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METHODS

The genomic sequences used in this study were human genome build hgl9 (February 2009),
mouse genome build mm9 (July 2007), three naked mole rat (NMR) genome assemblies
(Supplementary Table 2), guinea pig genome build cavPor3 (February 2008), chicken genome
build galGal4 (November 2011), rat genome build Rn5 (March 2012), and chimpanzee genome
build PanTro4 (February 2011). The Broad assembly of the naked mole rat genome, as well as
our own assembly, was checked when verifying gene copy numbers for genome maintenance
genes. Given a set of human genes (e.g., genome maintenance genes or ~700 randomly selected
genes), we used Homologene (http://www.ncbi.nlm.nih.gov/homologene) and InParanoid
(Ostlund et al., 2010) to identify their mouse and chicken orthologues. For each gene, we
obtained the @ NCBI  RefSeq  protein  sequences of all its  isoforms
(http://www.ncbi.nlm.nih.gov/refseq/).

Identifying genome maintenance genes in the naked mole rat genome

Using BLAT (Kent, 2002), we mapped human and mouse genome maintenance protein
sequences to their corresponding genome sequences. To identify naked mole rat orthologs, we
mapped the mouse protein sequences to naked mole rat genome sequences. If the mouse protein
sequences were missing, we used the human protein sequences instead. For each BLAT mapping
of a protein sequence to a genome, we only kept the best alignment and any alignments whose
scores are within 2/3 of the score of the best alignment. We extracted the sequences at the
genomic locations of the filtered BLAT alignments and then used GeneWise (Birney et al., 2004)
to obtain finer and more detailed alignments between the protein sequences and the extracted
genomic nucleotide sequences. To reduce false positives, we manually checked the validity of
each GeneWise alignment.

Validating genes in NMR genome

Genes with multiple copies in NMR, along with the RPA4 gene, were validated by aligning raw
genome sequencing reads to the target sequences using the Burrows-Wheeler aligner (http://bio-
bwa.sourceforge.net/; Li and Durbin, 2009). Multiple sequence alignments and phylogenetic
tress were generated using Geneious (http://www.geneious.com; Kearse et al., 2012). Expression
of these genes was confirmed using RNA-seq reads from the Gladyshev laboratory (Fang et al.,
2014). Raw RNA-seq data files (FASTQ) from the naked mole rat brain and liver were converted
to FASTA using custom Perl and bash scripts. The multiple sequence aligner MUSCLE was
used to identify unique regions of putative duplicated gene sequences/paralogues. Unique
regions of paralogues were used to query RNA-seq BLAST databases on a local instance of the
Ruby-based SequenceServer (http://www.sequenceserver.com).

Validating gene copy numbers in other mammalian genomes

We validated the copy numbers of genes in Table 1 in the human, chimpanzee, mouse, rat,
guinea pig, and NMR genomes using BLAT and the UCSC genome browser



(http://genome.ucsc.edu/; Kent et al., 2002) to map the corresponding human and mouse protein
sequences to the different genomes, looking for full length sequences, and used GeneWise and
MUSCLE alignments to check for pseudogenes , gene structure, and homology.

We also checked whether the two genome maintenance genes duplicated in the NMR genome,
TINF2 and CEBGP, are also duplicated in the closely related African mole rat species, the
Damaraland mole rat (DMR) (Fang et al., 2014). We found only one copy each of TINF2 and
CEBGP in the DMR genome using the GLEAN gene annotation pipeline and GMAP (Wu and
Watanabe, 2005) Thus, as the NMR and DMR separated ~26 million years ago, the genome
maintenance duplications we found may contribute to the 10+ years longer lifespan of the NMR.

Comparing nucleotide substitution rates

To study how genes evolved in human, mouse, and naked mole rat, for each gene, we first
extracted from GeneWise alignment files for the longest coding and peptide sequences from each
species. We then aligned the nucleotide coding sequences (based on the alignment of their
corresponding peptide sequences) and calculated the number of nucleotide substitutions per site
between each possible pair of the three species. We aligned the coding sequences based on the
alignment of their corresponding peptide sequences that we generated using MUSCLE (Edgar,
2004). For each GM or random gene, we used Kimura's 2-parameters model (Kimura, 1980) to
calculate KHM, K" N, and KMN, the nucleotide substitutions per site for the human-mouse, human-
NMR, and mouse-NMR sequence comparisons, respectively. For these protein-coding genes, we
also calculated Ka and Ks, the number of substitutions per synonymous site and per
nonsynonymous site, for all three comparisons using Li's method (Li, 1993). To calculate the
substitution rates, we used the divergence time reported previously (Kim et al., 2011): 93 million
year ago (MY A) between human and rodent and 73 MY A between mouse and naked mole rat.

To compare K, Ka, and Ks of a GM gene in each of mouse, naked mole rat, and guinea pig
lineages separately, we used the coding sequence of its human ortholog as the out-group and
calculated K, Ka, and Ks between human and mouse, naked mole rat, and guinea pig respectively
(Supplementary Figure 2).

To compare K, Ka, and Ks of a radom gene in each of human, mouse, and naked mole rat
lineages separately, we also used the coding sequence of its chicken ortholog as the out-group
and calculated K, Ka, and Ks between chicken and human, mouse, and naked mole rat,
respectively (Supplementary Figure 3).

We also investigated the nature of nonsynonymous codon changes to the protein coding
sequences among human, mouse, and naked mole rat. To do this, we used the aforementioned
MUSCLE-generated peptide sequence alignments. Given the alignment of a particular gene, we
only considered the residue sites with at least one sequence change, ignoring gaps and invariant
sites among all three species. Using BLOSUMS62, we scored the pairwise comparison between
two species at these sites with nonsynonymous substitutions in a gene, and then summed these
scores to give a final score for the gene between the two species. The smaller the score, the more
different the two sequences are (and thus more deleterious the changes are). We calculated the
scores of the human-mouse, human-NMR, and mouse-NMR sequence comparisons for all
genome maintenance genes and a set of random genes.



By using the human gene sequences as the reference, it can be seen that the alignment scores of
genome maintenance genes are higher for naked mole rat than mouse (P = 0.03888 by Wilcoxon
rank sum test). However, randomly selected genes do not show this tendency (P = 0.7555 by
Wilcoxon rank sum test). The results indicate that genome maintenance genes are more
conserved in naked mole rat than that in mouse.

We used DAVID (http://david.abce.ncifcrf.gov/) to analyze pathway enrichment among GM
genes with the smallest Ka ratios between NMR and human.




SUPPLEMENTARY TABLES

Supplementary Table 1. Human genome maintenance genes

AATF ABL1 ACD AICDA AIRE ALKBH1 ALKBH2 ALKBH3 ANAPC10 ANAPC11 ANAPC13 ANAPC2
ANAPC4 ANAPC5 ANAPC7 APEX1 APEX2 APITD1 APLF APTX ARHGEF7 ASF1A ASTE1 ATG12 ATG5
ATM ATMIN ATR ATRIP ATRX ATXN8 AXIN2 BABAM1 BARD1 BAZ1B BCCIP BHLHE40 BIRC6 BLM
BRCA1 BRCA2 BRCC3 BRE BRIP1 BTG2 BTRC BUB1 C110RF30 C150RF42 C170RF28 C170ORF70
C190RF40 C10RF124 COORF102 C90ORF80 CBL CCNH CCNO CD247 CDC14B CDC16 CDC20 CDC23
CDC25A CDC25B CDC25C CDC26 CDC27 CDCAS5 CDK7 CDKN2A CDKN2D CEBPG CEP164 CETN2
CHAF1A CHAF1B CHD1L CHEK1 CHEK2 CHRNA4 CIB1 CINP CLSPN CREBBP CRY1 CRY2 CSNK1D
CSNK1E CSNK2A1 CSNK2A2 CSNK2B CUL1 CUL2 CUL3 CUL4A CUL4B CUL5 CUL7 DCLRE1A
DCLRE1B DCLRE1C DDB1 DDB2 DDX1 DEPDC1B DET1 DNA2 DNASE1 DTL DUSP1 E2F1 EEPD1
EME1 EME2 EP300 EPC2 ERCC1 ERCC2 ERCC3 ERCC4 ERCC5 ERCC6 ERCC8 ESCO1 ESCO2
EXO1 EYA1 EYA2 EYA3 EYA4 FAM175A FANCA FANCC FANCD2 FANCE FANCF FANCG FANCI
FANCL FANCM FBXO18 FBXO2 FBX0O4 FBXO6 FBXW7 FBXW8 FEN1 FGF10 FSBP FSCN1 FTO FZR1
GABARAPL1 GADD45A GADD45B GADD45G GEN1 GTF2H1 GTF2H2 GTF2H2C GTF2H3 GTF2H4
GTF2H5 H2AFX HDAC9 HERC1 HERC2 HERC3 HERC4 HINFP HLTF HMGB1 HMGB1P10 HMGB2
HUS1 HUWE1 IGHMBP2 IL12B INTS3 ITCH JMY KATS5 KIAA1530 KIAA2022 KIF22 KIN LIG4 LMNA
LRIG1 LRIG3 MAD2L2 MAP3K1 MBD4 MC1R MDC1 MDM2 MEN1 MGMT MGRN1 MLH1 MLH3 MMS19
MMS22L MNAT1 MORF4L1 MORF4L2 MPG MRE11A MRPL36 MSH2 MSH3 MSH4 MSH5 MSH6 MUM1
MUS81 MUTYH MYC NBN NCOA6 NEDD4 NEIL1 NEIL2 NEIL3 NF1 NHEJ1 NHLRC1 NOD2 NONO
NPM1 NR1H2 NSMCE1 NSMCE2 NTHL1 NUDT1 OBFC2A OBFC2B OGG1 PALB2 PAPD7 PARG
PARP1 PARP2 PARP3 PARP4 PAXIP1 PCNA PDLIM3 PIAS1 PIAS4 PINX1 PIPSL PML PMS1 PMS2
PMS2L2 PMS2P1 PMS2P12 PMS2P5 PNKP POLA1 POLB POLD1 POLD2 POLD3 POLDIP2 POLE
POLE2 POLE3 POLE4 POLG POLG2 POLI POLL POLM POLN POLQ POLR1A POLR1B POLR2A
POLR2B POLR2C POLR2D POLR2E POLR2F POLR2G POLR2H POLR2I POLR2J POLR2K POLR2L
POT1 POU1F1 POU2F1 POU2F2 POU2F3 POU3F1 POU3F2 POU3F3 POU3F4 POU4F1 POU4F2
POU4F3 POU5F1 POU5SF2 POUGF1 POUGF2 PPIL2 PRDX2 PRKCG PRKDC PRMT6 PROC PRPF19
PTEN PTTG1 RAD1 RAD17 RAD18 RAD21 RAD23A RAD23B RAD50 RAD51 RAD51AP1 RAD51B
RAD51C RAD51D RAD52 RAD54B RAD54L RAD9A RAD9B RAG1 RBBP8 RBM14 RBX1 RCHY1 RDM1
RDX RECQL RECQL4 RECQL5 REV1 REV3L RFC1 RFC2 RFC3 RFC4 RFC5 RFWD2 RFWD3
RHOBTB2 RNF168 RNF169 RNF4 RNF8 RPA3 RPA4 RPAIN RPS27L RPS3 RRM2B RTEL1 RUVBL2
SAE1 SCARA3 SENP1 SENP2 SENP3 SENP5 SENP6 SENP7 SENP8 SETMAR SETX SFPQ SHFM1
SHPRH SIAH1 SIRT1 SIRT2 SIRT3 SIRT4 SIRT5 SIRT6 SIRT7 SKP1 SKP2 SLC25A24 SLC30A9 SLK
SLX1B SLX4 SMC1A SMC3 SMC5 SMC6 SMG1 SMUG1 SOCS1 SOCS3 SOD1 SRBD1 SSRP1 STAG2
STRAP STUB1 SUMO1 SUMO1P1 SUMO1P3 SUMO2 SUMO4 SUPT16H SUPT6H SYVN1 TBP TCEA1
TCEB1 TCEB2 TDG TDP1 TDP2 TERF1 TERF2 TERF2IP TERT TGFB1 TINF2 TMEM161A TNKS TNP1
TONSL TOP2A TOPBP1 TP53 TP53BP1 TP73 TRAF6 TRANK1 TREX1 TREX2 TRIM31 TRIM32 TRIM37
TRIP12 TRIP13 TTC5 TXN TYMS UBA1 UBA2 UBA3 UBA52 UBB UBE2A UBE2B UBE2C UBE2D2
UBE2D3 UBE2F UBE2G1 UBE2G2 UBE2H UBE2l UBE2J1 UBE2J2 UBE2K UBE2L3 UBE2L6 UBE2M
UBE2N UBE20 UBE2Q1 UBE2S UBE2T UBE2U UBE2V1 UBE2V2 UBE2W UBE2Z UBE3B UBE3C
UBE4A UBE4B UBOX5 UBR5 UHRF1 UIMC1 UNG UPF1 URM1 USP1 USP10 USP28 USP3 UVRAG
VCP VHL WDR33 WRN WRNIP1 WWP1 WWP2 XAB2 XIRP1 XPA XPC XRCC1 XRCC2 XRCC3 XRCC4
XRCC5 XRCC6 XRCC6BP1 ZBTB32 ZSWIM7



Supplementary Table 2. NMR genome sequencing and assemblies.

Sequencin Assembl Conti Scaffold
NMR genome brarios method Depth  \50 (?(b) N50 (kb)
Albert Einstein 0.18 and 3 kb ALLPATHS-LG 45x 16.7 62
College of Medicine
BGI HetGla_1.0, 0.17,0.35,0.5,0.8, SOAP-denovo 92x 19.3 1600
Kim et al. 2011’ 2, 5,10, and 20 kb
HetGla_female 1.0, 0.18,3, 6-14, and ALLPATHS-LG 90x 47.8 20,532

Broad Institute 2 37.5kb

Notes:
1. http://www.ncbi.nim.nih.gov/assembly/310228 (Fang et al., 2014)
2. http://www.ncbi.nlm.nih.gov/assembly/362148/ (Keane et al., 2014)
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Supplementary Figure 1. Genome maintenance (GM) genes in human, mouse, and NMR. (A).
Nucleotide substitutions per site (K). For each GM gene, a triangle is constructed with each side
equal to K between a pair of species and then scaled so the M-NMR side becomes unity. The
average scaled triangle is plotted in red. The dashed line denotes the top vertex of the isosceles,
which represents genes with equal K between H-M and H-NMR. (B) Nucleotide substitutions per
site (K), per non-synonymous site (Ka), and per synonymous site (Ks) of GM genes.
Abbreviations: H, human; M, mouse; and N, NMR.
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Supplementary Figure 2. Evolution of genome maintenance genes between human and mouse,
naked mole rat, and guinea pig, respectively. Abbreviations: H, human; M, mouse; N, NMR; and
G, guinea pig.
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Supplementary Figure 3. Evolution of random genes between chicken and human, mouse, and
naked mole rat, respectively. Abbreviations: C, chicken; H, human; M, mouse; and N, NMR.
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2. CEBPG Mouse MSK VNGISVI VKKSRLKS KQKAQDTLQRVNQLKEEN ERLEAK KL LTKELSVLK DLFLEEAHS LADNVQPIS TETTATNSDNPGO

3 CEBPG Human MSKI NGISVI VKKSRLKS ERLEAKIKL DLFLEHAHNLADNVQSIS TENTTADGDNAGQ
CEBPG NMR 1 MSKI ISVIHTQPHASGLQQVPOL! KKSRLKS KOKAQDTLORVNQLKEENERLEAKIKLLTKELSVLK DLFLEHAHN LADNVQPIS TETTTTNSD TAGQ

5 CEBPG NMR 2 MSKI 1SV VKKSRLKS ERLEAKIKLLTKELSVLKDLFLEHAHNLADNVQPIS TETTTTNSD TAGO

CEBPG Human
CEBPG Mouse

CEBPG NMR 3

CEBPG NMR 1
CEBPG NMR 2

B

consensus . MATPQGAGPATXRX XWR GRCVEHFPRVLZFLRS AAPGLVRYRHHERLCMGLXAKX X LQ XPWAQYLSX LNX ?ESAPAPPDPRATKRDL ILEARET
1mrvose MAPPPGVGPASLRF SWL RRRVEHFPKVVEFLQS AAPGLVCYRHHERLCMSLKA L QARPWDQVLNALKH PA —————— ED-RKL REN
zmvziman MATPLVAGPAALRF SWQ GRCVEHFPRVLEFLRSLRAVAPGLVRYRHHERLCMGLK. L LQGRPWAQVLKAJNH ESGPIVRDPKATKQDL ILEAQET
szt MATPQGAGSATWRL CWR GRCVEHFPR L8FLRS AAPGLVRYRHHERLCMGLQAKM MILQGQPWAQVLSVLNRHFPESAPAPPDPRATKRDL ILEARET
amvezwez MATPQGAGPATWRL CWR GRCVEHFPRVLQFLRS A GLVRYRRHERLCMGLQAKM M LQGQPWAQVLSVJNR PESAPAPPDPRATKRDL IL RET
Consensus FCQHVKQLSEAPVDLA KLOELEQEYGXPFLAAMEKLXFEYLCOLEKALPAVEAQOLODVLSWMOPGVSITSSLALSQYXADMGWPLPXPXVSGSMNLTEPMEQNXPQOOSRPA
rmvezmosse FCLLVKHLSEDP - SLOQELEQDYGESFLVAMEKLLFEYLCQLE EL GSFIT YGMDMGWTFPESSTSGSGNLIEPMEESPH TRPA
z vz kuman FYQQ VK LSEAPVDLA KLOQELEQEYGEPFLAAMEKLLFEYLCQOLE L GVSIT YGV GWLLPECSVTDS NLAEPMEQNPP gRLA
svezwr: FCOHVKOLSEAPVDLASKLOELEQEYGDPFLAAMEKLFFEYLCOLE L PGVSITSSLALS DPFVS NLTEPME HP RPA
amrznrz FCOHVKQLSEAPVDLASKLOELEQEYGDPFLAAMEKLFFEYLCQOLE L PGVSITSSLALS YAADMGWPLPDPFVSGSMNLT PMEQNHP SRPA
Consensus MPX- POGPASRKHPESLAGH APL QRKLQSRW ERPT NLXPPS VI&EMHGIHMVGTRAAFTMSQVLGER
rvizmosse FHSPLPKAK PHQPASLEHPEHLAGH KRKSRSHW ERPTVMLLPFRNMGLPAQDLSNPKSREEPG--AASAASVGTEPVCTEEAKTPSRPLGKR
1“NF“W""LHNPLPKAKPGTHLP GPSSRTHPEPLAGR RVOSOW. ERPTVMLFPFRNLGSPTQVISKPESKEEHAIYTADLA-MGTRAASTGKSKSPCQTLGGR
smewi: THSPLPKAKPS---PQGPASRKHPESLAGH LOSRW RPTVMLLPFRNLDPPSQVIAKPESREEHGIHTADTACVGTRAAFTGKSKSPSQVLGER
4 TINF2 MR 2 LHSPLPKAKPS———P GPASRKHPESLAGH KL SRW RPTVML PFRNLDPPS VIAKPESREEHGIHTADTACVGTRTAFTGKSKSPS VLGER
conensus - ALKENPPXSXASEXTENCLDCYMBPLRLSLS PFLXXS VLDSXEEENSQREGKES GNYQKTKXPTLX?TFCE¥LM’IGAIPVSSCDCRDSSRPL
”‘NFZthALEETPPDSPAAEg—ENSVNC—VDPL HSSPPLTVKKPVLSPTPCSSVITIGDLVLDSDEE NNQKEGKEFLKNYQKTKFDTYIPMFCDYIP

zmvziuman ALKENPVDLPATEQKENCLDCYMDPLRLSLLPPRARKPVCPPSLCSSVITIGDLVLDSDEEENGOGEGKESLENYQKTKFDTLIPTLCEYLPPSGHGAIPVSSCDCRDSSRPL
svzwel ALKENPPASSASEPTENCLDCYMNPLRLSLSPPKAKKPACSPFLTTSVITIGDLVLDSEEEENSQREGKESLGNYQKTKYDTLVPTFCEYLP

amizwe: ALKENPPASSASEPTENCLDCYMNPLRLSLSPPKAKKPACSPFLTTSVITIGDLVLDSEEEENSQREGKESLGNYQKTKYDTLVPTFCEYLP

TINF2 Human
TINF2 Mouse
I—T\NFZNMRl

|~ TINF2 NMR 2

0.04

20 30 40 50 60 70 80 90

.
Consensus l;lXKSXFGSYGXISAXDXASGXSBXXXXXXXTXXXXKXXRPRXRIQXIVPCXISQLLSSTLVDXVFKIRGXEVSQVSIVGIIRXAEKAPNXIXY
identiy (N N B NN N B B Ny W e i W My S M B WOy N
1. RPA4 GP RARSQNIVPCTISQLLSATLVDEVFKIGNVEISQVIIVGIIRHAEKAPTNIVY
2. RPA4 Human MSKSGFGSYGSISAADGASGGSDQLCERDATPAI-KTQRPKVRIQDVVPCNVNQLLSSTVFDPVFKVRGIIVSQVSIVGVIRGAEKASNHICY
3. RPA4 NMR MKKSEFGSYGKISASDEASGRSNNQLPKGGTSTVTKIARPRSRIQIITPCCISQLLTSTLVDNVFKIRGFEVSQISIVRIIRQAERAPNYILY

100 110 120 130 140 150 160 170 180

Consensus KIDDMTAKPIEARQWXGRDKXKQ-XTPLXVGVYVKVFGXLXSXTGXKSLEVLKIXVLEDMNEFTTHILEVVNAHMMLDKAXXXXTXESXPVXP
Identity - _
1. RPA4 GP KIDDMTAAPMDVRQWVDTDVSVS-IFELGWETYVKVAGHLRSFQONKKSLVAFKIMPLEDMNEFTTHILEVVNAHMMLSK

2. RPA4 Human KIDDMTAKPIEARQWFGREKVKQ-VTPLSVGVYVKVFGILKCPTGTKSLEVLKIHVLEDMNEFTVHILETVNAHMMLDKARRDTTVESVPVSP
3. RPA4 NMR KIDDMTSKPIEACQRLGRDKAKQGMTPLPVGVYAKVFGVLTSSTGAKSLEVLKIRVLEDMNEFTTHILEVVNSHMMLDRAHQESTEESMPVAP

200 210 220 230 240 250 260 264

Consensus SEXBBXAGXXDZXXXXFXXXEVLRLIXECPXXEGKSXHELXXZJCXXSVKXIKZAIDXLTXEGHIYXTVDXEHFKXAD
identiy H OB O SIS S B O ON S S S B e
1. RPA4 GP

2. RPA4 Human SEVND-AGDNDESHRNFIQDEVLRLIH HQEGKSIHELRAQLCDLSVKAIKEAIDYLTVEGHIYPTVDREHFKSAD
3. RPA4 NMR SEMDNTAGVHDQCQFKFFLKEVLRLIQECPLLEGKSVHELQTEICT-SVKDIKQAIDHLTIEGHIYSTVDEEHFKFA

Supplementary Figure 4. Sequence alignments and phylogenetic trees of genes with higher
copy number in naked mole rat than human or mouse. (A) CEBPG sequence alignment and tree
for human, mouse, and NMR three copies (B) TINF2 sequence alignment and tree for human,
mouse, and NMR two copies (C) RPA4 sequence alignment for human, NMR, and guinea pig
(GP).
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

Kok ok Ak ok ok kA kkk kA k Kk ok k ok ok k Kk ok ok k ok kkkkk Ak kk kA kK k Kk k ok &k kkkk ok k ok kk ok kx

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

ok kK ok kKK ok K ok Kk ok K ok Kk ok Kk Kk ok k ok K ok kK ok ok K ok Kk Kk ok Kk kK ok Kk Kk kK K Kk K

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

ok kK ok kKK ok Kk Kk ok Kk Kk ok Kk Kk ok k ok Kk ok kK ok ok K K ok Kk Kk ok Kk kK ok Kk ok kK K Kk K

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

ok kK ok k Kk ok K ok Kk ok K ok Kk ok K ok Kk ok k ok K ok ok k kK ok ok K ok Kk Kk ok Kk K kK ok kR kK ok Kk K

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

ok Kk ok Kok K ok Kk ok K ok ok K ok K ok K ok ok K ok kK ok K ok ok K ok ok K ok ok ok ok ok ok K ok ok K ok ok K ok K K ok Kk ok Kk ok
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

ok kK ok ok Kk ok K ok Kk ok K ok Kk ok K ok Kk ok k ok K ok ok kK ok ok Kk ok K ok Kk ok Kk Kk ok K ok ko kK Kk K

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
Kok ok K kK kK K K kK K kK K R K R K kR K K K K R K K R K KR K KK K R K K R K KR K KK K R K KR K Kk K K

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
ok Kk ok Kok K ok Kk ok Kk ok K ok K ok K ok ok K ok ok K ok K ok ok K ok ok K ok ok ok ok ok ok K ok ok K ok ok ok kK K ok K kK Kk k

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
ok Kk kK ok K ok K ok ok K ok ok Kok K ok K ok ok K ok ok K ok ok ok ok K ok ok K ok ok o ok ok ok ok K ok ok K ok ok ok ok K K ok K ok ok Kk k

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
ok Kk ok Kok K ok Kk kK ok ok K ok K ok K ok kK ok ok K ok K ok ok K ok ok K ok ok ok ok ok ok K ok ok K ok ok K ok ok K ok Kk k Kk

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

ok kK ok Kk KK ok Kk Kk ok Kk Kk ok Kk K ok ok k ok K ok ok k kK ok ok K ok K ok Kk ok Kk kK ok Kk kR kK K Kk K

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
ok Kk ok Kk K ok K kK ok ok K ok K Kk K ok kK ok ok K ok K ok ok K ok ok K ok ok ok ok ok ok K ok ok K ok ok K kK K ok Kk ok Kk ok

GAAGAATTGGATATTGAAATTTAAAAGTTATGTAGGAGATTGGTCTTGGAGGCGGCAGCG
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

GCGCGCGCCGTCCCGGTGAGGAGGGAAAGCCGGTGGCCGTGGTGGCCGTGGTGGCGGAAC
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

GGGCGGCCGGTTTCGTAATCGTCCCACCTCCTAGCTGACTCCCGGGGTGGGAGACCTGGG
NNNNNNNNNNNNNNNNNNNNNNNNTACTTTCTGGCTGCCATGAACTGTTTCTCCTCTGTA
NNNNNNNNNNNNNNNNNNNNNNNTCAATTAATGGTGGCCT---GCTGTGTTAGGTACATA

* ok x ok x % * %

CAAATGTAAGCTCATTTGTTTGTCATTTTAAGTATTTTAATGGAGTTTGTT
* * *k Kk *

GCGGGCTGGAGACGCAGTTCACTGTGGAACATCGTCTARAACATGGAGCGACCACTAATT

GTACATGAGAAGTTTTTTTGGCAGTT----— TGGAAGTGACTGA
GTACATGTGAAGATTTTTTGGCAGTTTATTGTGGAAGCGACTGA

Kokkkkkk Kkkk Kkkkkokkokkkokkok kkkkkok  kokkokkok

TCACCCTGCTCTCATTTCTACCTGACCTGTGTTGGCAAGGGAGAGTGCCCAAATGAGCAA
TCACCTTGCCCTCATTTCTATCTGACCTGTGTTGGCAAGGGAGACTGCCTAAATGAGCAA
TCACCTTGCTCTCATTTCTACCTGACCTGTGTTGGCAAGGGAGAGTGCCCAAATGAGCAA

Kkkkk kkk kkkkkkkkkk Kkhkkkkkkkkkkhkkhhkhkhkhkkkx *hkkk *hkkkkkkkkx

GATAGCGCAGCAAAACAGTAGTACTCCAGGAGTGAACGGAATAAGTGTTATTCACACTCA
GATAGCACAGCAAAAC---AGTACTCCAGGAGTGAATGGAATAAGTGTTATTCATACTCA
GATAGCGCAGCAAAACAGTAGTACTCCAGGAGTGAACGGAATAAGTGTTATTCACACTCA

Kok kokkk  kokkkokkokk ok Kok kkkkkkkkkkhkkkkk Khkkkhkkhkkkhkkhkkhkkk *kkkx

GCCACATGCCAGCGGCTTGCAGCAGGTTCCTCAGCTGGTGCCTGCTGGCCCTGGGGGAGG
GGCACATGCTAGCGGCTTACAGCAGGTTCCTCAGCCTGTGCCTGCTGGCCCTAGGGAAGG
GCCACATGCCAGCGGCTTGCAGCAGGTTCCTCAGCTGGTGCCTGCTGGCCCTGGGGGAGG

k okkkkkkk kkkkkkkk kkkkkkkkkkkkkkkk KAk kkkkkkkkkkkk kkk kkx

AGGCAAAGCCGTGCCTCCAAGCARGCAGAGCAAAAAGAGTTCACCCATGGATCGAAATAG
AGGCAAATCCATTCCTCCAAGCAAGCAGAGCAAAGAGAGTTCACCCATGGATCCAAAGAG
AGGCAAAGCCGTGCCTCCAAGCAAGCAGAGCAAAAAGAGTTCGCCCATGGATCGAAATAG

Kokkkkkk KKk K Khkkkkkhkkkkkhkkkkkkkkhk Khkkkkkk Kkkhkkkkkkk Kkkk kx
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TGACGAGTATCGTCAGCGCAGAGAGAGGAACAACATGGCTGTGARAAAGAGCAGATTGAA
TAAAGAGTATCATCAGTGCAGAGAGAGGAACAACATGGCTGTGAAAAAGAGCCAATTGAA
TGACGAGTATCGTCAGCGCAGAGAGAGGAACAACATGGCTGTGAAAAAGAGCAGATTGAA

Kok kkkkkkk kkkk kkKk kA Ak k kA Kk kA hkhk kA hkkkkhkhkkhkkk  hxkkkkx

AAGCAAGCAGAAAGCACAAGACACGCTGCAAAGAGTGAATCAGCTCAAAGAAGAGAATGA
AAGTAAGCAGAAAGCACAAGATATGCTGCAAAGAGTGAATCAGCTCAAAGAAGAGAATGA
AAGCAAGCAGAAAGCACAAGACACGCTGCAAAGAGTGAATCAGCTCAAAGAAGAGAATGA

Kokk kA KKK KKK KK KKK KR KA § KA KAk KA R Ak KAk A KA Ak kK Ak kR kA kKA KXk A Ak *

ACGCTTGGAAGCAAAAATTAAATTGCTGACAAAAGAATTAAGTGTACTARAAGATTTGTT
ATGCTTGGAAGCAAAAATTCAATTGGTGACAAAGGAATTAAGTGTACTGRAAAGATTTGTT
ACGCTTGGAAGCAAAAATTAAATTGCTGACAAAAGAATTAAGTGTACTARAAGATTTGTT

K okkkkkkkkkhhkkkkhhk kkhhx Kkhkkkkkk KhhkkAhhhkkxkhkkhk Kk kkkkkkkkx

TCTTGAGCACGCACACAACCTTGCAGACAACGTGCAGCCCATTAGCACTGAAACTACGAC
TCTTGAGCATGCACACAACCTTGCAGACAATGTGAAGCCAATTAGCACTGAACATACGAC
TCTTGAGCATGCACACAACCTTGCAGACAACGTGCAGCCCATTAGCACTGAAACTACGAC

Kok kkkkkkh hhhkkkkkhhxkhhhhkkhkhkh khkk Hhhkkx FAhkkxkhhkhkhkhkh  kxkkkx

AACAAATTCTGATACTGCAGGACAGTAGACCTCAACCTTCCCAGACTTACCAGCTGTGGC
AACAAATTCTGATACTGCAGGACAGTAGACCTCAACATTCCCAGACTTCACATCTGTGGC
AACAAATTCTGATACTGCAGGACAGTAGACCTCAACCTTCCCAGACTTACCAGCTGTGGC

Kok kk Kk kkkkkkkkkkkhkkkkhkkkkkhkhkhkhkkk Ak hhkkkhkhk  **k *hkhkkkx

TTGAACATTAAAGGTGTGACCACCTACAGCACTCAGATGTTCATGGCTGAATGCCATCTT
TTGAACATTAAAGGTGTGACTGCCTACACCACTCAGATGTCCATGGCTGAATGTCATC-T
TTGAACATTAAAGGTGTGACCACCTACAGCACTCAGATGTTCATGGCTCAATGCCATCTT

Kok kkkkkkkkhkhhkkkkhhhkx  hhkkkkk khkhkkhhkhxkh kkkkhkhk hkhk hxkk K

TTTCCATTATTCAGAGATCCATTGGAGGTTATTTTCTAGGATCAGCACTGAAGAGTTGAG
TTTCCATTATTCAAATATCCATTGGAGGTTATTTTCTAGGATTAGCACTGAAGAGTTGAT
TTTCCATTATTCAAAGATCCATTGGAGGTTATTTTCTAGGATCAGCACTGAAGAGTTGAG

Kkkkkkkkhkkhk k Khkkkkkhkkkkkhkkhkhkhhkhkhkhkx Xk kkkkhkkhkkkhkkkkk

TAGCTGTGTCGATTAAATATATGGCTTTAAATGAGGTGGATTTTTGTGGCAATTGAAAAA
TAGCCATGTCATTTAAATATATGCCTTTAAATGAGGTGGATTTTTGTGGCAATTGAAAAA
TAGCAGTGTCGATTAAATATATGGCTTTAAATGAGGTGGATTTTTGTGGCAATTGARAAA

Kokkk  kkkk  kkkkkkkkkkk kkkkkkokkokkk ok k kK k ok ok ok ok ok k ok k ok koK kk ok kK Kk K

—-AAAAATTTTTAAAGTATATGGTAAACATATCCTGGACAAACATATCCTGGACCTTAATG

CAAAAAATTTTAAAGTATATGGTAAA---——— ATAAAAAAACATGTCCTGGACTTTATTG
—-AAAAATTTTTAAAGTATATGGTAAACATATCCTGGACAAACATATCCTGGACCTTAATG
ok ko k kK kK K kK K ok Kk Kk K Kk Kk k Kk kkkk kkkkkkkk KKk Kk

TTCTTAATAAGTCCTGACTTCCCCAGAAATACTTNNNNNNNNNNNNNNNNNNNNNNNNNN
TTCTTAGTAAGTCCTGACATCCCCAGAAATACTTCTTTTTTAAGTTGACAAAAGTAGTGG
TTCTTAATAAGTCCTGACTTCCCCAGAAATACTTNNNNNNNNNNNNNNNNNNNNNNNNNN

Kk kkkk kkkkkkkkkkk Kk kkkkkkkkkkkk

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
GAAACTGGCAGGTCATGCAGAAGGTTCTCAGTTAGAGAAAAGAAACAAATCATATACAAA
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
GGAAAGCCAATCAGAATCACAGCAGACTTCTCAATACAAACCCTCAAGGTAAGAAGAGAT
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
GCGAGTGACACATTTCAAGCCCTAAAGGAAAACAGCCTCCAATGCAGATTGATGTACCCT
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
GCAAAACTATCTTTCAAAATTGATGGAGAAATAAGATATTATCAGGACARAGAGCACCTG
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
AGGAACGTCATGAATAACAAATCAGCACTCCAAAAAATTTTAGACAATATCTTAGGAARA
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN-----
GAAAACAAGGAGAATCAGCCTGCTGCACACAGGAAGACACCTGGTTCCACACTACAAAGA
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

AAGGGGCTTCTGGGTCACCATCCCTCCCGCTGCTCCTGGCCCAGAGGAAGGGGCTTCTGG
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT----=--==-
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JH171653.1|1746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1|1746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG—
JH172334.112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG—
JH172334.112060321-2062744-CEBP

JH171653.1|1746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG—
JH172334.112060321-2062744-CEBP

JH171653.1|1746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG-
JH172334.112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1|1746770-749193-CEBPG2
JH169046.1]1191678-194128-CEBPG—
JH172334.112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG-
JH172334.1112060321-2062744-CEBP

JH171653.1|1746770-749193-CEBPG2
JH169046.111191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1]1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1]1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1]1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1|1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1]1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1|1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1|1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

*************************** NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNAGTGAAATCAATAGGACACACATGTGTAAATACTGAATAGTTTTTCTAGTGTG

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
AGAAACTGAAAGTGTAAATAAGGACTAAATGGTATAATAGATAATGTGARATAGGAAGAA

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
AAGGGGCAAAGTGGAAGAGGAATTGGAAGGAATAGGCAAAAGCAAAGAAGGGAATGGGAT

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
TAATATGAGATAATGAAAAACTGGAAACAAAATCTTTGTAAATAGGGAGGACTGGATGGG
—-AACAAGAGTTTAAAAAAACTTGAAAGTGAAGGTTTT-——————————————————————

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
TTGAAAGGAGGGCAGGGGAATGGGGAAAAATAGGAACCAAGAGAGACTATGTAAAGGTGC

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
AAATTTCCAGTGATGAATGTCATTATATTGTATATACAATGTTCACCAATAAAATAAAAT

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
TTTAAAAAATAATTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNATCTCTTTA

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
TGTTTTTTGGGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTGGTGACAATTCTTTTAGTT
TTTTGCTTAAATACATCTGTTTATGTTTTGGGATTTTTTTTGGTGACAGTTCTTTTAGTT

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
AGTGCACTGTTCTTCCAGACTTTATGTACCACTGCTTCTGTTCATTCATTGTGCGCTTTT
AGTGGGCTG---TTCCCGACTTTGTGTACCACTGCTTCTTTTGATTCATTGTTTGCTTTT

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
ATGTTCCATAAATTATTTTGGAAATAAAATGCTGGTAAAACTCAGGATATTGATATTTTT
ATGTCCCATAAATTATTTTGGAAAGAAAATGCTGGTAARACTCAGGATATTGACATTTTT

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
GTGGAGAC-AAAAAAATGGCAATCACTAATGTAGGGCACCTCTAGAATCTGCGTTATATC
GTGGAGACAAAAAAAATGGCAATCACTAATGTAGGGCACCTCTAGAGTCT--GTTATATC

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
AGTGTTGGTAGTTTAGATTGTTAACTTTGTCTTACAGCATGATTCTAACTCAAGTCTGTT
AGTGTTGGCAGTTTAGATTGTTAACTTTGTCTTAGAGCATGATGCTAGTTCAAGTCTATT
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JH171653.1|1746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1|1746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG—
JH172334.112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG—
JH172334.112060321-2062744-CEBP

JH171653.1|1746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG—
JH172334.112060321-2062744-CEBP

JH171653.1|1746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG-
JH172334.112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1|1746770-749193-CEBPG2
JH169046.1]1191678-194128-CEBPG—
JH172334.112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG-
JH172334.1112060321-2062744-CEBP

JH171653.1|1746770-749193-CEBPG2
JH169046.111191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1]1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1]1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1]1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1|1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1]1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1|1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1|1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
GACTTCTCTGTATTGTTTTGTGCCTGCAATGGTGATTAGACAGTCAGACTTGATTAAGGT
GGCTTCTGTGTATTGTCTTGTGCCTGGGATGGTGATTAGACAGTCAGACGTGATTAAGGT

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
TTCTAATTTGAATGTGGTCATTTCTGACCACACTGCTGTTTCCTACTAGGACTTTGTGAT
TTCTTATTTGAATGTGGCCATTTCTGGCCACACTGCTGTTTCCTACTAGGAC-TTGGGAT

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
AATGTAACCAGACTGTAACTCAAGCTGTACCCTGGGTTTGGTGGAAGTGTGCTGACTGTG
AATGTAACCAGACTGTAACTCAAGCTGCACCCTGGGTTTGGTGGAAGTGTGCTGACTGTG

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
CTATTCTCCTGGGCAGAAGGCAACATAGTGCTCTGTAACTCAGCAAAGATTTTCAGGGTT
CTCTTCTCCTGGGCAGAAGATGACATAGTGCCCTGCAACTCAGCAGAGATTTTTAGGGCT

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
ACAAAGTCCTTGTAARATGTGGGATTGGAGCCAGTTGTTGTACCATGAG-ATACTTCCCTG
ACAAGGTCCTTGTAAATGTGGGATTGGAGCCAGGTGCTGTTCCATGAACCTACTTCCCTG

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
GAGGGCTATTAATTCCCAATTCAGCCAAGAAATGACCGGGATTTTTTCTTCTTGAGTTAG
GAGGGCTATTAATTCCCAATACAATCAAGAAATGGTAGATTTTTTTCCTTTTTAAGTTAG

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
GGTCCAACTGCAGTTTACTTTGGTTGGAATATTGATCTACTCATAGGGGTTGATACATGT
GGTCCAACAGCAGTTTACTTTGGTTGGAATATCGATCTACTCATAGGGGTTGATAGATAT

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
TCAAATAACTACCACTTACCAACAGAGTCCTACTAAATCTTAACAGCTGATTGATGTTGT
TCAAATAACTAGGACTTACCAACACAGTCCTACTAAATC-TAACAGCTGATTGATGTTGT

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
ATAATTAATTGGAGATGTAGTTAGGCCACTTGAATCCTTAAGCACCTATAATAGGTGTTA
ATAATTAATTGGAGATGTAGTTAGCCCACTTGAATCTTTAAACACCTATAATAGGTGTTA

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
CATTTTAATCCCTTATTGAAAAAAAGTCAGAAATGGATGTCCAGATGGAATTTGTGGTTA
TATTTTAATCCCTTATTTAAAAAAA-TCAGAAATGGATGTCTACATGAAATTTGTGGTTA

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
CCTTTCAATGATATGGAARAAARGCT -~ == === = === = === —— - —m o mmm oo
C----CAGTGATATG--AAAAAAGCTGTAGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNGTAGGGAA---ATCAAGAGTGTGTACTCAGT ——————=—=—==—=—=-=
____________ GAAGGGAAATCATCAAGAGTGTGTACTCAGTGTTTCAAGTCAGAACAT
NNNNNNNNNNNNGTAGGGAA---ATCAAGAGTGTGTACTCAGT——————=—=—==—=—==

Kk kkkok Kk Kk kKK ok Kk Kk ok Kk Kk kK Kk Kk

—————————— GTTTGAGAAAAATTGATTCAAGCTTTCCTATTACCTATGCAAATCAGAAT
AAAATTGGGAGTTTGAGAAAAATTGACTCAAGATTTCCTTTTAGCTATGCAAATCAGAAT
—————————— GTTTGAGAAAAATTGATTCAAGCTTTCCTATTACCTATGCAAATCAGAAT

hkkkkkkkkkkkkkhk hkkkk Kkkkkk Khkk kkkkkokkkkkokkkkkx

TGAACACAAGCAGTCATGCATAGAACAAAAATGTTAACCATTGTCTTCACTATTTTATTC
TGAACACAAGCAGTCATGCTTAGAAGAAAAATATTAACCATTATCTTGGCTATTTTAATC
TGAACACGAGCAGTCATGCATAGAACAAAAACGTTAACCATTATCTTCACTATTTTATTC

Kokkkkkk Khkkkkkkkkkk kkkkk kkkkk  kkkkkkkkk kkkk  kkkkkkkk kx

AAGTGGTTAAGAATGGAAGTGTTTCGTTTGGTAGATTTAGCTACCAAAAGTGAGAGTACA
AAGTGGTTAAGAATGGATATTTTTAGTTTGGTAGATTTAGCTACCAAAATTGAGAGTACA
AAGTGGTTAAGAATGGAAGTTTTTAGTTTGGTAGATTTAGCTACCAAAAGTGAGAGTACA

Kokkkkkkkkhkkkhkhhkkk  k Kkkk kkkkkkkhkkkhkk Ak khkkkkkhkkk Kk kkkkkkkx

GAAATTGAGAGAATTCAAGTATCGAGAGTGAGTAAGTTTAGAGTTTTGGGAATTGTAAAG
GAAATTGAGAGAAATCAAGGGTCTGGAGTGAATAAGTTTAGAGCTTTGAGAATTGTAAAG
GAAATTGAGAGAATTCAAGTATCGAGAGTGAGTAAGTTTAGAGTTTTGGGAATTGTAAAG

Kokkkkkkkkkkkk kkkkk  kk  kkkkkk Kkkkkkkkkkk kkkk kkkkkkkkkk oK
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JH171653.1|1746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1|1746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG—
JH172334.112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG—
JH172334.112060321-2062744-CEBP

JH171653.1|1746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG—
JH172334.112060321-2062744-CEBP

JH171653.1|1746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG-
JH172334.1]12060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1|1746770-749193-CEBPG2
JH169046.1]1191678-194128-CEBPG—
JH172334.112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.11191678-194128-CEBPG-
JH172334.1112060321-2062744-CEBP

JH171653.1|1746770-749193-CEBPG2
JH169046.111191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1]1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1|1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1]1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1]1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.111191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1|1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

JH171653.1||746770-749193-CEBPG2
JH169046.1|1191678-194128-CEBPG—
JH172334.1112060321-2062744-CEBP

TGACTGTTGTAACTTTGGTTGTGAGTTTGTAACTTAGGAACCATTCGGATTTGATCTGTT
TGACTGTTGTAATTTTGGTTGTGAGCTTGTAACTTAGGAACCATTCGGATTTGATCTGCT
TGACTGTTGTAACTTTGGTTGTGAGTTTGTAACTTAGGAACCATTCGGATTTGATCTGTT

Kok kk Kk kkhkkk KAk hhhxkkhhk Xk khkhkhkkhkhhh Ak kkk Xk khkkkkhkkkhxh kK

TTGCATCACTTTGGGTGGTTAAGGATTAGGCT-TAGTAARAAGTTGCTAGCTGCATCTCGG
TTGCATCAGGTCTGGTGGTTAGGGATTAGGCTGTAGTATAAGTTGCTAGCTGCATCTCGG

TTGCATCACTTTGGGTGGTTAAGGATTAGGCT-TAGTAARAAGTTGCTAGCTGCATCTCGG
Kohkk Kk kkk K kkAkkhkhA KhkAAKAhKAK® KKKk K KA KKK AR KAk Ak A AKXk A XKk *

AAGG----TGCCTTTAGACTGGTTGAGGCTGCAGATGGTGACAGCAGAGCAGCTTTTCCT
ATGGATGTTGCGTTTTGACTGGCTGAGGCTGCAGATGGTGAGAGCAGAGCAGCTCTTCCC
AAGG----TGCCTTTAGACTGGTTGAGGCTGCAGATGGTGACAGCAGAGCAGCTTTTCCT
* kK kokk kkk kkkkkk kkkkkhkAhhkAhkkAhkAkhhk hhhkkhhkhhkhhk kkkk

GTGTCTGGCCCCTTTCAGTTGTTGGGATGCCAGTTCATATGCTTTGGACA---TTACTAA
ATGTCTGGCCCCTTTCAGTTGTTGGGATGCCAGTTCAGATGCTTTGGACATTCTTACTAA
GTGTCTGGCCCCTTTCAGTTGTTGGGATGCCAGTTCATATGCTTTGGACA---TTACTAA

hkkkkkkkkkkkkkhkhkkkhkhkkkhhkkkkkkkkkk  kkkkkkkkkkk* *kk Kk kK

GAATTAGTAAGACTATAAAATATGATTCAATTTTTAAAATTCAGGTCATGAGTGTAAAAT
GAATTAGTAGGACTATAAAATGTGACTCGATTTTTGAAATTCAGGTCATGAGTGCAAAAT
GAATTAGTAAGACTATAAAATATGACTCAATTTTTAAAATTCAGGTCATGAGTGTARAAAT

Kk kkkkkkk khhkkkkkhkhkk hhkk kk kkkkkk kkkkkhkkkhkhkkkhkhkk kkkkx

TCTCAAATTTATGTAAAAAGTAGAAGTATGTACAATTTGATATTAAAAGAAAAGAAACCG
ACACAAATTTATGTAAAAAGTAGAAGTATGTACAATTTGATATTAAAAGAAAGGAAAATG
TCTCAAATTTATGTAAAAAGTAGAAGTATGTACAATTTGATATTAAAAGAAAGGAAACCG

ko ok kkkkkkkkkkkhhkkkhhkkkhkkkkhkhkkhkkhkkhkkhkhk kX kkkkx *hkk*  *

TAGCAGCTTTTGATGTTTCTTAATCCCCGTTAGAGGGCTGAARACTTTGTACCTGAACAAC
TAGCAGCTTTTGACGTTTCTTAATCCCCATTAGAGGGCTGARATTTTGTACCTGAACAAC
TAGCAGCTTTTGATGTTTCTTAATCCCCATTAGAGGGCTGAAACTTTGTACCTGAAGAAC

Kok kkkkkkhkkhk kkkkkkkkhkkkkkk *kkhkkhhkhkkhhkk *khkkkhkhkhkhkx *kx

TCATTTAGCACTCAGTGCTTTCTGACACCTTAGAAATAGGAAAAGTAATTTTTGTTTGAC
CCATTTAGCACTCAGTGCTTTTTGATGCCTTAGGAATAGGAARAAGTAATTTTTGTTTGAC
CCATTTAGCACTCAGTGCTTTCTGATGCCTTAGAAATAGGAAAAGTAATTTTTGTTTGAC

hkkkkkkkkkkkkkhhkhkh kkkx  kkkhkk khkkkkhkkkkhhkkkkhkkkkkkkkkkkx

ACAGGGTAGGAAAGAGAAAGTCCATTCTACAGCTAATTAGATCTGCCTCTCAGGAAARAAG
AAAAGGTAGGAAAGAGAAAGTCCCTTCTACAGCTCATTAGATCTGCCTCTCAGAAAARAG
ACAAGGTAGGAAAGAGAAAGTCCATTCTATGGCTAATTAGATCTGCCTCTCAGGAAAAAG

* ok kkkkkkkkkkkkkkkkkkk kkkkk  kkk KhkkAkkhkkkkkkkkkkhk Kkkkk K

TACTAACTTGTTCTTTTTGTTCCTGGCTTTCAGTTTGTGAGATTACTCTATTTTTTTAAT
TACTAACTTGTTCTTTTTGTTCTTGGCTTTCAGTTTGTGAGATTACTCTA--TTTTTAAT
TACTAACTTGTTCTTTTTGTTCCTGGCTTTCAGTTTGTGAGATTACTCTATTTTTTTAAT

Kok kkkkkkkkkhkkkkkhkkkkk Kkkkhkhhkhkhkhhkhkhhkkkhkhkkkk  kkhkkhkkx

ATAATTTTATTTCTTTCAATAAATGTTGAAATAAAAACTTTTTGGAACAAATAAATAAAT
GTAATTTTATTTTTTTCAATAAATCCTAAAAT---AATTTTTTGGAACAAAAAAATAATG
ATAATTTTATTTCTTTCAATAAATCTTAAAATAAAAACTTTTTGGAACAATGA-——————

kkkkkkkkkkk kkkkkkkkkkk Kk kkkk Kk kkkkkkkkkkkk Kk

AAATAAATAAATAAATAAAAATAA---AAGTTATGTAGGAGTAAAAAAGACCTAGAARAAG
AGTGATAGTGATATCTCATTGTGG---TTTTAACCTGTATTTTCAGAAGGCCCACTGATA
———————— CTGTATTTCATCGTGGGTTTCTTTACATTAGATAACAAAAAGCACATGTAAA

*k ok % * * x x * kk Kk x *

TAAATAGGAAARAAA -~ == = == = = == = o
CTCCANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
CAGCTCTGAAGAGCATGCAGGCTTGGCTGTCTCCTGTTGCCTGGGGCGGGGGTGAGGGGT

-AAAACATTGTTGGAAGATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
GGAGGTGCTTTTGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

ok ok ok Kk Kk K ok Kk Kk ok K ok Kk ok K ok Kk ok K ok Kk ok K ok Kk kK Kk K

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

Kok kK kK ok kK ok Kk Kk ok Kk Kk ok Kk Kk ok k ok Kk ok ok ok Kk Kk k kK ok Kk kK ok Kk Kk ok Kk ok k kK ok Kk K

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

ok ok kK ok Kk Kk ok Kk Kk ok K ok Kk ok K ok Kk ok k ok K ok ok k ok K ok Kk kK ok K ok kK ok Kk Kk ok K ok Kk kK ok Kk K
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JH171653.1||746770-749193-CEBPG2 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

JH169046.1191678-194128-CEBPG- NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
JH172334.1112060321-2062744-CEBP NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
ok kxR kKR KK kK KR Rk kK KRk K KK Kk Kk kK K kK KKk K kK K
JH171653.1(|746770-749193-CEBPG2 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
JH169046.1191678-194128-CEBPG- NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
JH172334.1]2060321-2062744-CEBP NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
e
JH171653.1(|746770-749193-CEBPG2 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
JH169046.1191678-194128-CEBPG- NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
JH172334.1]2060321-2062744-CEBP NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
Sk kK kK kKKK K kK kK KKk kK kK KKk kK kK KKk K kK K
JH171653.1(|746770-749193-CEBPG2 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
JH169046.1191678-194128-CEBPG- NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
JH172334.1]2060321-2062744-CEBP NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
kKK kK kKK kK KR Rk kK KRk K K kK Kk KKk kK K kK Kk Kk K kA K
JH171653.1(|746770-749193-CEBPG2 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
JH169046.1191678-194128-CEBPG- NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
JH172334.1]2060321-2062744-CEBP NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
kKKK KKk kK KKk kK kK kK kK KKk kK K
JH171653.1]|746770-749193-CEBPG2 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
JH169046.1191678-194128-CEBPG- NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
JH172334.12060321-2062744-CEBP NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
kxR kKRR kK KR kK KKk kK kK KKk kK K kK KKk K kK K
JH171653.1]|746770-749193-CEBPG2 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
JH169046.1191678-194128-CEBPG- NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN-----=---=--=
JH172334.1]2060321-2062744-CEBP NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
Sk KKK kKKK kKKK kK kK KKk
JH171653.1(|746770-749193-CEBPG2 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
JH169046.1|1191678-194128-CEBPG- === === —mm oo oo o
JH172334.12060321-2062744-CEBP NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
JH171653.1(|746770-749193-CEBPG2 NNNNNNN
JH169046.1(1191678-194128-CEBPG- —------
JH172334.12060321-2062744-CEBP NNNNNNN

Supplementary Figure 5. Alignment of RNA-seq reads to copies of CEBPG gene in NMR
shows expression in two copies and none in the third copy.
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Supplementary Figure 6. Alignment of RNA-seq reads to two copies of TINF2 gene in NMR
shows expression in both copies.
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