fatty acids (FASs) in short-term sham- (control) or DEN-treated WT and IsTtp-

KO mice

Figure S2: Hepatic fatty acids (FASs) in long-term sham- (control) or DEN-treated WT and IsTtp-

KO mice

Figure S3: Effects of TTP overexpression on chemoresistance in hepatoma cells (normalised to

control vector)

Figure S4: Zfp36 mRNA levels in IsTtp-KO and WT animals

Supplementary Tables:

Table S1: Primer sequences of human and murine genes

Other Supplementary Material:

ARE in TTP target genes



30~ 16:0
= (Palmitic acid)
i oy
D25+
:
*
S 220 . : .
So | . — ’
Z 2 3 .
& 2157 s 2 et
3
> 57
=
0 T T T T
WT/control WT/DEN IsTtp-KO/ IsTtp-KO/
control DEN
30 18:0
= (Stearic acid)
5’25 - p=7.6E°
g .
% 2‘20 E * .
‘c © * *
T 0 15 . . e
e -06’ 10_
£
0 T T T T
WT/control WT/DEN IsTtp-KO/ IsTtp-KO/
control DEN
25 4 18:2 (»-6,9) all cis
= (Linoleic acid)
L=
D220 .
o
7} z 4
ke £15- .
T O s et L
1? (% * M -
kS g 10 *_x_‘_ i
2 T
S 57
=
0

WT/control WT/DEN IsTtp-KO/ IsTtp-KO/
control DEN

B
44 16:1 (0-7) cis
= (Palmitoleic acid)
£ p=0.038
‘3
2
g2 .
25
277
(o)) . 2
g 14 b - . &
)] ® ‘.
=5 ® * —_— . -
~ * ¢ * . *
0 T T T T
WT/control WT/DEN IsTtp-KO/ IsTtp-KO/
control DEN
D
30 18:1 (0v-9) cis
= (Oleic acid)
“-S, 25
2 ¢
% 2’20 e
235 . .
@© .
s % 15 ‘ . .
8 2] *
g 1 —= 0 Py . * . .—070-
o 5 i .
2 |
WT/control WT/DEN IsTtp-KO/ IsTtp-KO/
control DEN
F
0.5+ 20:0
= (Arachidic acid)
<
2044
[0
" 2
ke] 5\03 - L *
R
& Q ¢
§8o2{ : g .
[ .
%)041 - s : ¢t * ® - * 3
= *
0.0

WT/control WT/DEN IsTtp-KO/ IsTtp-KO/
control DEN



1.6 4 20:3 (v-6,9,12) all cis
. (Eicosatrienoic acid)
5
'® 1.2 R
= -
s .
°5
T O (0.8
> 3 L 4 . .
o) . *
£04- t. * e — T
D .
Z ¢ s
0.0 T T T T
WT/control WT/DEN IsTtp-KO/ IsTtp-KO/
control DEN
|
1.0 4 22:0
. (Behenic acid)
%0'8 | p=2.3E* p=0.013
2 R -
(7] = * .
)
% = 0.6 P
(] g 3 -
> . *
g g 0.4 4 . *
Y= - - _A_'_
()] PR o B
£ ¢ .
0.2 ¢ .
E
0.0 T T T T
WT/control WT/DEN IsTtp-KO/ IsTtp-KO/
control DEN
K
0.6 - 24:.0
_ (Lignoceric acid)
£ 0.5+ p=4.3E*
= __p=43E7
.2 .
0.4 - .
s s
©c © .
T O <] s
5 a 0.3
82 Ry S Y
5024 o . s
E . :
20.1 - *
0.0

T T T T
WT/control WT/DEN IsTip-KO/ IsTip-KO/
control DEN

H
20 20:4 (0-6,9,12,15) all cis
. (Arachidonic acid)
_‘g p=0.010
‘D 15
3 *
oy .
© O . —— ‘e
23] e 0 e e
82 )
o . o
£ s
(o]
2
0 T T T T
WT/control WT/DEN IsTtp-KO/ IsTtp-KO/
control DEN
J
7 A 22:6 (»-3,6,9,12,15,18) all cis
. (Docosahexaenoic acid)
%6 i p=9.3E" p=0.023
2s; :
g2 ’
5 T4 —— .
T O P .
g‘ a 3 3 *
g2 . %
221 v ‘
) ’ .
214
O T T T T
WT/control WT/DEN IsTtp-KO/ IsTtp-KO/
control DEN
L
120 Sum fatty acids
£ 1004 "
2 .
; *
7)) *
= %‘ 80 .. .
g g . .o, ———— -
£8 00— S~
— ‘6’ * o
= B
o 209
=
0

T T i} T
WT/control WT/DEN IsTip-KO/ IsTtp-KO/
control DEN

Supplementary Figure S1. Hepatic fatty acids (FAs) in short-term sham- (control) or DEN-treated WT and ISTtp-KO
mice. n = 6 (WT/control), 6 (WT/DEN), 4 (IsTtp-KO/control), 6 (IsTtp-KO/DEN). Rhombi illustrate single data points,
horizontal black lines illustrate median and white rectangles illustrate means. Significant p values (a < 0.05) are shown.
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Supplementary Figure S2. Hepatic fatty acids (FASs) in long-term sham- (control) or DEN-treated WT and IsTtp-KO
mice. n = 18 (WT/control), 18 (WT/DEN), 17 (IsTtp-KO/control), 13 (IsTtp-KO/DEN). Rhombi illustrate single data points,
horizontal black lines illustrate median and white rectangles illustrate means. Significant p values (a < 0.05) are shown.
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Supplementary Figure S3. Effects of TTP overexpression on chemoresistance in hepatoma cells (normalised to control
vector). Cells were transfected with either TTP (gene name ZFP36) or a control vector. 24 h after transfection, cells were
treated with different concentrations of doxorubicin or sorafenib for 24 h. Cell viability was determined via MTT assay. Both
groups (TTP and control vector) are normalised to the viability of the control vector transfected cells without addition of
doxorubicin or sorafenib (=100%). (A): HepG2 cells treated with doxorubicin. (B): HepG2 cells treated with sorafenib. (C):
Huh7 cells treated with doxorubicin. (D): Huh7 cells treated with sorafenib. (E): PLC/PRF/5 cells treated with doxorubicin.
(F): PLC/PRF/5 cells treated with sorafenib. n = 3; quadruplicates. Statistical difference: *: p < 0.05; **: p < 0.01; ***: p <
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Supplementary Figure S4: Zfp36 mRNA levels in IsTtp-KO and WT animals. Zfp36 / Ppia mRNA ratio in wild type (WT)
and IsTtp-KO (KO) animals injected with either 0.9% NaCl as sham-treatment of DEN following the short-term (A) or long-

term (B) protocol.



gene forward primer reverse primer gene bank AT [°C] | product | primer
sequence 5' — sequence 5' — accession no. size concen
3 3 [bp] -tration

[uM]

ACTB TGCGTGACATTA | GTCAGGCAG NM_001101.3 60 107 0.2
AGGAGAAG CTCGTAGCTCT

BCL2 ACAACATCGCC | ACTTGTGGCTC | NM_000633.2; 64 206 0.25
CTGTGGATGAC | AGATAGGCACC | NM_000657.2

E2F1 AGTTCATCAGC | CTCCAAGCCCT | NM_005225.2 59 133 0.25
CTTTCCCCACC | GTCAGAAATCC

ELAVL1 | GGTGACATCGG | CCAAGCTGTGT | NM_001419.2 60 142 0.25
GAGAACGAA CCTGCTACT

IGFBP1 | GCCTCCATCAA | AGCTTCACTTCC | NM_006546.3; 62 145 0.2
GATTGCACCAC | TCCTTGGGAC NM_001160423.1

IGFBP3 | TCCCACCCAATT | GCAGCCCCCGC | NM_006547.2 62 113 0.2
TGTTGGAGCC ATTTTCTTTAC

myc AGCCACAGCAT | CTCGTCGTTTCC | NM_002467.5; 56 79 0.2
ACATCCTGTCC | GCAACAAGTC NM_001354870.1

NEAT1_ | TGCTACAAGGT | CCCACACCCCA | NR_131012.1; 60 185 0.25

viiv2 GGGGAAGACTG | AACAAAACAA NR_028272.1

NEAT1_ | TTTCAAAGGGA | ACGGCACAGGC | NR_131012.1 64 199 0.25

v2 GCAGCAAGGG | AAATAAGACAC

ZFP36 TCGCCACCCCA | TTCGCTAGGGT | NM_003407.3 60 99 0.25
AATACAA TGTGGAT

VEGFA | CGCTTACTCTCA | GGTCAACCACT | NM_001171623.1 | 60 240 0.25
CCTGCTTCTG CACACACACAC

XIAP AATAGTGCCAC | CAGATGGCCTG | NM_001167.3; 64 102 0.25
GCAGTCTACA TCTAAGGCAA NM_001204401.1

Csnk2a2 | GTAAAGGACCC | GTCAGGATCTG | NM_009974.3 60 85 0.4
TGTGTCAAAGA | GTAGAGTTGCT

Zfp36 CTTCATCCACAA | CAGGGAAGGGC | NM_011756.4 59 138 0.25
CCCCACC CAGAAAAG

Ppia GCGTCTCCTTC | CACCCTGGCAC | NM_008907.1 60 138 0.5
GAGCTGTTT ATGAATCCT

Supplementary Table 1: Primer sequences of human and murine genes.




Supplementary Material 1: ARE in TTP target genes.

The following motifs are enriched in TTP targets (Mukherjee et al., 2014): ATTTA (blue), TTTTT
(yellow), CTTTT (fat), TTTTC (bordeaux), CTTTC (purple), TTATTTATT
(underlined) and (orange)l

BCL2 variant alpha (NM_000633.2)

TTTCTGTGAAGCAGAAGTCTGGGAATCGATCTGGAAATCCTCCTAATTTTTACTCCCTCTCCCCGCGACTCCTGA
TTCATTGGGAAGTTTCAAATCAGCTATAACTGGAGAGTGCTGAAGATTGATGGGATCGTTGCCTTATGCATTTGT
TTTGGTTTTACAAAAAGGAAACTTGACAGAGGATCATGCTGTACTTAAAAAATACAACATCACAGAGGAAGTAGA
CTGAMSAACAATACT TACTAATAATAACGTGCCTCATGAAATAAAGATCCGAAAGGAATTGGAATAAAAATTT
CCTGCATCTCATGCCAAGGGGGAAACACCAGAATCAAGTGTTCCGCGTGATTGAAGACACCCCCTCGTCCAAGAA
TGCAAAGCACATCCAATAAAATAGCTGGATTATAACTCCTCTTCTTTCTCTGGGGGCCGTGGGGTGGGAGCTGGG
GCGAGAGGTGCCGTTGGCCCCCGTTGCTTTTCCTCTGGGAAGGATGGCGCACGCTGGGAGAACAGGGTACGATAR
CCGGGAGATAGTGATGAAGTACATCCATTATAAGCTGTCGCAGAGGGGCTACGAGTGGGATGCGGGAGATGTGGG
CGCCGCGCCCCCGGGGGCCGCCCCCGCACCGGGCATCTTCTCCTCCCAGCCCGGGCACACGCCCCATCCAGCCGC
ATCCCGGGACCCGGTCGCCAGGACCTCGCCGCTGCAGACCCCGGCTGCCCCCGGCGCCGCCGCGGGGCCTGCGCT
CAGCCCGGTGCCACCTGTGGTCCACCTGACCCTCCGCCAGGCCGGCGACGACTTCTCCCGCCGCTACCGCCGCGA
CTTCGCCGAGATGTCCAGCCAGCTGCACCTGACGCCCTTCACCGCGCGGGGACGCTTTGCCACGGTGGTGGAGGA
GCTCTTCAGGGACGGGGTGAACTGGGGGAGGATTGTGGCCTTCTTTGAGTTCGGTGGGGTCATGTGTGTGGAGAG
CGTCAACCGGGAGATGTCGCCCCTGGTGGACAACATCGCCCTGTGGATGACTGAGTACCTGAACCGGCACCTGCA
CACCTGGATCCAGGATAACGGAGGCTGGGATGCCTTTGTGGAACTGTACGGCCCCAGCATGCGGCCTCTGTTTGA
TTTCTCCTGGCTGTCTCTGAAGACTCTGCTCAGT TTGGCCCTGGTGGGAGCTTGCATCACCCTGGGTGCCTATCT
GGGCCACAAGTGAAGTCAACATGCCTGCCCCAAACAAATATGCAAAAGGTTCACTAAAGCAGTAGAAATAATATG
CATTGTCAGTGATGTACCATGAAACAAAGCTGCAGGCTGTTTAAGAAAAAATAACACACATATAAACATCACACA
CACAGACAGACACACACACACACAACAATTAACAGTCTTCAGGCAAAACGTCGAATCAGCMITACTGCCAAAG
GGAAATATCATTTATTTTTTACATHENENAAGAAAAAAAGATTTATTTATTTAAGACAGTCCCATCAAAACTCCTG
TCTTTGGAAATCCGACCACTAATTGCCAAGCACCGCTTCGTGTGGCTCCACCTGGATGTTCTGTGCCTGTAAACA
TAGATTCGCTTTCCATGTTGTTGGCCGGATCACCATCTGAAGAGCAGACGGATGGAAAAAGGACCTGATCATTGG
GGAAGCTGGCTTTCTGGCTGCTGGAGGCTGGGGAGAAGGTGTTCATTCACTTGCATTTCTTTGCCCTGGGGGCTG
TGAEIAACAGAGGGAGGGTTCCTGTGGGGGGAAGTCCATGCCTCCCTGGCCTGAAGAAGAGACTCTTTGCATA
TGACTCACATGATGCATACCTGGTGGGAGGAAAAGAGT TGGGAACTTCAGATGGACCTAGTACCCACTGAGATTT
CCACGCCGAAGGACAGCGATGGGAAAAATGCCCTTAAATCATAGGAAAGTATTTTTTTAAGCTACCAATTGTGCC
GAGAAAAGCATTTTAGCAATTTATACAATATCATCCAGTACCTTAAGCCCTGATTGTGTANENCA T AT TG
GATACGCACCCCCCAACTCCCAATACTGGCTCTGTCTGAGTAAGAAACAGAATCCTCTGGAACTTGAGGAAGTGA
ACATTTCGGTGACTTCCGCATCAGGAAGGCTAGAGTTACCCAGAGCATCAGGCCGCCACAAGTGCCTGCTTTTAG
GAGACCGAAGTCCGCAGAACCTGCCTGTGTCCCAGCTTGGAGGCCTGGTCCTGGAACTGAGCCGGGGCCCTCACT
GGCCTCCTCCAGGGATGATCAACAGGGCAGTGTGGTCTCCGAATGTCTGGAAGCTGATGGAGCTCAGAATTCCAC
TGTCAAGAAAGAGCAGTAGAGGGGTGTGGCTGGGCCTGTCACCCTGGGGCCCTCCAGGTAGGCCCGTTTTCACGT
GGAGCATGGGAGCCACGACCCTTCTTAAGACATGTATCACTGTAGAGGGAAGGAACAGAGGCCCTGGGCCCTTCC
TATCAGAAGGACATGGTGAAGGCTGGGAACGTGAGGAGAGGCAATGGCCACGGCCCATTTTGGCTGTAGCACATG
GCACGTTGGCTGTGTGGCCTTGGCCCACCTGTGAGTTTAAAGCAAGGCTTTAAATGACT TTGGAGAGGGTCACAA
ATCCTAAAAGAAGCATTGAAGTGAGGTGTCATGGATTAATTGACCCCTGTCTATGGAATTACATGTAAAACATTA
TCTTGTCACTGTAGTTTGGT T TMMTGAAAACCTGACAAAAAAAAAGT TCCAGGTGTGGAATATGGGGGTTATC
TGTACATCCTGGGGCATTAAAAAAAAAATCAATGGTGGGGAACTATAAAGAAGTAACAAAAGAAGTGACATCTTC
AGCAAATAAACTAGGAAATTTTTTTTTCTTCCAGTTTAGAATCAGCCTTGAAACATTGATGGAATAACTCTGTGG
CAT GCATTATATACCATTTATCTGHNMMAACT TTGGAATGTACTCTGTTCAATGTTTAATGCTGTGGTTGA

TCGAAAGCTGCTTTAAAAAAATACATGCATCTCAGCGTTTTTTTGTTTTTAAT TGUEMTAGTTATGGCCT
ATACACHESRTGTGAGCAAAGGTGATCGTTTTCTGTTTGAGATTTTTATCTCTTGATTCTTCAAAAGCATTCTGA
GAAGGTGAGATAAGCCCTGAGTCTCAGCTACCTAAGAAAAACCTGGATGTCACTGGCCACTGAGGAGCTTTGTTT
CAACCAAGTCATGTGCATTTCCACGTCAACAGAATTGT TG TGACAGT TATATCTGTTGTCCCTTTGACCTT
GTTTCTTGAAGGTTTCCTCGTCCCTGGGCAATTCCGCATTTAAT TCATGGHEMCAGGATTACATGCATGTTTGG
TTAAACCCATGAGATTCATTCAGTTAAAAATCCAGATGGCAAATGACCAGCAGATTCAAATCTATGGTGGTTTGA
CCTTTAGAGAGTTGCTTTACGTGGCCTGTTTCAACACAGACCCACCCAGAGCCCTCCTGCCCTCCTTCCGCGGGG
GCTTTCTCATGGCTGTCCTTCAGGGTCTTCCTGAAATGCAGTGGTGCTTACGCTCCACCAAGAAAGCAGGAAACC
TGTGGTATGAAGCCAGACCTCCCCGGCGGGCCTCAGGGAACAGAATGATCAGACCTTTGAATGAT TCTAATTTTT

10



ARGCAAANNA TTTTATGAAAGGTTTACATTGTCARAGTGATGAATATGGAATATCCAATCCTGTGCTGCTAT
CCTGCCAAAATCATTTTAATGGAGTCAGTTTGCAGTATGCTCCACGTGGTAAGATCCTCCAAGCTGCTTTAGAAG
TAACAATGAAGAACGTGGACGTTTTTAATATAAAGCCTGTTTTGTCTTTTGTTGTTGTTCAAACGGGATTCACAG
AGHNERTGAAAAATGTATATAJNAAGAGGTCACGGGGGCTAATTGCTGGCTGGCTGCCTTTTGCTGTGGGGTT
TTGTTACCTGGTTTTAATAACAGTAAATGTGCCCAGCCTCTTGGCCCCAGAACTGTACAGHNGT GGCTGCACT

TGCTCTAAGAGTAGTTGATGTTGCATTTTCC TG T TAAAAACATGTTAGAAGCAATGAATGTATATARRAGC
CTCAACTAGTCATTTTTTTCTCCTCTTCTTTTTTTTCATTATATCTAATHNET TGCAGTTGGGCAACAGAGAAC
CATCCCENMNT T GG AGAGGGATTCACATCTGCATCTTAACTGCTCTTTATGAATGAAAAAACAGTCCTCT
GTATGTACTCCTCTTTACACTGGCCAGGGTCAGAGTTAAATAGAGTATATGCACTTTCCAAATTGGGGACAAGGG
CTCTAAAAAAAGCCCCAAAAGGAGAAGAACATCTGAGAACCTCCTCGGCCCTCCCAGTCCCTCGCTGCACARATA
CTCCGCARGAGAGGCCAGAATGACAGCTGACAGGGTCTATGGCCATCGGGTCGTCTCCGAAGATTTGGCAGGGGC
AGAAAACTCTGGCAGGCTTAAGATTTGGAATAAAGTCACAGAATTAAGGAAGCACCTCAATTTAGTTCAAACAAG
ACGCCAACATTCTCTCCACAGCTCACTTACCTCTCTGTGTTCAGATGTGGCCTTCCATTTATATGTGATCTTTGT
T T~ GTAAATGCTTATCATCTAAAGATGTAGCTCTGGCCCAGTGGGAAAAATTAGGAAGTGATTATAAATCG
AGAGGAGTTATAATAATCAAGATTAAATGTAAATAATCAGGGCAATCCCAACACATGTCTAGCTTTCACCTCCAG
GATCIIGAGTGAACAGAATTGCARATAGTC TCIBM T GTAATTGAACT TATCCTAAAACAAATAGTTTATAAA
TGTGAACTTAAACTCTAATTAATTCCAACTGTACTTTTAAGGCAGTGGCTGTTTTTAGACTTTCTTATCACTTAT
AGTTAGTAATGTACACCTACTCTATCAGAGAAAAACAGGAAAGGCTCGAAATACAAGCCATTCTAAGGAAATTAG
GGAGTCAGTTGAAATTCCTGATC TIC TGTGGTGTCTTTTGCAGCCCAGACAAATGTGGTTACACACTT
TTTAAGAAATACAATTCTACATTGTCAAGCTTATGAAGGTTCCAATCAGATCT TG T C ALT TTGGATC
TTTCAGGGATTTTTTTTTTAAATHEA TGGGACAAAGGACAT TTGT TGGAGGGGTGGGAGGGAGGAAGAATTTT
TAAATGTAAAACATTCCCAAGTTTGGATCAGGGAGTTGGAAGTTTTCAGAATAACCAGAACTAAGGGTATGAAGG
ACCTGIMMGGGGTCGATGTGATGCCTCTGCGAAGAACCTTGTGTGACAAATGAGAAACATTTTGAAGTTTGTGG
TACGACCTTTAGATTCCAGAGACATCAGCATGGCTCAAAGTGCAGCTCCGTTTGGCAGTGCAATGGTATAAATTT
CAAGCTGGATATGTCTAATGGCIENMTAAACAATAAATGTGCAGTTTTAACTAACAGGAIENITAATGACAACCT
TCTGGTTGGTAGGGACATCTGTTTCTAAATGT THMMMATGTACAATACAGAAAAAAATTTTATAAAATTAAGCAA
TGTGAAACTGAATTGGAGAGTGATAATACAAGTCCTTTAGTCTTACCCAGTGAATCATTCTGTTCCATGTCTTTG
GACAACCATGACCTTGGACAATCATGAAATATGCATCTCACTGGATGCAAAGAAAATCAGATGGAGCATGAATGG
TACTGTACCGGTTCATCTGGACTGCCCCAGAAAAATAACTTCAAGCAAACATCCTATCAACAACAAGGTTGTTCT
GCATACCAAGCTGAGCACAGAAGATGGGAACACTGGTGGAGGATGGAAAGGCTCGCTCAATCAAGAAAATTCTGA
GACHSElAATAAATAAGACTGTAGTGTAGATACTGAGTAAATCCATGCACCTAAACCTTTTGGAAAATCTGCCGT
GGGCCCTCCAGATAGCTCATTTCATTAAGTTTTTCCCTCCAAGGTAGAATTTGCAAGAGTGACAGTGGATTGCAT
TTCTTTTGGGGAAGCTTTCTTTTGGTGGTTTTGT THA TACCTTCTTAAGT TTTCAACCAAGGTTTGCTTTTG
TTTTGAGTTACTGGGGTTATTTTTGTTTTAAATAAAAATAAGTGTACAATAAGTGTTT T TG GAAAGCTTTT
GTTATCAAGATTTTCATACTTTTACCTTCCATGGCTCTTTTTAAGATTGATACTTTTAAGAGGTGGCTGANNIEC
TGCAACACTGTACACATAAAAAATACGGTAAGGATACTTTACATGGTTAAGGTAAAGTAAGTCTCCAGTTGGCCA
CCATTAGCTATAATGGCACTTTGTTTGTGTTGTTGGAAAAAGTCACATTGCCATTAAACTTTCCTTGTCTGTCTA
GTTAANGTGAAGAAARATAAAGTACAGTGTGAGATACTG

MYC variant 1 (NM_002467.5)

GGAGTTIMMACATAACGCGCTCTCCAAGTATACGTGGCAATGCGTTGCTGGCTNNMAT TAATCATTCTAGGCATC
GTTTTCCTCCTTATGCCTCTATCATTCCTCCCTATCTACACTAACATCCCACGCTCTGAACGCGCGCCCATTAAT
ACCCTTCTTTCCTCCACTCTCCCTGGGACTCTTGATCAAAGCGCGGCCCTTTCCCCAGCCTTAGCGAGGCGCCCT
GCAGCCTGGTACGCGCGTGGCGTGGCGGTGGGCGCGCAGTGCGTTCTCGGTGTGGAGGGCAGCTGTTCCGCCTGC
GATGATTTATACTCACAGGACAAGGATGCGGTTTGTCAAACAGTACTGCTACGGAGGAGCAGCAGAGAAAGGGAG
AGGGTTTGAGAGGGAGCAAAAGAAAATGGTAGGCGCGCGTAGTTAATTCATGCGGCTCTCTTACTCTGTTTACAT
CCTAGAGCTAGAGTGCTCGGCTGCCCGGCTGAGTCTCCTCCCCACCTTCCCCACCCTCCCCACCCTCCCCATAAG
CGCCCCTCCCGGGTTCCCAAAGCAGAGGGCGTGGGGGAAAAGAAAAAAGATCCTCTCTCGCTAATCTCCGCCCAC
CGGCCCTTTATAATGCGAGGGTCTGGACGGCTGAGGACCCCCGAGCTGTGCTGCTCGCGGCCGCCACCGCCGGGL
CCCGGCCGTCCCTGGCTCCCCTCCTGCCTCGAGAAGGGCAGGGCTTCTCAGAGGCTTGGCGGGAAAAAGAACGGA
GGGAGGGATCGCGCTGAGTATAAAAGCCGGTTTTCGGGGCTTTATCTAACTCGCTGTAGTAATTCCAGCGAGAGG
CAGAGGGAGCGAGCGGGCGGCCGGCTAGGGTGGAAGAGCCGGGCGAGCAGAGCTGCGCTGCGGGCGTCCTGGGAA
GGGAGATCCGGAGCGAATAGGGGGCTTCGCCTCTGGCCCAGCCCTCCCGCTGATCCCCCAGCCAGCGGTCCGCAA
CCCTTGCCGCATCCACGAAACTTTGCCCATAGCAGCGGGCGGGCACTTTGCACTGGAACTTACAACACCCGAGCA
AGGACGCGACTCTCCCGACGCGGGGAGGCINNMICTGCCCATTTGGGGACACTTCCCCGCCGCTGCCAGGACCCGL
TTCTCTGAAAGGCTCTCCTTGCAGCTGCTTAGACGCTGGATTTTTTTCGGGTAGTGGAAAACCAGCAGCCTCCCG
CGACGATGCCCCTCAACGTTAGCTTCACCAACAGGAACTATGACCTCGACTACGACTCGGTGCAGCCCNNMYTCT
ACTGCGACGAGGAGGAGAACTTCTACCAGCAGCAGCAGCAGAGCGAGCTGCAGCCCCCGGCGCCCAGCGAGGATA
TCTGGAAGAAATTCGAGCTGCTGCCCACCCCGCCCCTGTCCCCTAGCCGCCGCTCCGGGCTCTGCTCGCCCTCCT
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ACGTTGCGGTCACACCCTTCTCCCTTCGGGGAGACAACGACGGCGGTGGCGGGAGCTTCTCCACGGCCGACCAGC
TGGAGATGGTGACCGAGCTGCTGGGAGGAGACATGGTGAACCAGAGTTTCATCTGCGACCCGGACGACGAGACCT
TCATCAAAAACATCATCATCCAGGACTGTATGTGGAGCGGCTTCTCGGCCGCCGCCAAGCTCGTCTCAGAGAAGC
TGGCCTCCTACCAGGCTGCGCGCAAAGACAGCGGCAGCCCGAACCCCGCCCGCGGCCACAGCGTCTGCTCCACCT
CCAGCTTGTACCTGCAGGATCTGAGCGCCGCCGCCTCAGAGTGCATCGACCCCTCGGTGGTCTTCCCCTACCCTC
TCAACGACAGCAGCTCGCCCAAGTCCTGCGCCTCGCAAGACTCCAGCGCCTTCTCTCCGTCCTCGGATTCTCTGC
TCTCCTCGACGGAGTCCTCCCCGCAGGGCAGCCCCGAGCCCCTGGTGCTCCATGAGGAGACACCGCCCACCALCCA
GCAGCGACTCTGAGGAGGAACAAGAAGATGAGGAAGAAATCGATGTTGTTTCTGTGGAAAAGAGGCAGGCTCCTG
GCAAAAGGTCAGAGTCTGGATCACCTTCTGCTGGAGGCCACAGCAAACCTCCTCACAGCCCACTGGTCCTCAAGA
GGTGCCACGTCTCCACACATCAGCACAACTACGCAGCGCCTCCCTCCACTCGGAAGGACTATCCTGCTGCCAAGA
GGGTCAAGTTGGACAGTGTCAGAGTCCTGAGACAGATCAGCAACAACCGAAAATGCACCAGCCCCAGGTCCTCGG
ACACCGAGGAGAATGTCAAGAGGCGAACACACAACGTCTTGGAGCGCCAGAGGAGGAACGAGCTAAAACGGAGCT
TTTTTGCCCTGCGTGACCAGATCCCGGAGTTGGAAAACAATGAAAAGGCCCCCAAGGTAGTTATCCTTAAAAAAG
CCACAGCATACATCCTGTCCGTCCAAGCAGAGGAGCAAAAGCTCATTTCTGAAGAGGACTTGTTGCGGAAACGAC
GAGAACAGTTGAAACACAAACTTGAACAGCTACGGAACTCTTGTGCGTAAGGAAAAGTAAGGAAAACGATTCCTT
CTAACAGAAATGTCCTGAGCAATCACCTATGAACTTGTTTCAAATGCATGATCAAATGCAACCTCACAACCTTGG
CTGAGTCTTGAGACTGAAAGATTTAGCCATAATGTAAACTGCCTCAAATTGGACTTTGGGCATAAAAGAACTTTT
TTATGCTTACCATCTTTTTTTTTTCTTTAACAGATTTGTATTTAAGAATTGTTTTTAAAAAATTTTAAGATTTAC
ACAAT GTTTCTCTGTAAAMGCCAT TAAATGTAAATAACTTTAATAAAACGTTTATAGCAGTTACACAGAATT
TCAATCCTAGTATATAGTACCTAGINNMNNTAGGTACTATAAACCCTAATTTTTTTTATTTAAGTACATTTTGCTT
TTTAAAGTTGATTTTTTTCINMNGTTTTTAGAAAAAATAAAATAACTGGCAAATATATCATTGAGCCAAATCTTA
AGTTGTGAATGTTTTGTTTCGTTTCTTCCCCCTCCCAACCACCACCATCCCTGTTTGTTTTCATCAATTGCCCCT
TCAGAGGGTGGTCTTAAGAAAGGCAAGAGTTTTCCTCTGTTGAAATGGGTCTGGGGGCCTTAAGGTCTTTAAGTT
CTTGGAGGTTCTAAGATGCTTCCTGGAGACTATGATAACAGCCAGAGTTGACAGTTAGAAGGAATGGCAGAAGGC
AGGTGAGAAGGTGAGAGGTAGGCAAAGGAGATACAAGAGGTCAAAGGTAGCAGTTAAGTACACAAAGAGGCATAA
GGACTGGGGAGTTGGGAGGAAGGTGAGGAAGAAACTCCTGTTACTTTAGTTAACCAGTGCCAGTCCCCTGCTCAC
TCCAAACCCAGGAATTCTGCCCAGTTGATGGGGACACGGTGGGAACCAGCTTCTGCTGCCTTCACAACCAGGCGC
CAGTCCTGTCCATGGGTTATCTCGCAAACCCCAGAGGATCTCTGGGAGGAAT GCTACAACCC I TCACA
AACAAGGAAATAGAAGAGCTCAAAGAGGTTATGTAACTTATCTGTAGCCACGCAGATAATACAAAGCAGCAATCT
GGACCCATTCTGTTCAAAACACTTAACCCTTCGCTATCATGCCTTGGTTCATCTGGGTCTAATGTGCTGAGATCA
AGAAGGTTTAGGACCTAATGGACAGACTCAAGTCATAACAATGCTAAGCTCNENTGTGTCCCAAGCACTCCTAA
GCATTTTATCCCTAACTCTACATCAACCCCAT GAAGGAGATACTGTTGATTTCCCCA@AGAAGTAGAGAGGG
AAGCTGAGGCACACAAAGACTCATCCACATGCCCAAGATTCACTGATAGGGAAAAGTGGAAGCGAGATTTGAACC
CAGGCTGTTTACTCCTAACCTGTCCAAGCCACCTCTCAGACGACGGTAGGAATCAGCTGGCTGCTTGTGAGTACA
GGAGTTACAGTCCAGTGGGTTATGTTTTTTAAGTCTCAACATCTAAGCCTGGTCAGGCATCAGTTCCCCTTTTTT
TGTGATTTATTTTGTTTTTATTTTGTTGTTCATTGTTTAATTTTTCCTTTTACAATGAGAAGGTCACCATCTTGA
CTCCTACCTTAGCCATTTGTTGAATCAGACTCATGACGGCTCCTGGGAAGAAGCCAGTTCAGATCATAAAATAAA
ACA CTTTGTCATGGGAGTCATIN:NMNT TAGAAACTACAAACTCTCCTTGCTTCCATCCTTTTTTACAT
ACTCATGACACATGCTCATCCTGAGTCCTTGAAAAGGTATTTTTGAACATGTGINNMYAATTATAAGCCTCTGAAA
ACCTATGGCCCAAACCAGAAATGATGTTGATTATATAGGTAAATGAAGGATGCINNMIGCTGTTCTAATTACCTCA
TTGTCTCAGTCTCAAAGTAGGTCTTCAGCTCCCTGTACTTTGGGATTTTAATCTACCACCACCCATAAATCAATA
AATAATTACTTTCTTTGA

VEGFA variant 1 (NM_001171623.1)

TCGCGGAGGCTTGGGGCAGCCGGGTAGCTCGGAGGTCGTGGCGCTGGGGGCTAGCACCAGCGCTCTGTCGGGAGG
CGCAGCGGTTAGGTGGACCGGTCAGCGGACTCACCGGCCAGGGCGCTCGGT GCTGGAATTTGAMCATTGATC
CGGGTTTTATCCCTCTTCTTTTTTCTTAAACATTTTTTTTTAAAACTGINNRNGTTTCTCGTTTTAATTTATTTTT
GCTTGCCATTCCCCACTTGAATCGGGCCGACGGCTTGGGGAGATTGCTCTACTTCCCCAAATCACTGTGGATTTT
GGAAACCAGCAGAAAGAGGAAAGAGGTAGCAAGAGCTCCAGAGAGAAGTCGAGGAAGAGAGAGACGGGGTCAGAG
AGAGCGCGCGGGCGTGCGAGCAGCGAAAGCGACAGGGGCAAAGTGAGTGACCTGCTTTTGGGGGTGACCGCCGGA
GCGCGGCGTGAGCCCTCCCCCTTGGGATCCCGCAGCTGACCAGTCGCGCTGACGGACAGACAGACAGACACCGCC
CCCAGCCCCAGCTACCACCTCCTCCCCGGCCGGCGGCGGACAGTGGACGCGGCGGCGAGCCGCGGGCAGGGGCCG
GAGCCCGCGCCCGGAGGCGGGGTGGAGGGGGTCGGGGCTCGCGGCGTCGCACTGAAACTTTTCGTCCAACTTCTG
GGCTGTTCTCGCTTCGGAGGAGCCGTGGTCCGCGCGGGGGAAGCCGAGCCGAGCGGAGCCGCGAGAAGTGCTAGC
TCGGGCCGGGAGGAGCCGCAGCCGGAGGAGGGGGAGGAGGAAGAAGAGAAGGAAGAGGAGAGGGGGCCGCAGTGG
CGACTCGGCGCTCGGAAGCCGGGCTCATGGACGGGTGAGGCGGCGGTGTGCGCAGACAGTGCTCCAGCCGCGCGL
GCTCCCCAGGCCCTGGCCCGGGCCTCGGGCCGGGGAGGAAGAGTAGCTCGCCGAGGCGCCGAGGAGAGCGGGCCG
CCCCACAGCCCGAGCCGGAGAGGGAGCGCGAGCCGCGCCGGCCCCGGTCGGGCCTCCGAAACCATGAACTTTCTG
CTGTCTTGGGTGCATTGGAGCCTTGCCTTGCTGCTCTACCTCCACCATGCCAAGTGGTCCCAGGCTGCACCCATG
GCAGAAGGAGGAGGGCAGAATCATCACGAAGTGGTGAAGTTCATGGATGTCTATCAGCGCAGCTACTGCCATCCA
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ATCGAGACCCTGGTGGACATCTTCCAGGAGTACCCTGATGAGATCGAGTACATCTTCAAGCCATCCTGTGTGCCC
CTGATGCGATGCGGGGGCTGCTGCAATGACGAGGGCCTGGAGTGTGTGCCCACTGAGGAGTCCAACATCACCATG
CAGATTATGCGGATCAAACCTCACCAAGGCCAGCACATAGGAGAGATGAGCTTCCTACAGCACAACAAATGTGAA
TGCAGACCAAAGAAAGATAGAGCAAGACAAGAAAAAAAATCAGTTCGAGGAAAGGGAAAGGGGCAAARACGAAAG
CGCAAGAAATCCCGGTATAAGTCCTGGAGCGTGTACGTTGGTGCCCGCTGCTGTCTAATGCCCTGGAGCCTCCCT
GGCCCCCATCCCTGTGGGCCTTGCTCAGAGCGGAGAAAGCATTTGTTTGTACAAGATCCGCAGACGTGTAAATGT
TCCTGCAAARACACAGACTCGCGTTGCAAGGCGAGGCAGCTTGAGT TARACGAACGTACTTGCAGATGTGACAAG
CCGAGGCGGTGAGCCGGGCAGGAGGAAGGAGCCTCCCTCAGGGTTTCGGGAACCAGATCTCTCACCAGGARAGAC
TGATACAGAACGATCGATACAGAAACCACGCTGCCGCCACCACACCATCACCATCGACAGAACAGTCCTTAATCC
AGAAACCTGAAATGAAGGAAGAGGAGACTCTGCGCAGAGCACTTTGGGTCCGGAGGGCGAGACTCCGGCGGAAGC
ATTCCCGGGCGGGTGACCCAGCACGGTCCCTCTTGGAATTGGATTCGCCATTTTATTTTTCTTGCTGCTAAATCA
CCGAGCCCGGAAGATTAGAGAGT T TN TC TGGGATTCCTGTAGACACACCCACCCACATACATACATTTATAT
ATATATAJRRATATATATATAAAAATAAATATCTC TTATATATATAAAATATATAREMCTTTTTTTAAA
TTAACAGTGCTAATGTIGGTGTCTTCACTGGATG TGACTGCTGTGGACTTGAGTTGGGAGGGGAATGT
TCCCACTCAGATCCTGACAGGGAAGAGGAGGAGATGAGAGACTCTGGCATGATCTTTTTTTTGTCCCACTTGGTG
GGGCCAGGGTCCTCTCCCCTGCCCAGGAATGTGCAAGGCCAGGGCATGGGGGCARATATGACCCAGTTTTGGGAA
CACCGACAAACCCAGCCCTGGCGCTGAGCCTCTCTACCCCAGGTCAGACGGACAGAAAGACAGATCACAGGTACA
GGGATGAGGACACCGGCTCTGACCAGGAGTTTGGGGAGCTTCAGGACATTGCTGTGCTTTGGGGATTCCCTCCAC
ATGCTGCACGCGCATCTCGCCCCCAGGGGCACTGCCTGGAAGATTCAGGAGCCTGGGCGGCCTTCGCTTACTCTC
ACCTGCTTCTGAGTTGCCCAGGAGACCACTGGCAGATGTCCCGGCGAAGAGAAGAGACACATTGTTGGAAGAAGC
AGCCCATGACAGCTCCCCTTCCTGGGACTCGCCCTCATCCTCTTCCTGCTCCCCTTCCTGGGGTGCAGCCTARRA
GGACCTATGTCCTCACACCATTGAAACCACTAGTTCTGTCCCCCCAGGAGACCTGGTTGTGTGTGTGTGAGTGGT
TGACCTTCCTCCATCCCCTGGTCCTTCCCTTCCCTTCCCGAGGCACAGAGAGACAGGGCAGGATCCACGTGCCCA
TTGTGGAGGCAGAGAAAAGAGAAAGTGTTTTATATACGGTACTTAATATCCCTTTTTAATTAGAAATTAAA
ACAGTTAATTTAATTAAAGAGTAGGGTTTTTTTTCACHENRCTTGGTTAANSERTAATTTCAACHENETATGAGA
TGTATCTTTTGCTCTCTCTTGCTCTCTHT GTACCGGTTTTTGTATATAARAATTCATGTTTCCAATCTCTCTC
TCCCTGATCGGTGACAGTCACTAGCTTATCTTGAACAGAIMTAATTTTGCTAACACTCAGCTCTGCCCTCCCC
GATCCCCTGGCTCCCCAGCACACATTCCTTTGAAATAAGGTTTCAATATACATCTACATACTATATAT AT G
GCAACT TGN T GTGTGTATATATATATATATATGTTTATGTATATATGTGAT TCTGATAAAATAGACATTGCH
B CTGTTTTTTATATGTAAAAACAAAACAAGAAAAAATAGAGAATTCTACATACTAAATCTCTCTCCTTTTTTA
ATTTTAAIRTGT TATCATTTATTTATTGGTGCTACTGTTTATCCGTAATAATTGTGGGGAAAAGANNINNAACA
TCACGTCTTTGTCTCTAGTGCAGTTTTTCGAGA%CGTAGTACA TTTAAACAACGACAAAGAAA

TACAGATATATCTTAAAAAAAAAAAAGCATTTTG AAAGAATTTAATTCTGATCTCAAAAAAAAAAAAAAAA
AA

IGF2BP1 variant 1 (NM_006546.3)

ATTTAGAGGCGGCGCCAGGGCGGCCGCGGAGAAACGTGACACACCAGCCCTCTCGGAGGGGTTTCGGACCGAAGG
GAAGAAGCTGCGCCGTGTCGTCCGTCTCCCTGCGCGCCGCGGGCACTTCTCCTGGGCTCTCCCCGAACTCTCCCG
CGACCTCTGCGCGCCCTCAGGCCGCCTTCCCCGCCCTGGGCTCGGGACAACTTCTGGGGTGGGGTGCAAAGAAAG
TTTGCGGCTCCTGCCGCCGGCCTCTCCGCCTCTTGGCCTAGGAGGCTCGCCGCCCGCGCCCGCTCGTTCGGCCTT
GCCCGGGACCGCGTCCTGCCCCGAGACCGCCACCATGAACAAGCTTTACATCGGCAACCTCAACGAGAGCGTGAC
CCCCGCGGACTTGGAGAAAGTGTTTGCGGAGCACAAGATCTCCTACAGCGGCCAGTTCTTGGTCAAATCCGGCTA
CGCCTTCGTGGACTGCCCGGACGAGCACTGGGCGATGAAGGCCATCGAAACTTTCTCCGGGAAAGTAGAATTACA
AGGAAAACGCTTAGAGATTGAACATTCGGTGCCCAAAAAACAAAGGAGCCGGAAAATTCAAAT CCGAAAMCC
ACCCCAGCTCCGATGGGAAGTACTGGACAGCCTGCTGGCTCAGTATGGTACAGTAGAGAACTGTGAGCAAGTGAA
CACCGAGAGTGAGACGGCAGTGGTGAATGTCACCIHNENCCAACCGGGAGCAGACCAGGCAAGCCATCATGAAGCT
GAATGGCCACCAGTTGGAGAACCATGCCCTGAAGGTCTCCTACATCCCCGATGAGCAGATAGCACAGGGACCTGA
GAATGGGCGCCGAGGGGGCTTTGGCTCTCGGGGTCAGCCCCGCCAGGGCTCACCTGTGGCAGCGGGGGCCCCAGC
CAAGCAGCAGCAAGTGGACATCCCCCTTCGGCTCCTGGTGCCCACCCAGTATGTGGGTGCCATINENGGCAAGGA
GGGGGCCACCATCCGCAACATCACAAAACAGACCCAGTCCAAGATAGACGTGCATAGGAAGGAGAACGCAGGTGC
AGCTGAAAAAGCCATCAGTGTGCACTCCACCCCTGAGGGCTGCTCCTCCGCTTGTAAGATGATCTTGGAGATTAT
GCATAAAGAGGCTAAGGACACCAAAACGGCTGACGAGGTTCCCCTGAAGATCCTGGCCCATAATAACTTTGTAGG
GCGTCTCATTGGCAAGGAAGGACGGAACCTGAAGAAGGTAGAGCAAGATACCGAGACAAAAATCACCATCTCCTC
GTTGCAAGACCTTACCCTTTACAACCCTGAGAGGACCATCACTGTGAAGGGGGCCATCGAGAATTGTTGCAGGGC
CGAGCAGGAAATAATGAAGAAAGTTCGGGAGGCCTATGAGAATGATGTGGCTGCCATGAGCCTGCAGTCTCACCT
GATCCCTGGCCTGAACCTGGCTGCTGTAGGTCTTTTCCCAGCTTCATCCAGCGCAGTCCCGCCGCCTCCCAGCAG
CGTTACTGGGGCTGCTCCCTATAGCTCCTTTATGCAGGCTCCCGAGCAGGAGATGGTGCAGGTGTTTATCCCCGC
CCAGGCAGTGGGCGCCATCATCGGCAAGAAGGGGCAGCACATCAAACAGCTCTCCCGGTTTGCCAGCGCCTCCAT
CAAGATTGCACCACCCGAAACACCTGACTCCAAAGTTCGTATGGTTATCATCACTGGACCGCCAGAGGCCCAATT
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CAAGGCTCAGGGAAGAATCTATGGCAAACTCAAGGAGGAGAACTTCTTTGGTCCCAAGGAGGAAGTGAAGCTGGA
GACCCACATACGTGTGCCAGCATCAGCAGCTGGCCGGGTCATTGGCAAAGGTGGARAAACGGTGAACGAGTTGCA
GAATTTGACGGCAGCTGAGGTGGTAGTACCAAGAGACCAGACCCCTGATGAGAACGACCAGGTCATCGTGAAAAT
CATCGGACATTTCTATGCCAGTCAGATGGCTCAACGGAAGATCCGAGACATCCTGGCCCAGGTTAAGCAGCAGCA
TCAGAAGGGACAGAGTAACCAGGCCCAGGCACGGAGGAAGTGACCAGCCCCTCCCTGTCCCTTCGAGTCCAGGAC
AACAACGGGCAGAAATCGAGAGTGTGCTCTCCCCGGCAGGCCTGAGAATGAGTGGGAATCCGGGACACCTGGGCC
GGGCTGTAGATCAGGTTTGCCCACTTGATTGAGAAAGATGTTCCAGTGAGGAACCCTGATCTCTCAGCCCCAAAC
ACCCACCCAATTGGCCCAACACTGTCTGCCCCTCGGGGTGTCAGAAATTCTAGCGCAAGGCACTTTTARACGTGG
ATTGTTTAAAGAAGCTCTCCAGGCCCCACCAAGAGGGTGGATCACACCTCAGTGGGAAGAAAAATAAAATTTCCT
TCAGGTTTTAAAAACATGCAGAGAGGTGTTTTAATCAGCCTTAAAGGATGGTTCATTTCTTGACCTTAATGTTTT
TCCAATCTTCTTCCCCCTACTTGGGTAATTGATTAAAATACCTCCATTTACGGCCTCTTTCT TACACTAA
TTTTTTTATCT THMMGC TACCAGAAAAAAATGCGAACGAATGCATTGCTTTGCTTACAG GACTCAAGGGA
AAAGAACTGTCAGTATCTGTAGATTAATTCCAATCACTCCCTAACCAATAGGTACAATACGGAATGAAGAAGAGG
GGAAAATGGGGAGAAAGATGGTTAAAATACATAATAATCCACGTTTAAAAGGAGCGCACTTGTGGCTGATCTATG
CCAGATCACCATCTTCAAATTGGCACAACTGAAATTTCCCCACTCTGTTGGGGCTTCCCCACCACATTCATGTCC
CTCTCCCGTGTAGGTTTCACATTATGTCCAGGTGCACATAGGTGCIMMMGAATGCTCAGCAGGGTAGGGGCTGAC
CACTGTCCCTGATTCCCATCGTTCTCAGGCGGATTTTATATTTTTTTAAAGTCIEIT TAATGAT TGGATATGAG
CACTGGGAAGGGGACGCTAACTCCCCTTGATAAAGTCTCGGTTCCATGGAGGACTTGAGTGGCCCCAAAGGCTGC
CACGGTGCCCTCACCCCAGCCCATGTGCTCCCATAAGGGCTGGTTCCTAGAGGCAGGGGTTGTGGGGCACTCCCA
GCCACGGCACTGTTACCTTGGTGGTGGGACTTGGAACCCAACCCTGAGCTCCCGATAAAGCTAAAGTCCATCATC
TGGCAAATTCAGTAAATTGGAGAGTACTTGCTTCTGTTTGTATCTGAGAGGAATTTTTAACTGACGGCTTCTGTC
TCCATGAATCATTATCAGCATGATGAAAGGTGTGTCTAAAAAACAATTCAGAATACCAGCAGCATTGTACAGCAA
GGGGTAAATAAGCTTAAT THNEAAT TTACCAGGCTTAATTAAGATCCCATGGAGTGTTTAGCCCTTGTGGGAGA
CAGAAGCCATCAGTTAAATGAGGTTAGGCCTCTCCTCCTAATATACTGATTGACAATGCANEMAGCCAGGTAAT
GCACTTTAGCTACCCTGGACAATGCTATCAAGTGTGCTGGGAAGGGAGGAAGGCCTCTCTACATATGGAAARAGCC
CATGCGTGGAGTTCCCCTCCTTTCAACATTGCAACAACAGTAACAACAAGACAACCGCAACATGTGGGCGTAGTC
AGGCAATGCTGTGTGCGAAGTAAACTACCTCAAGGTATGAAGTTACCTCAGCAAT TTCCTTTTTGTTCCCC
CCAACCCCATTAAAAAAATTTTTTTTTGATTTTTGTTTTTTTGCAGCTTGCTG TTATATAAAAAAGAAARA
GCAAAGCAAAAGAGAAGCTGATAGTCTTGAAITTATTTTTTTAATGAAAAGAAAAAACAAGAAAGTTATGTT
TCATAATTTCTTACAACATGAGCCAGTAACCCTTTAGGAACTCTCTATGGAGAACAGGCCTGGTGGGARAGGCTT
TGGGGGCTGCCCCCTTAGGAGGAGGCTAGTGCTAAGAGGGAAGGCCCAGGTTTGAGAGAGCCCAGAGGGGCAGAG
CCCAGAGCCTTGTTTGGCCCTGATCTCTGACTTCTAGAGCCCCAGCTGCTGGCGGCTGCTGGAATATCCTACCTG
ATAGGATTAAAAGGCCTAGTGGAGCTGGGGGCTCTCAGTGGTTAAACAATGCCCAACAACCAACCAGCTGGCCCT
TGGTCTCCTCTCTTTCCTCCTTTGGTTAAAGAGCATCTCAGCCAGCTTTTCCCACCAGTGGTGCTGTTGAG
BrrarAABNGCCTCCGTTTTATCGAGGAGAGAAATAATAACTAAAAAATATACCCTTTAAAAAAACCT
TCTCTGTCTAAAAATATGGGAGCTGAGATTCCGTTCGTGGAAAAAAGACAAGGCCACCCTCTCGCCCTCAGAGAG
GTCCACCTGGTTTGTCATTGCAATGCTTTTCATTTTTTTTTTTTGTMG T TTCATTTCAGTTCCGTCT TG Y
BllCTTCCTAATCTATATCCATAGATCTAAGGGGCAAACAGATACTAGTTAACTGCCCCCACCTCTGTCTCCCTGT
CTTCTTTAGATCGGTCTGATTGATTTTAAAAGTGGACCCAAACTTAGGGAATTCTTGAT TTAGGGTGGCTGGTGG
CAAGGAGGGGCAGGGGATATGGGGACGTGACTGGGACAGGTTCCTGCCTTATCATTTTCTCCCTAGGACATTCCC
TTGTAGCCCCCAGAATTGTCTGGCCCAAATTGAATAGAAGCAGAAAAACATTTAGGGATAACATCAGGCCAGTAG
AATTAAGCCTCTCCACCTGTCCCAACCATAAAAAGGGTCTCCCAGCTTTCCATCTCTGGCTCTATATGCTTTATC
CCAAAACAAAGCAGATAACGTTCAGACGTCGGCCATTTAGTAATTTAAAGCGAATTTCCAGCAGCAAGCATGCTT
TGATATCTGGTTCAGACTATCATCAGGAAGAAAAAAAAATCCCACAGTACCTGAAATGTGATTGTTGCAGTGTTC
AGTTTCCTTGGGGGCCTGCTCCCTTCACACCTTGAGCCCAAGTCCTTTTCCGTTGGCTGATTCAGCTCCCAGAAG
AGACGAGGAAGTGTGTGGCAAGGGACTGGAAAACTTCACTTGCTTGGATTAGGCAAGGCTCCACTCATTGTTGAR
B T GCCCAGCAGGAAAATCATGTAAGT TATACCACCAGAAAGCAAAAGGAGCATGGTTTGGTGGTTAAGGTTTA
GTGGGATGAAGGACCTGTCTTGGTGGGCCGGGCCCTCTTGTGCCCCGTAGGCTAGGTCTTAGGGCAACTCCTTGC
CCTCCTGCTCAGCACCTCCATTTCCCCATCCTTGGTGAGATAACAAGCTATCGCGAAAAGCACTTGGGAGATTTG
GATGATTTGAGAAGAGTGACTTAAAAAAAATGCTTCTGTGCTCTAAGATATATATGTGTGTGTGTGTGCTACATA
TATATTTTTAAGAAAGGACCATCTCTTTAGGATATATTTTTAAATTCTTTGAAACACATAACCAAAATGGTTTGA
TTCACTGACTGACTTTGAAGCTGCATCTGCCAGTTACACCCCAAATGGCTTTAATCCCCTCTCGGGTCTGGTTGC
CTTTTGCAGTTTGGGTTGTGGACTCAGCTCCTGTGAGGGGTCTGGTTAGGAGAGAGCCATTTTTAAGGACAGGGA
GTTTTATAGCCCTTTTCTACTTTCCTCCCCTCCTCCCAGTCCTTATCAATCTTTTTTCCTTTTTCCTGACCCCCT
CCTTCTGGAGGCAGTTGGGAGCTATCCTTGT TTATGCCTCACHNMMGGCAGAAAAGACCCCATTTAAAACCCAGA
GAACACTGGAGGGGGATGCTCTAGTTGGTTCTGTGTCCATTTTCCTCTGTGCCAAAGACAGACAGACAGAGGCTG
AGAGAGGCTGTTCCTGAATCAAAGCAATAGCCAGCTTTCGACACATACCTGGCTGTCTGAGGAGGAAGGCCTCCT
GGAAACTGGGAGCTAAGGGCGAGGCCCTTCCCTTCAGAGGCTCCTGGGGGATTAGGGTGTGGTGTTTGCCAAGCC
AAGGGGTAGGGAGCCGAGAAATTGGTCTGTCGGCTCCTGGTTGCACTTTGGGGAAGGAGAGGAAGTTTGGGGCTC
CAGGTAGCTCCCTGTTGTGGGACTGCTCTGTCCCCTGCCCCTACTGCAGAGATAGCACTGCCGAGTTCCCTTCAG
GCCTGGCAGACGGGCAGTGAGGAGGGGCCTCAGTTAGCTCTCAAGGGTGCCTTCCCCTCCTCCCAACCCAGACAT
ACCCTCTGCCAAACTGGGAACCAGCAGTGCTAGTAACTACCTCACAGAGCCCCAGAGGGCCTGCTTGAGCCTTCT
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TGCTCCACAGGAGAAGCTGGTGCCTCTAGGCAACCCCTTCCTCCCACCTCTCATCAGGGGTGGGGGTTCTCCTTT
CTTTCCCCTGAAGTGTTTATGGGGAGATCCTAGTGGCTTTGCCATTCAAACCACTCGACTGTTTGCCTGTTTCTT
GAAAACCAGTAGAAGGGAAACAGCACAGCCTGTCACAGTAATTGCAGGAAGATTGAAGAAAAATCCTCATCAATG
CCAGGGGACATAAAAGCCATTTCCCTTCCAAATACTCGACAATTTAGATGCAGAACATTTCTCTGINNMYCAGACT
TAGAGTAACACCAGCTGAAAACTGCAGTTTCTTTCCTTTGGATACATAAGGCTTCTCTATCGGGGTACGGGACAG
GGAGGAGGCCTCATGTCTGAAGGGGGATTTAGGGGCGAGAGCCCCAGCCCTGACCCTCGGTCCTGTGCACCGCTT
TGGGGCACAGTCTGATGGCGCCTTTGCTGGCGCCTTAGTATGGTTGACTCCGGATGGACAAAAGAAAAAAAATTT
TTTTTCTTGAATGAAATAGCAGGAAGCTCCTCGGGAGCATGTGTTTTGATTAACCGCAGGTGATGGATGCTACGA
GTATAAATGGATTAACTACCTCAATCCTTACAGTAAGATTGGAACTAAGGGCAGGGACTCATGCATAAGGGTATG
AATCCCAGCCAGGACAAGTGAGTTGAGGCTTGTGCCACAAAAGGTTTGTCCTTGGGGAACAGGCAGGCCTGCCAG
GATCCCCCCCATATCGATTGGGCTGGGAGGGCTGGCCATGAGGTCCCCACTTTCTGCTTTCCTTGCCCATGTGTC
ACCCCTTTGGCCTCCAGCTTGTCCCTCTCTCACTTTCTATAGCTTTGTTGGACCAGATGGTGAGGAAAGGAATGG
CCTCTTCCCTTCTAGAGGGGGCTGGCTGGAGTGAGACCTGGGGCTTGGCCTGGAACCCACCACACAGCCCCAAAG
TCAGGAAGCCTGGGGAAACCAGAGCTGAGACCTCTTCAACAGGGTTTCTTTGAGATCCTACACCTCCATTGGGCC
CTTTTTCAGTCTTCAATGGGGGCCCAGTTGGCTCTAGAAGGAGAAGAGGTGAAGCAGGATCCTTTGCCCTGGGGG
AGTCTGAGGGCGCGGTCCTTGGACTCATTCAGGCCGTCTTTGTAGTTGGGGGAGTTCCACTGGGCGATCCCAGCC
CCTCCCCACCCACCCTCTAATGGACCTCCTCATAGAAGCCCCATTTCACTTTTGTTTTATCTACCTCTTAGCAAA
ACAATAGATAAATTAGGTAGTGGCAGCTCCACTTGCTTAGGTTAGGGGGGGAAAAAGATTTCTTTTTCCAAAGGA
AAAAAA@AC CTTGAGAATACTTTCCAAAAAATAAAATTAAAAAAAAAAAAACCAAAAAAAAAAATTTTTTTT
TAAAAGGGAGACATTTTCCAGTGACCACTGGATTGTTTTAATTTCCCAAGCTTTTTTTTCCCCCATAAATAAGTT
TCACTCTTTGGCGATTTTCTTCACTTGTTTAAGATAACGTGCTAGCINNEICCAACAGGTAACAGCTTTCACAGTC
TGCCCCTGGCCTGTCTCACCCCATCCCCCACCCHNNMICCTGCCAGTGAGTCCTTCCTGTGCTTCTCTCCCTTCTC
CCCTCCCAGCCAGCTGACTTCAGTCACCCCTGTCCCCCCTCCCCTGCCAATAAGCTCCCCCAGGAATAAAGGCTT
TGTTTTGGGGATGCTTAAATCTTGACTGGCACTTCCCGGCTGTGGGGGCTGGGGAGCCACTTGTAACATTTCTGT
GCAGATTTTATGTTAGCCACTGCTATGTAAAAGCACGTTCAAAATGAATTTCAGCAGATTATGTGTTACCATAAT
GAATAAACGTCCTCTATCACCATTTGGAGTCTCCCTTTTCTCCAGGATCTTGATCCTGGTCCCCAAAACCAGAGT
GAATCAAAAGAGCTTCCTCCCCTGAGGCAAAGTGGATTTGTAAGCAGTTCTGAAACATCACTTACTCAGAAGAGG
GAACGATGINNMYT TGATGAGTGCAAATTGGGAAGAGCTGGAGGCCTACTGCTTGGGACAGTTTTTTTTTTTTTTT
TTTTTTTAAATATGAGTGCTAGCTINNMYCTGTAATTGCGGCAACTTTGAAAATTCINNMNT TACTGGAAATCTGCC
AGCCATCACCACCCGATTTTGATTGTATCCTTCCTCCCATCCTTTAATCTGTTCATTGCTTTGGGGGAGGTGGGG
CAGCTGGCTCACACGTTGGAGTTTGTTCTTTGATGGATGAACGAACACTCCAGTTTTCTTTCCCGTGAAGGTTGT
TTCAGCCACAAACCACTTCATTTTGCTGTTTCAATTTCAAAATAAAAGGAAACTTA@GAAAGACAA

IGF2BP3 (NM_006547.2)

AAGACTTAGGAAGACTGGTGGATGCGTTTGGGTTGTAGCTAGGCTTTTTCTTTTCTTTCTCTTTTAAAACACATC
TAGACAAGGAAAAAACAAGCCTCGGATCTGATTTTTCACTCCTCGTTCTTGTGCTTGGTTCTTACTGTGTTTGTG
IR T TAAAGGCGAGAAGACGAGGGGAACAAAACCAGCTGGATCCATCCATCACCGTGGGTGGTTTTAATTTTTC
GTTTTTTCTCGTTATTTTTTTTTAAACAACCACTCTTCACAATGAACAAACTGTATATCGGAAACCTCAGCGAGA
ACGCCGCCCCCTCGGACCTAGAAAGTATCTTCAAGGACGCCAAGATCCCGGTGTCGGGACCCTTCCTGGTGAAGA
CTGGCTACGCGTTCGTGGACTGCCCGGACGAGAGCTGGGCCCTCAAGGCCATCGAGGCGCTTTCAGGTAAAATAG
AACTGCACGGGAAACCCATAGAAGTTGAGCACTCGGTCCCAAAAAGGCAAAGGATTCGGAAACTTCAGATACGAA
ATATCCCGCCTCATTTACAGTGGGAGGTGCTGGATAGTTTACTAGTCCAGTATGGAGTGGTGGAGAGCTGTGAGC
AAGTGAACACTGACTCGGAAACTGCAGTTGTAAATGTAACCINNNMYCCAGTAAGGACCAAGCTAGACAAGCACTAG
ACAAACTGAATGGATTTCAGTTAGAGAATTTCACCTTGAAAGTAGCCTATATCCCTGATGAAATGGCCGCCCAGC
AAAACCCCTTGCAGCAGCCCCGAGGTCGCCGGGGGCTTGGGCAGAGGGGCTCCTCAAGGCAGGGGTCTCCAGGAT
CCGTATCCAAGCAGAAACCATGTGATTTGCCTCTGCGCCTGCTGGTTCCCACCCAATTTGTTGGAGCCATCATAG
GAAAAGAAGGTGCCACCATTCGGAACATCACCAAACAGACCCAGTCTAAAATCGATGTCCACCGTAAAGAAAATG
CGGGGGCTGCTGAGAAGTCGATTACTATCCTCTCTACTCCTGAAGGCACCTCTGCGGCTTGTAAGTCINNMNCTGG
AGATTATGCATAAGGAAGCTCAAGATATAAAATTCACAGAAGAGATCCCCTTGAAGATTTTAGCTCATAATAACT
TTGTTGGACGTCTNMNGGTAAAGAAGGAAGAAATCTTAAAAAAATTGAGCAAGACACAGACACTAAAATCACGA
TATCTCCATTGCAGGAATTGACGCTGTATAATCCAGAACGCACIHNMNACAGTTAAAGGCAATGTTGAGACATGTG
CCAAAGCTGAGGAGGAGATCATGAAGAAAATCAGGGAGTCTTATGAAAAT GAMGCTTCTATGAATCTTCAAG
CACATTTAATTCCTGGATTAAATCTGAACGCCTTGGGTCTGTTCCCACCCACTTCAGGGATGCCACCTCCCACCT
CAGGGCCCCCTTCAGCCATGACTCCTCCCTACCCGCAGTTTGAGCAATCAGAAACGGAGACTGTTCATCTGTTTA
TCCCAGCTCTATCAGTCGGTGCCATCATCGGCAAGCAGGGCCAGCACATCAAGCAGCTTTCTCGCTTTGCTGGAG
CTTCAATTAAGATTGCTCCAGCGGAAGCACCAGATGCTAAAGTGAGGATGGTGATTATCACTGGACCACCAGAGG
CTCAGTTCAAGGCTCAGGGAAGAATTTATGGAAAAATTAAAGAAGAAAACTTTGTTAGTCCTAAAGAAGAGGTGA
AACTTGAAGCTCATATCAGAGTGCCATCCTTTGCTGCTGGCAGAGTIWNMNGGAAAAGGAGGCAAAACGGTGAATG
AACTTCAGAATTTGTCAAGTGCAGAAGTTGTTGTCCCTCGTGACCAGACACCTGATGAGAATGACCAAGTGGTTG
TCAAAATAACTGGTCACTTCTATGCTTGCCAGGTTGCCCAGAGAAAAATTCAGGAAATTCTGACTCAGGTAAAGC
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AGCACCAACAACAGAAGGCTCTGCAAAGTGGACCACCTCAGTCAAGACGGAAGTAAAGGCTCAGGAAACAGCCCA
CCACAGAGGCAGATGCCAAACCAAAGACAGATTGCTTAACCAACAGATGGGCGCTGACCCCCTATCCAGAATCAC
ATGCACAAGTTTTTACCTAGCCAGTTGTTTCTGAGGACCAGGCAACTTTTGAACTCCTGTCTCTGTGAGAATGTA
TACTTTATGCTCTCTGAAATGTATGACACCCAGCTTTAAAACAAACAAACAAACAAACAAAAAAAGGGTGGGGGA
GGGAGGGAAAGAGAAGAGCTCTGCACTTCCCTTTGTTGTAGTCTCACAGTATAACAGAIGAC TAATTCTTCTTA
ARSI CCCCCATAATGCCAGAAATTGGCTTAATGATGCTTTCACTAAATTCATCAAATAGATTGCTCCTARATCC
AATTGTTAAAATTGGATCAGAATAATTATCACAGGAACTTAAATGTTAAGCCATTAGCATAGAAAAACTGTTCTC
AGTTTTATTTTTACCTAACACTAACATGAGTAACCTAAGGGAAGTGCTGAATGGTGTTGGCAGGGCINMEMNALACG
TGCATTTTTACTCAACTACCTCAGGNCAGTAATACAATGAAAAGCAAAATTGTTCCTTTTTTTTGAAAATTT
TATATACTTTATAATGATAGAAGTCCAACCGTTTTTTAAAAAATAAATTTAAAATTTAACAGCAATCAGCTAACA
GGCARATTAAGATTTTTACTTCTGGCTGGTGACAGTAAAGCTGGAARATTAATTTCAGGGTTTTTTGAGGCTTTT
GACACAGTINAGT TAAATCAAATGTTCAAARATACGGAGCAGTGCCTAGTATCTGGAGAGCAGCACTACCATT
I C T T TCATTTATAGT TGGGAAAGTTTTTGACGGTACTAACAAAGTGGTCGCAGGAGATTTTGGAACGGCTGG
TTTAAATGGCTTCAGGAGACTTCAGTTTTTTGTTTAGCTACATGATTGAATGCATAATAAATGCTTTGTGCTTCT
GACTATCAATACCTAAAGAAAGTGCATCAGTGAAGAGATGCAAGACTTTCAACTGACTGGCAAAAAGCAAGCTTT
AGCTTGTCTTATAGGATGCTTAGTTTGCCACTACACTTCAGACCAATGGGACAGTCATAGATGGTGTGACAGTGT
TTAAACGCAACAAAAGGCTACATTTCCATGGGGCCAGCACTGTCATGAGCCTCACTAAGCNMNT TGAAGATTTT
TAAGCACTGATAAATTAAAAAAAAAAAATTAGACTCCACCTTAAGTAGTAAAGTATAACAGGATTTCTGTATACT
GTGCAATCAGTTCTTTGAAAAAAAAGTCAAAAGATAGAGAATACAAGAAAAGTTTTTGGGATATAATTTGAATGA
CTGTGAAAACATATGACCTTTGATAACGAACTCATTTGCTCACTCCTTGACAGCAAAGCCCAGTACGTACAATTG
TGTTGGGTGTGGGTGGTCTCCAAGGCCACGCTGCTCTCTGAATTGATTTTTTGAGT TTTGTTTGTAAGATGATCA
CAGTCATGTTACACTGATCTAAAGGACATATATATAACCCTTTAAAAAAAAAATCACTGCCTCATTC THINENTCA
AGATGAATTTCTATACAGACTAGATGTTTTTCTGAAGATCAATTAGACATTTTGAAAATGATTTAAAGTGTTTTC
CTTAATGTTCTCTGAAAACAAGTTTCTTTTGTAGTTTTAACCAAAAAAGTGCCCTTTTTGTCACTGGATTCTCCT
AGCATTCATGATTTTTTTTTCATACAATGAATTAAAATTGCTAAAATCATGGACTGGCTTTCTGGTTGGATTTCA
GGTAAGATGTGTTTAAGGCCAGAGCTTTTCTCAGHNTGATTTTTTTCCCCAANNTGATTTTTTAAAAATAT
ACACATAGGTGCTGCATTTATATCTGCTGGTTTAAATTCTGTCAINENTCACTTCTAGCCTTTTAGTATGGCARA
TCAN T TACTTTTACTTAAGCATTTGTAATTTGGAGTATCTGGTACTAGCTAAGAAATAATTCTATAATTGAG
TTTTGTACTCACCATATATGGATCATTCCTCATGTATAATGTGCCCCAAATGCAGCTTCATTTTCCAGATACCTT
GACGCAGAATAAATTTTTTCATCATTTAGGTGCAAAAAAARLA

NEATI1 variant 2 (NR_131012.1)

GGAGTTAGCGACAGGGAGGGATGCGCGCCTGGGTGTAGT TGTGGGGGAGGAAGTGGCTAGCTCAGGGCTTCAGGG
GACAGACAGGGAGAGATGACTGAGTTAGATGAGACGAGGGGGCGGGCTGGGGGTGCGAGAAGGAAGCTTGGCAAG
GAGACTAGGTCTAGGGGGACCACAGTGGGGCAGGCTGCATGGAARATATCCGCAGGGTCCCCCAGGCAGAACAGC
CACGCTCCAGGCCAGGCTGTCCCTACTGCCTGGTGGAGGGGGAACTTGACCTCTGGGAGGGCGCCGCTCTTGCAT
AGCTGAGCGAGCCCGGGTGCGCTGGTCTGTGTGGAAGGAGGAAGGCAGGGAGAGGTAGAAGGGGTGGAGGAGTCA
GGAGGAATAGGCCGCAGCAGCCCTGGAAATGATCAGGAAGGCAGGCAGTGGGTGCAGGGCTGCAGGAGGGCCGGG
AGGGCTAATCTTCAACTTGTCCATGCCAGCAGCCCCTTTTTTTCCAGACCAAGGGCTGTGAACCCGCCTGGGGAT
GAGGCCTGGTCTTGTGGAACTGAACTTAGCTCGACGGGGCTGACCGCTCTGGCCCAGGGTGGTATGTAATTTTCG
CTCGGCCTGGGACGGGGCCCAGGCCGGGCCCAGCCTGGTGGAGCGTCCAGGTCTGGGTGCGAAGCCAGGCCCCTG
GGCGGAGGTGAGGGGTGGTCTGAGGAGTGATGTGGAGTTAAGGCGCCATCCTCACCGGTGACTGGTGCGGCACCT
AGCATGTTTGACAGGCGGGGACTGCGAGGCACGCTGCTCGGGTGTTGGGGACAACATTGACCAACGCTTTATTTT
CCAGGTGGCAGTGCTCCTTTTGGACTTTTCTCTAGGTTTGGCGCTAAACTCTTCTTGTGAGCTCACTCCACCCCT
TCTTCCTCCCTTTAACTTATCCATTCACTTAAAACATTACCTGGTCATCTGGTAAGCCCGGGACAGTAAGCCGAG
TGGCTGTTGGAGTCGCIIMMGTTGGTAATGGTGGAGGAAGAGAGGCCTTCCCGCTGAGGCTGGGGTGGGGCGGAT
CGGTGTTGCTTGCCTGCAGAGAGGGTGGGGAGTGAATGTGCACCCTTGGGTGGGCCTGCAGCCATCCAGCTGAAA
GTTACAAAAATGCTTCATGGACCGTGGTTTGTTACTATAGTGTTCCTCATGGCGAGCAGATGGAACCGGGAGACA
TGGAGTCCCTGGCCAGTGTGAGTCCTAGCATTGCAGGAGGGGAGACCCTGGAGGAGAGAGCCCGCCTCAATTGAT
GCCTGCAGATTGAATTTCCAGAGGCTTAGGAGGAGGAAGTTCTCCAATGTTCTGTTTCCAGGCCTTGCTCAGGAA
GCCCTCHMNCAGGAGGCTACCATTTARAGT TTGCAGATGAGCTTATGGGGGGCAATCTTAAAAAGTCCACAGCA
GATGCATCCGGCTCGAGGGGCCATCAGCTTTGAATARATGCTTGTTCCAGAGCCCATGAATGCCAGCAGGCACCC
CTCCTTTCCTGGGGTAAAGGTTTTCAGATGCTGCATCTTCTAAATTGAGCCTCCGGTCATACTAGTTTTGTGCTT
GGAACCTTGCTTCAAGAAGATCCCTAAGCTGTAGAACATTTTAACGTTGATGCCACAACGCAGATTGATGCCTTG
TAGATGGAGCTTGCAGATGGAGCCCCGTGACCTCTCACCTACCCACCTGTTTGCCTGCCTTCTTGTGCGTTTCTC
GGAGAAGTTCTTAGCCTGATGAAATAACTTGGGGCGTTGAAGAGCTGTTTAATTTTARAATGCCTTAGACTGGGGA
TANEEA GAGGAAGCAGATTGTCAAATTAAGGGTGTCATTGTGTTGTGCTAAACGC TGGGAGGGTACAAGTTGGT
CATTCCTAAATCTGTGTGTGAGAAATGGCAGGTCTAGTTTGGGCATTGTGATTGCATTGCAGATTACTAGGAGAA
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GGGAATGGTGGGTACACCGGTAGTGCTCTTTTGTTCTTGCTTCGTTTTTTTAAACTTGAACTTTACTTCGTTAGA
TTTCATAATACTTTCTTGGCATTCTAGTAAGAGGACCCTGAGGTGGGAGT TGTGGGGGACGGGGAGAAGGGGACA
GCTTGGCACCGGTCCCGTGGGCGTTGCAGTGTGGGGGATGGGGGTATGCAGCTTGGCACTGGTACTGGGAGGGAT
GAGGGTGAAGAAGGGGAGAGGGTTGGTTAGAGATACAGTGTGGGTGGTGGGGGTGGTAGGAAATGCAGGTTGAAG
GGAATTCTCTGGGGCTTTGGGGAATTTAGTGCGTGGGTGAGCCAAGAAAATACTAATTAATAATAGTAAGTTGTT
AGTGTTGGTTAAGTTGTTGCTTGGAAGTGAGAAGTTGCTTAGAAACTTTCCAAAGTGCTTAGAACTTTAAGTGCA
AACAGACAAACTAACAAACAAAAATTGTTTTGCTTTGCTACAAGGTGGGGAAGACTGAAGAAGTGTTAACTGAAA
ACAGGTGACACAGAGTCACCAGTTTTCCGAGAACCAAAGGGAGGGGTGTGTGATGCCATCTCACAGGCAGGGGAA
ATGTCTTTACCAGCTTCCTCCTGGTGGCCAAGACAGCCTGTTTCAGAGGGTTGTTTTGTTTGGGGTGTGGGTGTT
ATCAAGTGAATTAGTCACTTGAAAGATGGGCGTCAGACTTGCATACGCAGCAGATCAGCATCCTTCGCTGCCCCT
TAGCAACTTAGGTGGTTGATTTGAAACTGTGAAGGTGTGATTTTTTCAGGAGCTGGAAGTCTTAGAAAAGCCTTG
TAAATGCCTANEG TGGGCTTTTAACGTAT T TAAGGGACCACTTAAGACGAGATTAGATGGGCTCTTCTGGATT
TGTTCCTCATTTGTCACAGGTGTCTTGTGATTGAAAATCATGAGCGAAGTGAAATTGCATTGAATTTCAAGGGAL
TTTAGTATGTAAATCGTGCCTTAGAAACACATCTGTTGTCTTTTCTGTGT TTGGTCGANMAATAATGGCAAAA
TTTTTGCCTATCTAGTATCTTCAAATTGTAGTCTTTGTAACAACCAAATAACCTTTTGTGGTCACTGTAAAATTA
AT GGTAGACAGAATCCATGTACCTTTGCTAAGGT TAGAATGAATAATT TATTGTATTTTTAATTTGAATGT
TTGTGCTTTTTAAATGAGCCAAGACTAGAGGGGAAACTATCACCTAAAATCAGTTTGGAAAACAAGACCTAAAAA
GGGAAGGGGATGGGGATTGTGGGGAGAGAGTGGGCGAGGTGCCTTTACTACATGTGTGATCTGAAAACCCTGCTT
GGTTCTGAGCTGCGT CMIGAATTGGTAAAGTAATACCAATGGCTTTTTATCATTTCCTTCTTCCCTTTAAGTT
TCACTTGAAATTTTAAAAATCATGGTTATTTTTATCGTTGGGATCTTTCTGTCTTCTGGGTTCCATTTTTTAAAT
GTTTAAAAATATGTTGACATGGTAGTTCAGTTCTTAACCAATGACTTGGGGATGATGCAAACAATTACTGTCGTT
GGGATTTAGAGTGIJNMlAGT CACGCATGTATGGGGAAGTAGTCTCGGGTATGCTGT TGTGAAATTGAAACTGTAA
AAGTAGATGGTTGAAAGTACTGGTATGTTGCTCTGTATGGTAAGAACTAATTCTGTTACGTCATGTACATAATTA
CTAATCACTTTTCTTCCCCTTTACAGCACAAATAAAGTTTGAGTTCTAAACTCATTAGAATTGTT CEMEGCTAT
GTTACATTTCTCGACCCCTATCACATTGCCTTCATAACGACTTTGGATGTATCT TCAINNMMGTAGATTTAGGTCT
AGATTTGCTAGCTCCAAGTAATTAAGGCCATGTAGGAGAGCATGGTAACCACAGATAGAACTGGHNIATCCCAA
GTGGTCTGCAGACTGCTGAGTGGGGATGGGATCTGCTCTCTGTTGAGAGTTGGTAATCATTGGTTTGAAATGTGA
TGAAACCACTCAAGCCAATGAAGGTGGGTGTGTAGGTGGGGAGTACTTTGCCATAAIIT TAAAACATTACCTG
GTTAGAGTTCTAAGTGGTACTTATTTTTGTTTGGTTAGGGGAAAGCCTGAATAAAAACAGAAATGGACACATAAT
ATGCAINICCATAGTCTTTGGGAGGCTGGAATGTGCCTGGGATTTGGGTCTAAGTGTATGCGTAATTCTTACCT
CACTAAAGAATTTGCCTTGTTTTTTTCCTTTTGGTGAGTGACTAAAACGTCTGGGCTTCCCTGTGTGCGTGCTAC
AGTAAGCAAGCAGAGGCTGTGCAAAGGTGTGAGCAGGATCACGTGGAATCTGGAGGATACATCTTGGCTTGCAAA
CTGCCTCTGTCTCCTGGGTGGGACTGTTCTGTCCTTGCACTGCTGTTCTGTGTTACCTCTTGGGGTGTAAGGTTT
TGCTTACAGGAGACAAACTTTGGGCGTAGAATGGAAGCCACTGCCAGCCTCTGTGCTGAGAAGGAAGGTGCTTGT
TTCAAAGGGAGCAGCAAGGGAGGCTTGTTCTACTCACCTGGGCCTGTTTGCCTGAGAAGGGGAGATAAGGGCTGA
ACTGGGACTAGCCAGGGGGACCAACACAAATGGTGGGGGATCATGACCTGAAGGATTCTTTCCTTCCCATGAGCT
GCAGGGCTGGTTGCCGTCCTTGCAACTGTGTC THMMTGCCTGTGCCGTTATATCTTGGTGACCCCTCCACGTGT
ACACTACTGACAAACGGGTGGAGTGCTGGGGAGAAGTCACTGTGCCGCCCACCTAGTAAACCTTCTGTCTGTGCT
CATGGCATCTCCAAGATGGGGCACTGCTGTGTGCAGAATCCAGGGTCCTCTTTCTGCTTGCAACTCCTTTCCCTG
GATGCCCCAGAAACAATCCAGGCCTCCTTTCCTATCTTACCCCTTTGCTTTGCTTTTTACCCCAGCACCTCTATA
ACCGCCTTCTCTTCTTTTCAGAACTCCTTGTTTCTCGTCCTGTTTTTTATGATTACAAAACTCTTGCTTCCACCC
TGGAAGATAACTGCTATAGATGCCTGTATGTAAATGGTGCTGTCTCCAGCAACTGGCATGCTGAAGAAGAATTGA
TTCACGGGGTATAAATGTTGGGGATTGGAAGTGGGGATGAAATGGCACTTGTTGATACAGGAGCAGAGAGGTGAG
GCCGACTGCTGAAGACAGCTCGCCACCCTCCTTGCCTCCACTCCAATCCAGGGGCTGGGGCCACATTCTTTGCCT
TCATTTATCCTCAGATCAGGTGAGATCGACAGGAGGTGTTGATGGCAGTGCCAGCAATIGCTAATCCGTTTG
CATCCTTATGCATAGATCTGAATTCAGACTTTGTGAATTTCCAGAGGTGTGGGTAATATAATAGAATTCAGTGAG
TGGGCATGGCTGATCTTGTGCAAATTAAAAGT TATGGGGCATAAGAATAGCAAAAGTTGAACTTCTTTTAAARAG
GAAAGTACCCTGAGAGCCAGHGGT TGAGGCTCTTCAGTATGCCCAGGTTGGCAGCACTGAGAACCGCAGGAA
CGGCCTGTTGTTACAAAAAGGAGATTGACTCAGCTGCCCTTGGTGCATCTGACTGACTATGACTGCTGAGAGATT
CCAAGGACCCTTAATGCCAGGGCTAACCTCTCCATGTGCAGTGAGACCTCTGGAGGAAGTGTCATCCTCTGGCTT
TGTGTGGTACTCATTATGGTGCAGTGCGGGCATGAAATGAAGACACCCAAATAGGCTTACAGATACGATATGTTT
TAAATGTTCGTATTTAACAAAAACATACTGACACTGTTTGGAAATGGCAACAGGAAGATAGCAAAATGAATACTA
ACATTACGAAAAGATGAACAGGTACATGTTCCAAGGCAGGTGGCTGTGAACTTCCTCTGAGTGAAGGCATCCCCT
CCAGCACCTTTCAGCCTGCTAGTTAGGACGACCCGCCGCCACCCTCCAGGACCTCCAGCCCTGCACTGCCTTTCC
TCTCTTTTAAATAATTCTTCATTGAGTTCTAATATGTAAAAAAAAAAAGT TTACTGTAAAGT TTGCAAATAAGGA
AATTTTTTTTAAAAGTCCTCAGTAATCTTACCAGTAACAATTGTTATGGGCACATTTGCTTTTGGAAGATTTCTT
TTGTATGCATGGGATAAGTACATTTTTAAACAAAAATGGGATTATGCCATAAATTCIMIT TGTGACTTTAATAT
ATAGTGAACACCTTTTTTAATGATGACAGGATGTTCCCTTGCATGGCTGTATCAAT TTAAACAATCTTGTTTCAA
TGGGCATACAGGGTATTTTCTAGTTTTTTTTTCCTCTTAGAAAATAATACTTGCGATGACTTTCCTTGTAGCTCA
GACTTTTTCACGTCTGTTGTTATCTCTTTGGGAATGCTGAATACATACAT TTCGAGAAGGAAATGACTGTTAAAC
TCTTAAGACTTCAGGTTCAJENEIGCTAAACTGCCCAGCAGGGAGGGATTTTTTCAATTAGTGTTCTCACTGGTGA
GGCAAACCTGATGCCTTCCCCTCTTCCTCAGAACCGGCTTTATCACATTGAAAACCTTTGCTCCTCCGACGGATC
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GAGTCTGCTTTCCCTCTGGATGTGAGCATTGCTTTGTCTGCTGGTGACTGAACATCTCTACCTTGTGTCAATTGG
CCATTTGTGGTGTGTGTGTGTGTGCGTGTGTGTGTGTGTGTGTGTGTATGATTTTCTAATTCCTAGTCATTTTTC
B GATTGTTTTGCARAAGCCATTTACATCTTAAGGATATTGATAATCTTTTGT T AR T GATGCAAATATTT
TTTTCCAGTTTATAGGTTGCCTTTTAATTTTGTGTTTCAGGTAGATAAAAGTTAAACGATTTTCTTAGGTTAGTT
TATCACTGTGGTTTCTGAACTTGTTATGTGTAGATCTTTTCCACCCCAAGAGTACATAAATNNAATCCATACTT
TCTTATGGAACTTGTATGGTTTCGTTTTTTACATTTAAACCTTCTTCCCCGTGGTGTGTGTTGTGGAATCTGTGT
TTGTGTGAGGAGGGGCATGGTGCTCTCAGAACCCACCTCCTGTGGCCAGAGAGCCCTGTCCTGTGAGGGTGGTTG
TCACAGTGGCAGGGTTCAATTCAGAAGACCTTGAGGGCAGGCTGATGTTTCCTGAATGGGCCCCTGGTTGTTGCT
TGTCCCTGACTCTCCATTTCCCCATCTGAGTGGATTTGGACCTAATAGGGCACTGGAGCTGGTTCGAATCCTGAC
TGGACTACTTGGCAACTTTATGTCTGGGAGCAAGTTACTTAACCTCCCCAAGCCTGTGTCTGTGAAATGCGGGTA
AATGAATGTAGATGTTTGGCAGCAGCTACTCCTTGTTGAGCTCTCACAGTGAACTCTCCTGCCTCTGCCCTCCTT
CCCCGCCTCCCCTGGTGCCTAGCGTCAGGTCTAGCCACTTCCTCCTGGGCCCCTCTCCCTTTTCTGTGGCTGGCT
GCCTGCCCGCCTGGCGCTGGACCTTTCATGTAACGGGAATCAGCATGTAINC TGGTCTGGTCTGTTTCTACAC
TTAATTTTGTTTCCAGTAGHT CCCTGTACCGGCAGAGTTCACAAACACATTTGAAGAGGCTTTTTCTCAGGA
TTCTTAACCTTCCCAAAGGAAGTCCCATGGATGGGTTTCTAGAAGTCTATAAATGCTCTGAAATTGTATTTTTCT
GTGGAAAGCATAACTTTCATCTGCTTGTTCGTGCTCAAAAAAGATCATGAATGAATGATTGCATGATTTTATGCC
ATTGTGCTTATACTAAAGGATATGTAGCCCATCTCTTGAGCTGTTAAACTGTTTTGACTACTTTAAATCGTGCAG
CTGTGAGCATCTCTGTAAATTTAGTGTACACATGTATCCCCTGGAGTGGCATTGCCTCGGCAGTGAGCACTTATG
GTTTTATAACTCTCTTCACAGACTCAAATGACTCCAGAAAGCTACACTTCCTGTTGTGAGTATATGATATCCATT
TCCCTACATAGCCACTAACATCAGGTTTTTACAATTTTATTTATTTCTTGCTACTTTAAGAAATTTTTGTGGTGA
AATACATATAATAGAAGTTGACTATCTGAATCATTTTTAAGTATACATTCAGTAGTGTTAAGTATGTCGCCATTG
TTGTACAACCAATCTCCAGAACTTTTTCATCTTGCAAAACAAACTCTGTACCCATTAAATAACATTAAACATTCC
ATTCCCTCCAGCCTCAGCAACCCCATTCTACTTTCTGTTTCTGTGAGTTTGACHNCCAAGCACTTCATATCAG
TTAAATCATGAAGHNET GTCTGTCTGTGACTGGC T T CTCTGAGCACAGTGTCCTCGAGATGCGTCTATGT
TGTAGCATATGTCAGAATTTCCTTCCTTTTTAAAAGATCCAAATAA NI C TN T TATATCTTTTTTTTATCC
ATTCATCCATTAGTGGACACTTGGGTTGCTTTTGGCMGTAAATAATGGTGCTATGTACAAATATCTANENA
TTGTATTTACAAGTATAATGCTGTAATGTACACACATCTTTTTGAGATCCTACCTTCAGTTCTTTTGAGTATATA
GCCAGAAGTGGIENEMACTAAATCTTACGAIMMTC TATTTTTAAT T TATTGAGGAACCACTGTAGTTTTTCATAG
CAACTGCACCATTTTACGTTCTCACCAAGAGTGCACAAGGGTTCCGAGGTTCCCACATCCTCCCCAACACTTGTT
ATTTTCTGCTTTTTTTAGATTGCAGCCATCATAGTGGGTGTGAGGTGACATTTCATTGTGGTTTTGATTTGCATT
TCCCTAATGAGGAGTGATGCTGAGCATCTTTTCATATGCTTACTGGTCATTTGTATGTTGTCTTTGGAAAAATGT
C CAAGTCCTTTGACINET TAAAAATTGGGTJAGAGTTATCGTTGTTGTTGACTTGTAGGAGT TTCTT
TCT CTGGAINIALTCCCCTATCAGATATATGATTTGCAAATATCTTCT CT CCATAAGGTTACTTT
TTCACTTTGTTGATTGTGTTCTTTGATGTATAGAAGTTTTTAGTTTTGAAATAGTCTAATT TATCTGTTTTTACT
TTTGTGGTCTGTGCTTTTGGTGTCATATCCAAGAAATCCTTGCCAAATCCAACGTTATAAGGTACTTTTAAGGHR
BT TAGTTGTCTTAGTCT AT CTGTACTCACCTTTCTTTATCCACTCATCAGTTGATGGGCATGTAGGTTGG
TTCCATATCTTTGCAATTCTGAATTGTGCTATGATCAGGTGTCTTTTTAGTATAATGATTTACTCTCCTTTGGGT
AGATACCCAGTAGTGGGATTGCTGGATCGAATGGTTTTTATAATTT T CHT TACCACAGTTTCTCTCTGCATT
TTTCCTCTTTGACCACTAACCATGTGAAATTC TCAINEGACCTTTATAATGATCATGAACTCTTAGTATCATTG
GGAAGGCCACATTTGCCACTTATGATTGTAAACCTTATCCTCCATTTTTCCTGTIBMGTTGGTGCARAAAGCAC
CHS~ TACCAGGACTTTAAARATCAGTCTGATAAGTCTTTGATAAGTCTAATAATAATAACTGATAAGTCCATT
GAATTTGCTTCTGATTACTTTTTCTTTAGTAGCTAAACATGTATGTACTCCTATGATTACAATGAACACTCCTCT
CCATTTAAATTAATTATTTACATTGATGAAATAGCAAAATGTTAATGACTAAATACTGTCTTGGTTTTTTCGTTC
CAGGTCAGTCAANENAACT TCTTATAATTTTCTTTTTTTTCTTTATGTGTGTGTGTGTGTGTATTTTTTTTTTT
TTAATTTCAATGGCTTTTGGGGTACAAATGGCTTTTGGTCATATAGATGAATTCTACAGTAGTGAAGTCTGAGAT
TTTACTGCACCGGTCACCTGAGTAGTGTACATTGTACCCAATATGTGGTTTTTTATACCTTGCCCCCCTCTTACC
CTCCCCACTTTGAGTCTCTAGTGTCCATTATGTCACTCTGTATACCTTTTTGTACCCATAAGTTAGCTCTCACTT
ATAAGTGAGAACACACAGHTGGTTTTCCATTCCTGAGTTGCTTCACTTAGAATAATATCCTCCAGCTCCATC
CAAAATTGCTGCAAAAAAAAAAAAAACCACAAACATINETTGTTCTTTTT TATTGCTAAGT CANICCATGGT
GTAGAGATACCACATTTTATTTATCCACTCACTGGTTGATGGGTTGGTTCCACATCTTTGCAATTGTGACTTGTA
CTGCCATCAAGTGTCTTTCTGGTATAATGACTTCTTTTCCTTTGGGTAGATACCCAGGAGTGGGATTGCTAGATC
AAATGGTTCTTAACATTTTCTCTCTGGATCHNNMNTC TGGAAATTTTAGGCTCCAGTTTTTGTTGTTGTTGTTAAT
AAAATGCAATGGAATGTAATGATCATCACTTTTCATTATGCTTTAAAATCTGGTAAATGGAGGCTAGAACACTCC
TGTAAGGCAAGAATNC TCTCTGTTGGAACTCAAATACACAGAACTGGGTAAATCTCAATCTTAATCTTTGATT
CAGGACACAACATGGCTCTCTTTTACTTGCTTTCTTTAATTGTTTTTTAATAATGTGGTAAGCATTTCTGAATCT
CCTATCCAATACAAAAACTAGGACAATACAGACAGTAACTCCTATGGTTACAATGAACACTCCTCTCCACTTAAA
TTAATTATTTACACTGATGAAATTGAAATAGCAAAATTTTAATGACTAAATACTGTCTTTGATTTTTTGTTCCAG
GTCTGTCAAINNENAACT TCTTATAATTTTCTTTTTTTTTCTTTATGTGTGTGTGTGTGTGTGTATATATATATAT
TTAATTTCAATGGCTTTTGGGGTACAAATGGCTTTTGGTCATATATATGAGTTCTACAGTAGTGAAGTCTGAGAT
TTTACTACACCTTCCACTTATGTGGTCCCACACCACCCGCCTCCCCTGCCGCCTCCTGCCACCCCCTAGGCCAAG
GTAATAATCATCCTGAATCCTGGGTTTATCTCTCACTTGCTTTCTTTTCATATAATTTTGCAAAAGAATCTGATC
TAAATGTGTTTTTCAGAGTATATATTT AT TAGCTGTTCTTAGAGAAAAT TTATTATTTTGCATGTAATCTT
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ATGGAACATTCTCATTTAATACCATGGTAAGATTCAGCCCTTGCCCAGGGGATAGTTCATTTAGTTTGTTTACTG
GATAGAGCTCATCATGTGACTATACCTCAGTTAGTTTATCAGTTCTCCCATCCATGGTGACTAGGTTGCCTCTCA
GCCTCTCAACAACACTGTTTCTCAGTGTCCTTGTAGAAGTGATATGTGGGTGTTTTCTCCTTACACAGAGTTGAA
AGGTGACGACAACAACGTTGGCACTACCAATCCCCCACCCTCCAGAGGGGTAACCAGTGTTACCAGTTTGCTGTG
TTTCCTGCTACACCTCGCCTHCACTTCCATTTGTATCTGAAAAACGTGTTGCATGGTTTCTTTTCTATAGAA
GTGGTAAAATGCIEEHGTGTCCTGTACATEElGAT TACTTTTTTTCAT TTAACAGTAGGGAGATGCCTGGGAGT
ACACAGAGAACTGCCCTCATTGTTTTCAACTTCTGCACTGTATGTCTGTGAGTTTAGCCATTCTGCTGTTAATGG
AAATTTACAGHEC TAATCTTTTGAJNIA CAAACAGT TCTGTGCGATCATCGTCATACACAACCCCTTGTGCA
CAATGCATGAGTGTTTCTCAGGGTAGGTACCAAGAAGTGAAATTCCTGGGTCATAGGGCGTGAGTCCGACATTTT
TCTCCATTCTGCCCTGTTGCCCTCCAGAGTGGGTGTCCAGCTTTGCATACCTAAGTATGAGAGTATCTGTTGTTC
ATATCCTCTACGACGCTCCATATATGAAACTTAAGTTTCTGCTAGTTGCCATCTTTGATCTATCATGTATGCAGT
GACCTACTAAGACTGTAATTGGTACAGTAGATTCTTGTCATCTGTGTGTGAAT TTAGCATTCATGGGCTTAATGC
TGACAAGGCCCCCAGGGTCCAAGACATATAATCATGTATAATTTTGTCAAGGTATAATTTTTTAAATTGCTTTTG
TCATGTGTCTGCTGGTGATGCCCAACCCAGTGCTCTGCACCCAGGTCACACTGTGGCTTTGTCCTCTGCTTATGC
CTGCATTGCAGCAACTGTCCTGAAGAGACCAAAATTATGCAGAT TTAGGTAAGTCCATGGCTAATG Tl ~ I
B2 TGTGCMGTAATGGATGGGGCTGTGGAGTGTATGAAT TTATARATCACTGGTCTTGTAATTAAAATTCAAA
CACTATAGAAAAAGGCCATGTAGAAGATAAAAGTTCCTCTATAATCCCGGACCCCTAAGATAACTACTAATGACA
ACTTCATTT ICCTTCAGACATTTTCTGGCTGTGGATGTACTAAAATGTATC A TTC TCTGCCCTAAA
ATGGAATCATACAAGGTGTACTGTTATTTTTATGGCTCTATAACATGTCAIMMNGTACGTGTTGGTATGGTCATT
TTAACCATTTTTCTAGTGATGGCTTTGAGGTMMMT GCAGTTTCCTAGCCATCTCARAGTGTGCTGCGGGGATCT
CTTTTGCATCCCTCTGGGTGCAGAGCTGAGGCACCCAGAGGCAGTGTCCAGAGGAGGCAGCATCTGTAGGTGTCT
TCACCTGCTCTGGCTCTTGGCACATCTGGTTGGTGACACTGTTTTGTGAGATGGGTTGAAAGCACGTGCTGCCAA
AATAGAATAATGTTGGTCCTCTCCTCATGTGCCGTGGAACTGGGGTAAAACTGCGTAGTGGCTGCAGCTGCCTGT
CCATACCGGAATCGAGTATAACACGGTGCCTGGCTTAGCACAAAACAGTAGTGGGTCCTGCAGGCCCCAGAGTCT
AATTCCTGGIENEMC TTTCCCCTACACAGATTAAATAAACCAAAAACAAACIINC TAGGAAAGCGTCTGTGACAT
TTGTAAAAAGTGGTATTTAATGATCTTTTATTCACTTGTCTGTTTAGTTTGTTGARATCTTAAGTGGCATCCTGG
TCTGGGAAGGAGTGCTGTCTGCGCCTGCCCTCCGCTGGGCACAGCGTGGCTGCTTCAGGGGCTAAGCACACACTT
TCTGTCTTCTAAAGGGCCGCCACATGCCAGGAGCTCAGGTGTGAGCCCGGCTCTGGCTCTTACCTCATAGGGTCA
CTCATAGGGGCACAGGGAGCAGAACATTGTACACAGCGAGGCACCACCCGGCTTGGCATCTGCCTCGGTGGACTT
ACTACCTCTAGAAGGARATACCTGAGTTCCTCTGGCCTCAGCTCCTAGAGTGACTGGTGTGCTGTCCCTGTTACT
CTTCTGTCAAGGTGACAACTGTGTGACCCATCATCTGTGTGTCAAAGCAAGGCCCTGCCTGGGCCTCTGCTCCTG
TGCTGACCCCAAAGGCAAATGCTTTGCTAGTTTCCTTCCAGTTAATTTCACCTATGAATAGATGTGTGAAAACTG
TTCAAAGCCATACCTGCACATGTTTGAACTTCAAACCCTGTGGGTGATTCAGTGGCATCTTTCTCTAACCCCCAG
CCTCCCTTCCCACAGAGGCCACCGTCATGGCCAGTTGCTGCAGTTTCTTTCCAGAGAACCTGTGTATGTGTAAAG
CTGTACAGGCGTGGGTACACCACACAGCCTGTCTTGCACTGTGGACTGTTGAGTTACTAGTACATCTAGGTAAGC
ACCGCATATCTGHSCATGTCTGCCTTGGTCTTTTCAACATCTGTGTGGTAGCCGTGTTTGAATTACCCATTCC
CTTTTTGGGGAACCATTAAGTTGTTTCAGCAATTTTTACTGTAGATAAGGCTATACCGCATATCTGTGTACATGG
GTTTTTATGTACATGGGCAAGTATATCTGTGAGAGAAAAGTTTCCTCAGGAGGAATTCTGGGCACAGCATGTGTA
AATTTCTAAATATGATGGACACCCCCAGCTTCCACCTCAAGGAGGTTGGTCCCATTGACATTTCCCCACACCTTC
ACCCAGGCTGTGCCCTTAAACT TGGTIMENTGTCAATGTGAGAAGTGGAAAATAGTAT TTAATTGTAGTTTGGAT
T TGN TC| GGGTTGTATACTTACTGATTAATAATAAGAGCTCTTTACAMNNAAGGAAATTAACCCTTTT
CAAATACATTCC] TCTCACTAATCTTTAAGTT THNNGT A AN T TGCTCTTTAGTTTATATATATATGTA
TATATATATATATGTATATATATATATATACATATATATATACATATATATATACTAATTTTCTTTTATGGTTCC
TGGATTTTGTGAGTAGTTTGAAAAGGCTAATCCAGCTGAAGATTTTGTTGTTGTTGTTAAACCCCATGTTTTCTC
CTAACTCTTTTTATTTTTATTTTGGAGGACTCTATCTAGACTTAATTTTAGCATAACAAGTGACAGGGTTAGTTA
GCCTGTTGTCCTTACACCATTTTCTGGCTAATACAGCNNENAACINNGATCTGTC CACGTGCCAGTTCCT
AATGGTTTTACATAGTGTAATCTGCACTTCAAAATAGCGAAGGGAAGCCCTACCTCAT CTACTTTTCCAGA
ATTCTCCTGGCHRCCAGGCTGCATGTTTACCTTAACCTTCCCTGTGATGTCTTCATGCCGTTGTCTTCTTATG
CAAGAATAAGGTACGTCTTTCCATCCACTCACGTCTATTTAATTTGACTTTGCATTACACAGAAAGCTGGTCTTG
GTCTGTCTACCTCGGCATCTAGTTGTCCTCACTGCCCCCTAGCCGACCCCACCCCATCTGACTGACTACCCCATC
ACAGAGTACTTTTATTTACGTTTTGCTCTGCCTAATGGTTACTTGATACTGTCACGCCGACAGTGTCCAGTTCAG
TGGTCTTTGCAGTTGAAATGCTCCCGTACACACTGTCTTGTTAAAAATGCCAGTAAGT TCATACAAACCCAGCTT
GCACCCAAGGTCACATTCAGAGAGCGTAGGGCTGGGATGGGTTGTTTTCCAAGCTTCTGCCACTGTGTGGCTAGC
TCTTCCCACTGGGAAGTTCTGTGTACCCGGAATGTCGGAGTGGAGTCCTGTTCTAGTGTCCAGCACCTGACCCTG
TGCCCAACCCCTCAACAGCCHICCTGCTGTCCACAGCCTGCTGGAACTTTTTACAAAATATGTTGCCATGCTG
GACCCTGGGCACTGGACATAAGCCCCCTGGCAGCCTTTTTCATGTCACCCAAAGGGGTAATTGTCCTACTGGTGG
TCTGTAAGATGAGTTAGGGTGACTTGCTAATAGACATTGTAAATCTTAATATTTATGTATG THEA TTAC
CGGTTTTCCATTTATGATGGTA GTTTCTTCTAAGAA TTTCCTTCTAA GAGATAAAAT
TCATGCTTTTGAAATGTTC CAGTGGCTTTTAGT TGCTATGTTGTGCAACCATCGACACTATCCATT
TCTAGAACTTTTTCGTCATCCCAAACAGACGCTCT( CATAAAAAAATAACTTCCTACCTGTCTCTCCCCCT
AGTCTTTGGTAACCTTTGTTATACTGGTAAACTTTGTTGTGCTCTCTGTCTGTGTGAATTTGCCHIC TAGGGG
CCTCATATAAGTGTAATCATACAGTATTTGTCTTTTTGGGTCTGTCTGATTTCACTTAGCGGGTTTTCAGGGTTC
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ATTCATGTTGCAGCATATAACAGTACTGCGTTCCTTTTTCTGGCTGAATAATATTCCACTGTATGGATAGACCCC
ATTTTGTTCACACATCATTTGGACATTTGGA TN T CTGGTTTTTGGCTATTATGAACAATGGTGCTATG
AACAGTTGCGTACAAGTTTTTGTGTGAACATATGTTTTCAATTCTCTCATTATATACCTAGGAGTAGAATTACTG
GGTCATATGGTAACTGTATATTTTTGAGGAACTGCCAAACIHNENT TCCCACGTCCATGCACCATTTCACATTCCC
ACCAGTAAGTAAGAGGGTTCCAATTTCTGCGCATTCTTGCCAACACTAGTNNMNATCTGACTTTCTGGTTATAAT
CATTCTAATGAGTGTGAAGTAGCCTCTGGTGTCATTTGGATTTGCATTTCTCTGATGAGTGATGCTATCAAGCAC
CTTTGCTGGTGCTGTTGGCCATATGTGTATGTTCCCTGGAGAAGTGTCTGTGCTGAGCCTTGGCCCACTTTTTAA
TTAGGCGTTTGTCTTTTTATTACTGAGTTGTAAGAGTTCTTTATAINC TGGATTCTAGACCCTTATCAGATAC
ATGGTTTGCAAATATTTTCTCCCATTCTGTGGGTTGTGTTTTCACTTTATCGATAATGTCCTTAGACATATAATA
AATTTCHNMT TAAAAGTGACT TGATTTGGCTGTGCAAGGTGGCTCACGCTTGTAATCCCAGCACTTTGGGAGAC
TGAGGTGGGTGGATCATATGAGGAGGCTAGGAGTTCGAGGTCAGCCTGGCCAGCATAGCGAAARACTTGTCTCTAC
TAAARATACAAAAATTAGTCAGGCATGGTGGTGCACGTCTGTAATACCAGCTTCTCAGGAGGCTGAGGCACGAGG
ATCACTTGAACCCAGGAGGAGGAGGTTGCAGTGAGCTGAGATCATGCCAGGGCAACAGAATGAGACTTTGTTTAA
AAAARAAARAAAGTGACTTGATTTAAGGGAAAAAATGACTGGCTANCAGT CAGATATGGCARAAAAGTCTCAA
GGTGTTAATGTGAATGATTAAGGTCTTGGGGGGGGTGTCCCCTATCAGACTACAGGTGTTTAGAGGCACAGAAAA
AGGTGCAGTTGGGTTCTTAATGTGAAATGATGAGAAGCACAACTCCAGTGTGTCTCTTTGTGTAGAATGTCAGCA
GACACCCCCTGCTAGATGTGCTGGATCATGGGAAAGCATTTCCATTTGTTACTAGATTGTTCAGAAGTTTTAATT
TATGATGGGTGTGGTGGCTCATGCCTGTAGTCCCAGCACTGTGGGAGGCTGAGGCAGGAGGATCATCTGAGGCCA
AGAGTTCAAGATCAGCCTGGGCAACATAGTGATACCCTATCTCTTAAAAAAGAAGAAGTTTTTAAATTTGAAATA
ATAATAGGTACTGGATTTATGCARATGTCTTTTCTGCGTCTTTTGAGATGAGTATCAGGTTTTTTTTTTTCCTTT
TATCATCTGATGATGAACTTAATGTTTCCATTTCRNMMAATGGAATACTAAGTCCCTCTGTGATTTCTGAACCAA
GCHSRC C TAGGCCTGAGT T T T TGTTGACACAGARATAAATTAGAAGGCCAAGCGTGGTGGCATGTGCCTG
TAGTCCTAGTTGCTGAGGTAAGAGGATTGCTTGAGCCCAGGAGTTCAAGGCTGCAGCAAGCTTTGATTGCGCCAC
TGCACTCCAGCCTTGGCGACAGACTAAGACGCTGTCTCAAAAAAAAACAAAAACGACAAAAAARAAACAAAACAG
AAAARATAARACTAAGGCAATGACAGTCCCTGGCAAATGCTGGGAGGGAGGCAGCAGTGGTCAGGGAAGGTAACCC
TGAAGCAGGACTTGTAARAGCARATAAGATTGGGAGGCCAAGGTGGGTGGATCACGAGGTCAGGAGTTCGAGACCA
GCCTGGCCAACATAGTGAARACCCCGTCTTTACTAAAAATACAAAAARATTAGCCAGGTGTGGTGGTGGGTGCCTG
TAGTCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATCTCGAACCCAGGAGGCGGAGGTTACAGTCAGCTGAGACC
GCACCATTGCACTCCAGCCTGGGTGACAGAGCAAGATTCCGTCTCAAAARAAAAAAAAAARAARAAACCAAGAAG
AAAAGGAATGAATTAGAACTTCTTCTGCTTGGACTTAAGGGCATCATCAGGCAGGT TTTGGGTAGGATAGCAGGG
GAGGCAGAGACATAGTCGGGGTCAGTGGTCATGAGTGTGGCTTTGAGCCCAAAAACTTGGTTTCTGTTCCCTACT
TTGCCACTCAGTAGTGCATGACTTTGGCCAAATTTCTTAAATTCATGAAGCAAGTTTCCGGGTGAATGAAATGGG
GATAAAAATAGTGTTCAAACCTATCCGTTGGTTTGTGTGAAACTGARATGAATAGTATCGTGCAGGTACTTGTGA
GCAAGGGGAGCTGCTGTTTCCTGTCCCTTTATGATGGGAAATATCTAGACAAGTTCCCAACCCTCTGCACTGCAG
GCTGCATGGCACGGAGGGTCTTGTAACACCAGCTGGGGCTGGCCTTCTTTTAGGAGCTTCAGTGGTTCTGAAAAC
TTTTATTTGTTTGTTTGTTTTAGTAGATGTGGGGTCTTTCTGTGTTGCCCGGACTGGTCTCARAACTTCTGGACTC
AAGTGATCCTCCCCCGCTCAACCTCCCAAAGTGTTGGGATTACAGGTGTGAGCCACTGTGCCCAGCCTTGAAAAC
TTTTTCAGGTTCTTCCAGGGTTACT%MAAAMTCTCATTATAAGTCAGTTTTTCAAAGTTA@
ElATCTTAATTACCTTTTTTATAT( AGTGTAGAGTAGCATTTTAMNT TGATATCCTCCTTATGCATAGT
TTTTCACTTTTTATTCCTAGTTTTTCGTTTTTAATAAGACTTTCAAGAAAT I TATTTEGGCCTTTTGAAAAA
AGCAGCTTTAGATAAAGTAAGCAGTTCTGCTTTCATTTTATAATTTATTTCTACTTTTGT TTCATTAATCTTTTC
CTCCGGCATGCCTTGGATTTTGTTGTGTTACTCTTTTTCTAGAGGCTCGCATTGTGTGTCTGGTTCACTTATGAT
CACGCTTGCCTACTTTTAAGAATGGAAGAGGGGAGGTGGAGGGTGGCTGCACAGTCGAGGGTGTGAGGCAGTCTT
GCTCTAGCCCCACCATGCCCTCAGCCCGCTGTGGCCACGCTGGTTCCTCAATTGCTGGGGCGTGCAGTGTCTGTA
AGGGAGGCTACTGATGCCATCCGAGGAAGATGTAAGGTTTCGTGTGGGCAGCGAGAGCCTAGCAGGCATGTGGGG
TGCCCAGCAAAGGGTAACAGTGGACAGTTGTTGCCTCATTCCACAGAGTTTTGATTTTTTTTTTTTTTTTAATGG
TCACTCCATCAACATCCCCCATGGCCAGAGCCTGAGCTGGTCCCCAGAGACACAGGCATTCAGCTGACAGCCTCG
CCTTCACGCTGCTGCTGTTCTCATGGGGGACAGGCCTCAGGTGGCAATGCACAAATCATTAGTTAAGGGCAGTTG
TGACAGTTACCAAGGAGTGTAGTCCCCCGCCCCCCGCCCAGTGAAAACAGCCCTAACCAGGGGTGGGGACCTTTG
GGCTCTGACCCGAAGGGTAGGAGAAGCTGGAAGGACAGCATTCCTGTCTGCGAAGGCAGGAGCARAGCTGCCAGG
CTATGAAGGAAATGGCTGGAGCCTGAAGTCATGCAAGCTGGGGCTGGCAGGGACAGGGCCAACTTCCAGGCCTGG
GGGCCACCATGAGGATTCAGGACGTGACCCCCAGGGCACATGAAGGCCTTCCATCTGTATTTAAGAAAAGACTTT
ATCAGACGAGTATGGTGGCTCACGCCTGAATCTTAGCACTTTGGGAGGCTGAGGCAGGTGGATCACGAGGTCAGG
AGTTCAATACCAGCCTGGCCAATATGGTAAAACCCCATCTCTACTAAAACTACAAAAATTAGCCAGGCATGGTGG
CGCACGCCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCAGAAGAATCACTTGAACCCGGGAGGTGGAGGTTACAG
TGAGCCAAGATCGCGCCACTACACTCCAGCCTGGGTGACAGAGTGAGACTCCGTCTCAAAAARACCARAAGACTT
TATC T TCCTATATGTTTGTGGTTTCAGTCCTGATGTATAAT TTGACCCTAGT TAGAATGGTTATCTGAGGA
AGTGGCCTGTACGATTTCTGCTTTTTTAAATGTGTGGCTCCCTTTCTTCATTGATTAACGTATGATTATTTTTAT
AAATGTTCCATGGCAGTGGGAAGGGATTCTCTGTCACATTCCACATCTGGATCAGTTCCTCCCCATTTTGTTGGT
CARATCCGATCTGCCATATCCTGTGTAATGACAAGTGAGTTGCATTCTCACCGTCACTCCTGGGGTCTCTCCGCT
TCCCCTGAGCTGGCTCAGCAGTCTGCTCCATGTGTTTTGATGCAGGGTGACCCATTGCIENCCCGACACTAACG
CCCCCGTCTGTGGACTGCTTGCTGCTTGGGCTTCACTGTGTCTGGTGTTGACAGTGCAGACCTARAAGGTGTGCAC
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ACATGTGCACACACACTCCGCTGTCTTCTTGTTTGCACTGGACTTAAATATCTATGAGGGTTATTTTCAACTGCT
GAATTTGGAATGATTTTTATATCTTTTCTGCTTTCTGCCCATGTACATGTGTTINNMAT TACACTGTTGTGATTGG
TAGTTACTATGTGGGGACACAATTACTTGGGCTGAAATAATCCACCTGTTGTGGTTGGGGTCCTCTGGGGCATTC
CAGGGTGAGAGGTTGTCACTGCCACCTGGGCCATGTGGGCCGGCACCAGCATTTTGTGGTTACGAATTCTACAGT
CACAAATATCTTTGGGCAAATCCCCTTCTATACCTCAAGGCAGCTTTTGGTTTGCAACCCCACTGGCCAGAGGGA
AGGGCCAGTCACTTGGCTCTCTCACTGCCCTGCGCCCCAGATGGTTCTAGGGCTGCTGTTTTCCCTTGGCCCTGC
CAACACCACTGTTTTTACTTCTGCTCATTGGCTGAGTGCAGTGGTTCCTGGAAGCCAGTGGCACGTTTCCCCGCG
TAGCTCGCTTATCCCACAGCACACACCCAAGGGTTCTGTTGCTAACACGCTGAATTAATTCTTTGCTCATCTTAC
AGAGTGTGTTTTGACTGCCCCCATTTCTGAGGCCTTGTAAGGCCAGAGCTTTGTTGCTTCATCGGCAGGTTGGGA
CTTAGATGGCCGTGAATGTTTCCTCTCTGCTGCTGCAGTAAGTAAGTGCCCGCACCATAGTGTGTTTGGAGGCTG
AAGTTGAAGCGAGGCTGTGAGGGGAGATGGACGTGTGAGGAGGGATGATGGGGCTTGAGCAAAGTGGGGGAGGGG
GCAAAGGCAGTTGGCCCAACACATTCCCCACCCCTTTGAGAGGTCTGAGGCCTGCAGACCTGGCTCGGAGCCCAC
CTGGTAGTCCTCAGACTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT
AAAAGAGAGAAGTTGTGGAGAAATGGGGGGCTGATTCTGCTCAGATTCATCAGGATGAGTAGAAGGCACCCAGCT
CTCACCCTGGCCTGACATGTGTGTCCCTGAGCAGGTTACAGTCCTCTCTGAGCCTCTGCTTCCCATCTGGACCCT
GCTGGGCAGGGCTTCTGAGCTCCTTAGCACTAGCAGGAGGGGCTCCAGGGGCCCTCCCTCCATGGCAGCCAGGAC
AGGACTCTCAAATGAGGACAGCAGAGCTCGTGGGGGGCTCCCACGGACCCGCCGTGGGCCCAGGGGAGGCAGAGC
CTGAGCCAACAGCAGTGGTGCTGTGGACCGTGGATCCTGAGGGTGGCCTGGGGCAAGTACCGGCTGAGGGTCCAG
GTGGGCTTTGTGTACCTTTGGGTCCTGGGGCCCTGGTGACTTGGACTCCAGGTTAGAGTCAAGTGACAGGAGAAA
GGCTGGTGGGGCCCTGTGCTTCCGACTTCATTTCGAGTGATGGCAGTTCCCAGGAAGGAATCCACAGCTGACGGT
GGCTGACAGATCAGAGAATGGAAGGCGAGGCAGGCGGGCGTCTGCGTGACCTCAGGTGCTTGGGGCCCAGCAGAC
CCAGAGAACCATTTCCACTAGGCCAGGGTGCCGGAAGTGTCCACAGGTCTTAGATTCCCTGTTCAGATGAAAAGA
TTTGTGCCTTTAATGATAAAAGTGATCTGCATAGAGTCAAAAATTCAAGCCATGGGTATAAAATGCAAGTAAAAT
CCCTGCCCTCACCTATCCCACCCTACTACACAGAGATGTCCTCTCGAGTTTCCTAGACTCACTCTGGAAATTTCT
GTATACACACAGAAGCTTGTGCCTCTGCTCGTGAAGGCAGAGGGAGGGAGAGCTGAAGGGCCAGCACCTTCTCAC
CTGTGGGCCCCCTCAGTGCTCGGTCCCAGAGCATGCAGGACTGTGCCTCGTGTTCAGTTTGCTGGTCTGACTTCA
TGCTCCTTGGGCAGGATATGCATGTGCCATGCTAGGAGACATGTGGATGTGAAGCTGGGGGACAATGTCCCCTGG
CTATGCCTTTACAAGGGAAGTAAGGAAGGTAGGAGGTGAGCCTGGGAGGGAGGGAGGGAGGCGCGGAGCCGLCCGL
AGGTGTTTCTTTTACTGAGTGCAGCCCATGGCCGCACTCAGGTTTTGCTTTTCACCTTCCCATCTGTGAAAGAGT
GAGCAGGAAAAAGCAAAA
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