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CDKN1C Primer sequences used for RNA-sequencing (cDNA): 
CDKN1C-F1   CAGGAGCCTCTCGCTGAC 
CDKN1C-F2   TGTCCGGGCCTCTGATCTCCGAG 
CDKN1C-F3   TGTCCGGGCCTCTGATCTCCGCTG 
CDKN1C-R1   TTTGGGCTCTAAATTGGCTCAC 
CDKN1C-R2   ACCGAACGCTGCTCTGCGGCA 
CDKN1C-R3   AGCCGCCGCCGGTTGCT 

For analysis of CDKN1C-201 and CDKN1C-206 (XM_005252732.4, 
ENS00000647521.1) that encodes a putative 175aa protein product labeled isoform C 
(UniProtKB A0A2R8YFP9), we also used the following primers: 

CDKN1C-201/206-5UTRex1 GGACAGCCAGCACATCCACGATG 
CDKN1C-201/206-5UTR       GACGCAGAAGAGTCCACCACC 

RealTime-probes for RNA expression (qPCR): 
Hs 00175938_m1 CDKN1C(NM_000076.2) 
Hs 00908985_m1 CDKN1C-206  
APZTEAZ         CDKN1C(NM_000076.2)  specific mutation 

probe) 
Hs 00187842_m1       B2M reference probe 
20170628_CDKN1C.sds Probe specific for 206-transcript: 

XM_005252732.4 

Supplementary 1: Primers
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Supplementary 2: Alignment used for generating FASTA files used as designated 
reference files for mapping the complex delins variant. 

The two ref seq files were aligned using EMBOSS NEEDLE to illustrate where the 
delins is in the sequence (see line # 901 in the alignment file), deleted nucleotides are 
marked in green in RefSeq, and inserted nucleotides in red). Alignment parameters are 
included at the top of the file.  
########################################
# Program: needle
# Rundate: Wed 22 Jan 2020 06:51:17
# Commandline: needle
#    -auto
# -stdout
# -asequence emboss_needle-I20200122-065114-0865-20608599-p2m.asequence
#    -bsequence emboss_needle-I20200122-065114-0865-20608599-p2m.bsequence
#    -datafile EDNAFULL
#    -gapopen 10.0
#    -gapextend 0.5
#    -endopen 10.0
#    -endextend 0.5
#    -aformat3 pair
#    -snucleotide1
#    -snucleotide2
# Align_format: pair
# Report_file: stdout
########################################

#=======================================
#
# Aligned_sequences: 2
# 1: CDKN1C_RefSeq_B38
# 2: CDKN1C_DelIns
# Matrix: EDNAFULL
# Gap_penalty: 10.0
# Extend_penalty: 0.5
#
# Length: 2802
# Identity:    2798/2802 (99.9%)
# Similarity:  2798/2802 (99.9%)
# Gaps:           1/2802 ( 0.0%)
# Score: 13968.0
# 
#
#=======================================

CDKN1C_RefSeq      1 AGCACAAACAGACTGGAGTTGCAGCATTTTTCGGCCTCTTTATTTAGAAC     50
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns      1 AGCACAAACAGACTGGAGTTGCAGCATTTTTCGGCCTCTTTATTTAGAAC     50

CDKN1C_RefSeq     51 CCGGCGGACGAGGGGCCGGGGCAGTGGTACAGACGGCTCAGGAACCATTT    100
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns     51 CCGGCGGACGAGGGGCCGGGGCAGTGGTACAGACGGCTCAGGAACCATTT    100

CDKN1C_RefSeq    101 TAACAGACTTGTCTTCAAGTTTCAGATAAACACAGTCATAATAAGAGAGA    150
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns    101 TAACAGACTTGTCTTCAAGTTTCAGATAAACACAGTCATAATAAGAGAGA    150

CDKN1C_RefSeq    151 CAGCGAAAGCGCGAAGAGACTGCAAGCTAGATGGGCATGTATGGCAGCTA    200
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns    151 CAGCGAAAGCGCGAAGAGACTGCAAGCTAGATGGGCATGTATGGCAGCTA    200

CDKN1C_RefSeq    201 CAGCTTGTGAGTGACCCCCTTCCCCAGAGTCCGCGATGAAAATAAAGTTA    250
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns    201 CAGCTTGTGAGTGACCCCCTTCCCCAGAGTCCGCGATGAAAATAAAGTTA    250

CDKN1C_RefSeq    251 CACTTGTCAATAACCAGATGTGGGAGATGGAGAGTGCCTTTGGCATAACC    300
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns    251 CACTTGTCAATAACCAGATGTGGGAGATGGAGAGTGCCTTTGGCATAACC    300

CDKN1C_RefSeq    301 AATAACCGAGCTAGTGCGTGGCAGAGCGGTCCACGCCTGGACATAAATAG    350
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns    301 AATAACCGAGCTAGTGCGTGGCAGAGCGGTCCACGCCTGGACATAAATAG    350

CDKN1C_RefSeq    351 AAAATATAAGTTAGTATAACTTTAAAAACTTTTTGTACAAATATACATGG    400
||||||||||||||||||||||||||||||||||||||||||||||||||
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CDKN1C_DelIns   1301 AACAACGGGGCGGGGAGGGGGGTAAGGGCGCAGCCGCGCCCTGAGCGCTG   1350

CDKN1C_RefSeq   1350 CGGGCCCTTTAATGCCACGGGAGGAGGCGGGAACCCAGCGAGGCCCCCGA   1399
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   1351 CGGGCCCTTTAATGCCACGGGAGGAGGCGGGAACCCAGCGAGGCCCCCGA   1400

CDKN1C_RefSeq   1400 GGGCTGGGGGGACCGGCCGGCCGGACAAAGCGGGGCCGGGCCGGGCCGGG   1449
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   1401 GGGCTGGGGGGACCGGCCGGCCGGACAAAGCGGGGCCGGGCCGGGCCGGG   1450

CDKN1C_RefSeq   1450 GCGGGGCCGTGCGGGGCTCACCGGAGATCAGAGGCCCGGACAGCTTCTTG   1499
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   1451 GCGGGGCCGTGCGGGGCTCACCGGAGATCAGAGGCCCGGACAGCTTCTTG   1500

CDKN1C_RefSeq   1500 ATCGCCGCGCCGTTGGCGCTGGCGGCCGCGGTGCCGGCCGCGGGACGTCC   1549
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   1501 ATCGCCGCGCCGTTGGCGCTGGCGGCCGCGGTGCCGGCCGCGGGACGTCC   1550

CDKN1C_RefSeq   1550 CGAAATCCCCGAGTGCAGCTGGTCAGCGAGAGGCTCCTGGCCGCGCTGCC   1599
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   1551 CGAAATCCCCGAGTGCAGCTGGTCAGCGAGAGGCTCCTGGCCGCGCTGCC   1600

CDKN1C_RefSeq   1600 CCTGGTTCGCGCCCTGCTCGGCGCTCTCTTGAGGCGCCGCGTCCGGGGCC   1649
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   1601 CCTGGTTCGCGCCCTGCTCGGCGCTCTCTTGAGGCGCCGCGTCCGGGGCC   1650

CDKN1C_RefSeq   1650 GGGGCCGGGGCGGGGGCCGGGGCCGGGGCCGGGGCCGGGGCTGGGGCCGG   1699
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   1651 GGGGCCGGGGCGGGGGCCGGGGCCGGGGCCGGGGCCGGGGCTGGGGCCGG   1700

CDKN1C_RefSeq   1700 GGCCGCGACTGGAGCCGGGGCCGGAGCCGGAGCCGGAGCCGGGGCCGGGG   1749
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   1701 GGCCGCGACTGGAGCCGGGGCCGGAGCCGGAGCCGGAGCCGGGGCCGGGG   1750

CDKN1C_RefSeq   1750 CCGGGGCCAGGACCGCGACCGCGACCGGAGCCGCGACCGGAGCCGCGACC   1799
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   1751 CCGGGGCCAGGACCGCGACCGCGACCGGAGCCGCGACCGGAGCCGCGACC   1800

CDKN1C_RefSeq   1800 GGAGCCGGAGCCGGGGCCGGGGCTGGAGCCAGGACCGGGACTGGGGGCGG   1849
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   1801 GGAGCCGGAGCCGGGGCCGGGGCTGGAGCCAGGACCGGGACTGGGGGCGG   1850

CDKN1C_RefSeq   1850 GGTGGACGCCGGGGCCGGGACCGGGACACTAGGCAGCTGCTCCGGCGCCT   1899
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   1851 GGTGGACGCCGGGGCCGGGACCGGGACACTAGGCAGCTGCTCCGGCGCCT   1900

CDKN1C_RefSeq   1900 CCTCGAGGCCGTCGAGGGACTCAGCGGCCGGCTCGAGGGGCGGGCTGACA   1949
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   1901 CCTCGAGGCCGTCGAGGGACTCAGCGGCCGGCTCGAGGGGCGGGCTGACA   1950

CDKN1C_RefSeq   1950 GCCACCGCGACCGCGACGGGCCGCGGCGCCAGCAGCAGGCGGCAGCGCCC   1999
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   1951 GCCACCGCGACCGCGACGGGCCGCGGCGCCAGCAGCAGGCGGCAGCGCCC   2000

CDKN1C_RefSeq   2000 CACCTGCACCGTCTCGCGGTAGAACGCGGGCACCGAGTCGCTGTCCACTT   2049
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   2001 CACCTGCACCGTCTCGCGGTAGAACGCGGGCACCGAGTCGCTGTCCACTT   2050

CDKN1C_RefSeq   2050 CGGTCCACTGCAGGCGTCCAGGGCCCCGCAGCGGCATGTCCTGCTGGAAG   2099
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   2051 CGGTCCACTGCAGGCGTCCAGGGCCCCGCAGCGGCATGTCCTGCTGGAAG   2100

CDKN1C_RefSeq   2100 TCGTAATCCCAGCGGTTCTGGTCCTCGGCGTTCAGCTCGGCCAGGCGGGC   2149
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   2101 TCGTAATCCCAGCGGTTCTGGTCCTCGGCGTTCAGCTCGGCCAGGCGGGC   2150

CDKN1C_RefSeq   2150 CTGCAGCTCGCGGCTCAGCTCCTCGTGGTCCACCGGCCCGAAGAGGCTGC   2199
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   2151 CTGCAGCTCGCGGCTCAGCTCCTCGTGGTCCACCGGCCCGAAGAGGCTGC   2200

CDKN1C_RefSeq   2200 GGCAGGCGCTGGTGCGCACTAGTACTGGGAAGGTCCCACGGGCGACAAGA   2249
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   2201 GGCAGGCGCTGGTGCGCACTAGTACTGGGAAGGTCCCACGGGCGACAAGA   2250

CDKN1C_RefSeq   2250 CGCTCCATCGTGGATGTGCTGCGGAGGGACGCGTCGGACATGGCCCGGGG   2299
||||||||||||||||||||||||||||||||||||||||||||||||||
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CDKN1C_DelIns   2251 CGCTCCATCGTGGATGTGCTGCGGAGGGACGCGTCGGACATGGCCCGGGG   2300

CDKN1C_RefSeq   2300 CTGCGCAAACGCGGGCAGCGAGAGAGGAGAGGACAGCGAGAAGAAGGGGA   2349
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   2301 CTGCGCAAACGCGGGCAGCGAGAGAGGAGAGGACAGCGAGAAGAAGGGGA   2350

CDKN1C_RefSeq   2350 AAGGAGAGGAGGAGAGGGCGGAGGCCGGGCGCAAGGGAGACCCCGCGCCG   2399
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   2351 AAGGAGAGGAGGAGAGGGCGGAGGCCGGGCGCAAGGGAGACCCCGCGCCG   2400

CDKN1C_RefSeq   2400 CCCGACTCTGCGTGTGCGAGGGACGCGGCGGCTACCTGGCTGTCCGGTGG   2449
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   2401 CCCGACTCTGCGTGTGCGAGGGACGCGGCGGCTACCTGGCTGTCCGGTGG   2450

CDKN1C_RefSeq   2450 TGGACTCTTCTGCGTCGGGTTCGCCTGTCTCGTCCGGACGGCAGCCGCGC   2499
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   2451 TGGACTCTTCTGCGTCGGGTTCGCCTGTCTCGTCCGGACGGCAGCCGCGC   2500

CDKN1C_RefSeq   2500 CCCCTCGATGCCTGCTGGCTAGCTCGCTCGCTCAGGCCTGGCCGGCACCC   2549
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   2501 CCCCTCGATGCCTGCTGGCTAGCTCGCTCGCTCAGGCCTGGCCGGCACCC   2550

CDKN1C_RefSeq   2550 CTCGAGCACAGCGCACTTGGCCTGTGGAACGCCCAGCCCGCCTGCGCCCC   2599
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   2551 CTCGAGCACAGCGCACTTGGCCTGTGGAACGCCCAGCCCGCCTGCGCCCC   2600

CDKN1C_RefSeq   2600 CTTTATACGCGCGGGCCCCACCCCCGTGCGCGCGGGCCCGGCCGCGATTA   2649
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   2601 CTTTATACGCGCGGGCCCCACCCCCGTGCGCGCGGGCCCGGCCGCGATTA   2650

CDKN1C_RefSeq   2650 GCATAATGTAGTATTTTCAGTTTCAACAACACCACGGCGATTGGCGGCCG   2699
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   2651 GCATAATGTAGTATTTTCAGTTTCAACAACACCACGGCGATTGGCGGCCG   2700

CDKN1C_RefSeq   2700 CCCCGCTGCCCCGCCCCGCCGCGGCCCGGCCCCCGCGCACCGCCCATTGG   2749
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   2701 CCCCGCTGCCCCGCCCCGCCGCGGCCCGGCCCCCGCGCACCGCCCATTGG   2750

CDKN1C_RefSeq   2750 CCGCGCGCACACCCACCGGGGGCGGGGCGGGGCGCGCGGCCGGGGCGCGC   2799
||||||||||||||||||||||||||||||||||||||||||||||||||

CDKN1C_DelIns   2751 CCGCGCGCACACCCACCGGGGGCGGGGCGGGGCGCGCGGCCGGGGCGCGC   2800

CDKN1C_RefSeq   2800 GG   2801
||

CDKN1C_DelIns   2801 GG   2802
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Supplementary 3: CDKN1C Haplotype analysis 

64255038 64255019

Marker Build Distance.	p-ter

D11S4046 37 1963642 199 188 203 201

*D11S1318 37 2327223

*D11S1318nr2 37

D11S4088 37 2754951 218 231 222 214

CDKN1C 37 2789062	-	3001120

D11S1923 37 3237762 428 412 391 412

D11S1288 37 3576717 331 331 334 334

D11S988 37 4539851 123 117 123 127

D11S4181 37 4767933 217 221 213 221

64304325 unaffected	mosaic	grandfather 64242177

D11S4046 188 201 201 194

*D11S1318

*D11S1318nr2

D11S4088 231 214 212 234

D11S1923 412 412 467 408

D11S1288 331 334 336 329

D11S988 117 127 119 121

D11S4181 221 221 219 217

64158234

Healthy	carrier

D11S4046 201 188

*D11S1318

*D11S1318nr2

D11S4088 212 214

D11S1923 467 412

D11S1288 336 334

D11S988 119 127

D11S4181 219 221

64027709

D11S4046 188 188

*D11S1318

*D11S1318nr2

D11S4088 226 214

D11S1923 398 412

D11S1288 334 334

D11S988 127 127

D11S4181 213 221

*	No	PCR-product

Result from haplotype analysis
Haplotype analysis in the family with informative (simple tandem repeat) markers (to 
the left) confirm that the de novo CDKN1C delins in the maternal grandfather 
occured on his maternal allele
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