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Supplementary Fig. S1. . Spatial distribution of PCT14 DNA (a) and RNA (b-c) relative to DYZ1 RNA (b-c). The DYZ1
probe is basically an “ATTCC” repeat, while PCT14 is based on GGAAT repeat. . (a) Localization of HS2/HS3 DNA
probed with PCT14 (green) in metaphase spreads of human lymphocytes. RNA-FISH with two probes (DYZ1, red,
and PCT14, green) was carried out in order to study, whether the HS52/3 transcription is strain-specific in human GV
(b) and Ml (c) oocytes. The nucleus in (b) was encircled with dotted white line after the merge with brightfield data
(not included in the panel) Chromatin was counterstained with DAPI (blue). Scale bars: (5 um) (a) and (20 um) (b,c).
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Supplementary Fig. S2. Relative expression of HS2/HS3 in human oocytes and cumulus cells. Cumulus cells express
little (a) or no (b) HS2/HS3 transcripts as shown by RNA-FISH with the DYZ1 probe (red). The real-time PCR data were
calculated by the 2722 method with the levels of gene expression normalized to the two genes: GAPdH or B-actin
(c). Y-axis: fold change (mean + SD) between cumulus cells (obtained from 5 donors) and oocytes (obtained from 7

donors, total n=60). ** - p<0.01, t-test. Nuclei in (a, b) were counterstained with DAPI. Scale bar: 50 um.



Supplementary Table 1. Quantification (in Transcripts Per Million, TPM) of HS2/HS3 transcription in
published oocyte transcriptomes

Publication Reyes et al., 2017 (6 of 20 transcriptomes) Zhang et al., Ferrero et al., 2019
2018
Sample ID 5295892 5295900 5295904 5295893 5295901 5295905 6350575 8446791 8446800 8446805
(SRR No)
Stage GV GV GV Mil Mil Mil Preovulator Ml Mil Mil
y
Donor age 29 20 42 29 20 42 N/A 24 18 27
Total 2,61721 | 16,950211 2,440013 12,680011 84.924001 6,582101 13,00845 4,712133 8,850269 14,167788
clusters’
TPM
Total 0,89045 3,03511 0,631223 5,886452 34,79495 2,411017 12,047245 1,080532 2,37208 3,64405
References
sum TPM
ACTB 152,431 243,856 189,985 172,468 364,043 245,628 4416,17 46,9432 33,9912 50,3112
HBA1 0 0 0 0 0 0 0 0 0 0

Total clusters’ TPM —TPM of representative consensus sequences that were computed for each of seven clusters

Total References sum TPM — total TPM of three already known HS2/HS3 sequences: X60726.1, $90110.1, X82942.1. The already
known sequences were taken as references for quantification. In all the reassembled transcriptomes, they comprise 20-25% of all
transcripts revealed.

ACTB —f-actin TPM. HBA1 — hemoglobin subunit alpha 1 TPM

Supplementary Table 2. HS2/HS3 TPM in GV and Ml oocytes transcriptomes published by Reyes et al.

(2017)

Donor Patient ID HS2/HS3 clusters’ TPM
age

GV (TPM) MII (TPM) GV (%) MIl (%)
40 AMA-1 10,79 8,86 100 82,14993
43 AMA-2 3,14 8,35 100 266,219
40 AMA-3 6,20 43,36 100 699,2973
42 AMA-4 2,44 6,58 100 269,5454
43 AMA-5 174,43 322,78 100 185,0472
27 YNG-1 8,53 75,38 100 883,7673
29 YNG-2 18,32 10,63 100 58,02074
29 YNG-3 2,17 12,68 100 585,5544
29 YNG-4 5,85 2,19 100 37,40918
20 YNG-5 16,95 84,72 100 499,7394




SRR6350575 CGATGATTGTTCCATTCGATTCTGTTCGGTGATTCCATTCGATTCCATTTGATAATGATT 60
SRR5295893  ==-e---- ATTCCATTCAAGT -------~ CCATTCCATTCCATTCCATICTATTCCATTC 44
EEE L L EE L FRERERRRE RkkkRkkk %
SRR6350575 CCGTTCGAGACCATTCGATGATTCCATTCAATTCCATTCAATARAGATTCCATTCGAGTC 126
SRR5295893 C-- ----ATTCCACTCCGCTC-CAATCCATTCCATTCGAGCC 79
* KEKE K KK KK K KKEERERKERRE %
SRR6350575 CATTCATTGATTCCCTTCAAGTCCATTCGATGAT - - - TCCATCAGATTCCATTCAATGAA 177
SRR5295893 CATTCCAT- - -TCCATTATATTCCATTCGACTCTATTCCGTTCCAATAC----TCTTGAG 132
FRRRE K KKK KR K KARKKESEE K K AR AR 4 x
SRR6350575 TCCATTCGATTCCATTCAGTGATGATTCCATTCATTTCCATCTGATGATGATTCCATTCG 237
SRR5295893 TCCATTCCATTCCACTCCATTCCAATCCATTA- - - - = === == === == CATTCCTTTCG 175
MkkkkR kKERE KK K Kk kO [P
SRR6350575 ATTCCATTCAA-TGATTCCATTCAATTCCATTTGATGATGATTTCAATCAATTTCATTCG 296
SRR5295893 AGTCCATTCCATTGCTTCCAAATCCTTTCCATTCAATTTCATTCGAGTCCAT - - - - - - - 227
PP A A A
SRR6350575 GTGATTCCATTCGAATCCACTCGATGA- - - - TGAGTCCATCCATTTCAATTTCATGATAA 352
SRR5295893  ----- TCCATTCCACTCCATTCTATTCCATTCAAGTCCATTCCTTTGCATTCCAC-TCCA 281
Rokkkkkk ok kkkk kX k¥ kkkkkkk K kkk Rk kK *
SRR6350575 TTCCATTCGTTTCCTTTCGATGGCGTTTCCATTCGATTCCATTCGAT - - - -~ - - - - GTTG 403
SRR5295893 TTCCATTCCATTCCATTCCAGTCCATTTCATTT-CATTGCATTTCATCCCAGTCCATTCC 340
KRAAKKKE  RERE KRR K K KEKKE KR RKK KKK KK
SRRE35057
SRR6350575 ATTCCATTTGTTTCCATTGGATGATGATTCCGTTCGTGTCCATTCGATGATGATCATATT 463
SRR5295893 ATTCCACTTCTTTCCAT - === - - === TCCATTCATGTCCATTCAATTCCATTCCATTC 389
*EkkEk Kk kkkkkkk *kk kkk Rkkkkkkkk Kk ** *
SRR6350575 GGATTTCATTCCATAATTCTATTCGAATCCATTTGATGAT 503
SRR5295893 -GTGTACATTCC-=======nmmmmmmmmmmmnecmmns 400

ok KEEEEE

C

Query 30 TGOCATTCTATTTCATTGLAATGCATTCCATTCCATTOCATICCATTCCATIOCATTE. . &7
L
Sbjct M4 TROCATTGATTGCATTCCATTOCATTCCATTOCTTTOCATTCCATTCCATTOCATTONS 325

Query BE  cessssss = CATCACAT TACATTALGT T TR ACCCAL TTCAT T TCATE Cassnnnnans 118

Imiimimnii L i
Shjct 3 ALTOGLGTTGATTCCATTOCATTCCATTTCATTOCAT 1{{-‘-1"(17 TCCATTOOALTTT 2%

Query 129 ATTOGATGCCAATACATACCATTCCATTCGAATCCATTCARTTICATTCCATTATAGTCA 188
A R S AN ]
Sbfct 264 ATTCCATTCCACTCCATTCCATTCCATICCATTCCATTCGEGTITATTCCATTTCATICE 205

Query 189 ATTOCATTCCATTCAATTATATTACATTCCTTTCAMTCTATTCCATTCCATTACTTITOL 248

R i 1
Sbjet 24 ATTCCATTCCATTCCATTGCATTCCATTCCTTTOCATTCTATTCCATTOCATTOCATICE 145

Query 249 ATTTGTGACCATTCCATTGCATTCCATTCGAGTOCA- TOCACTCGAGTCCATTOCATICE 387
LLULEEE BRREREED DERTTRRRn b ven vonm ap g peneeenn

Shjct 144 ATTTGTGTTGATTCCATTOCATTOCATICCATTOCATTOCATICCATTOCATTOCALTGE 85

Query 308 ATTCCATTCCATT 320

Ly
Sbjct B4 ATTCCAATCCATT 72

Supplementary Fig. S3. (A) Multiple sequence alignment of all four transcripts assembled from the specified SRR
data of published human MI/MIl oocyte transcriptomes. The transcripts were analyzed with CLUSTALO software. (B)
Pairwise sequence alignment of the transcripts from two datasets, SRR6350575 and SRR5295893 (Supplementary
Table 1), performed with the Emboss Needle software. (C) An example of alignment of an SRR5295901 HS transcript
(Table 1) to a mRNA obtained previously from heat-shocked Hela cells by Valgarsdottir et al. (2005). Query—the
SRR5295901 Transcript 1 (Table 1 of the main text); subject—Homo sapiens clone 14 satellite Il mMRNA sequence Acc
No AY845701.1 cloned by Valgarsdottir et al. (2005).
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Homo saceens Chyomosome 1 GRCASE 012 Pronary Asseeriiy 878 94038  100% 3e-16 10000% PeC 00000111

Homo sagsens chromosome 2 GECHIE 012 Pronary Assermbily BT& 213205 100% 3e-16 10000% NC_ 00000212

Homa sacens chromosome 4 GRCNIE 812 Pronary ASssrrdly 878 6457e+05 100% 3e-16 100 00% ol 000004 12

Homo sagsens chromosome & GRCHIS 012 Prymary Assermbly 878 0287 100% 3e-16 100 00% NC_000005 10

Homo saceens chyomosome B GRCAIE 012 Promary Assemisy 878 2723 100% 3e-16 100 00% teC_OO000H 11

Homo sacsens chromosome § GRCHIE 212 Prmary Assermbly 878 8401 100% 3e-16 10000% NC_000008 12

10. GRCNIE 012 Prnary Assembily B7T8 174Te~08 100% 3e-16 100 00% pC_00001011

Home sacsens chromosome 12 GECNIS 012 Pronary Assembly 8T8 6429 100% 3e-16 100 00% NC_00001212
HOre dacserd (hormoiome 14 GRTNIE 012 Pronacy AdLerdiy 878 46590 100% 316 10000% NC_O
Homo sacens chromosome 15 GEOHIE 012 Prmary Assembily 878 19454 100% 3e-16 100 00% NC O

Homo sacsens chromosome 18, CRCHIA 012 Prenary Assembily 878 94082 100% 3e-16 100 00% 1
A8 212 Prmary Assembily 878 1472¢+06 100% 3e-16 100 00%

Home sagens chromesome 17, GG

2. GRChIE 012 Prmary Assembily 878 9320005 100% 3e-16 100 00% |
Home sacens chromosome 21 GRCNIE 212 Promary Assembily 878 7937e+05 100% 3e-16 100 00%
Homo sacsens Chromosome 22, CRCAIE 012 Promary Assembily BT8 281%+05 100% 316 100 00%
Homa sacens chromosome Y. GRONEE 012 Prmany Assembly 878 2183006 100% 3e-16 100 00%

Supplementary Fig. S4. The DYZ1 probe in the human genome. (a) Localization of the DYZ1 sequence (red lines)
according to the UCSC Genome Browser program in the array of pericentromeric and long arm HS arrays of the Y
chromosome (GRCh37/hg19 Assembly); (b) The representative fragment of DYZ1 alignment against the human

reference genome (taxID: 9606) using BLAST software



