Figure S1. (A) Eviscerated and decapitated carcasses in processing house cold store. (B) Eviscerated and decapitated carcass of red

deer, which was deliberately registered falsely as female. (C) Official tab of registered harvest

Table S1. Sample database from three antlered species (altogether n=115) used for validation studies, collected between 2019-2021
from different parts of Hungary [Pest County west (PesW); Pest County east (PesE); Békés County (Bek); Csongrad County (Cso),
Hajda-Bihar County (Haj), Tolna County (Tol), Fejér County (Fej), Veszprém County (Ves)]. Ce: red deer, Dd: fallow deer, Cc: roe

deer
Sample Tissue Sex Sample Tissue Sex Sample Tissue Sex
code type code type code type
Ce_Haj_1 hair male Dd_PesW_1 muscle female Cc_PesW_1 muscle male
Ce_Ves_2 muscle male Dd_PesW_2  muscle female Cc_PesW_2 muscle male
Ce_Ves 3 muscle male Dd_PesW_3 muscle female Cc PesW_3 muscle male
Ce_Ves 4 muscle male Dd_PesW_ 4  muscle male Cc_ PesW_4 muscle female
Ce_Ves 5 muscle male Dd_PesW_5 muscle male Cc PesW 5 muscle female
Ce_Ves_6 muscle male Dd_PesW_6  muscle male Cc_PesW_6  muscle male
Ce_Ves 7 muscle male Dd_PesW_7 muscle male Cc_PesW_7 muscle male
Ce_PesW_8 muscle female Dd_PesW_8 muscle male Cc_PesW_8 muscle male
Ce_PesW_ 9 muscle male Dd_PesW_ 9 muscle male Cc_ PesW_9 muscle male
Ce_PesW_10 muscle male Dd_PesW_10 muscle male Cc_Cso_10 muscle female
Ce_Zal 11 muscle female Dd_PesW_11 muscle male Cc_PesW_11 muscle male
Ce_Zal_12 muscle male Dd_PesW_12 muscle female Cc PesW_12 muscle male
Ce_PesW_13 muscle male Dd_PesW_13 muscle male Cc_PesW_13 muscle male
Ce_PesW_14 muscle male Dd_PesW_14 muscle male Cc_PesW_14 muscle male
Ce_PesW_15 muscle male Dd_PesW_15 muscle male Cc_PesW_15 muscle male
Ce_PesW_16 muscle male Dd_PesW_16 muscle male Cc_PesW_16 muscle male
Ce_PesW_17 muscle male Dd_PesW_17 muscle male Cc_PesW_17 muscle female
Ce_PesW_18 muscle male Dd_PesW_18 muscle male Cc_PesW_18 muscle male
Ce_PesW_19 muscle male Dd_Fej_19 muscle female Cc_PesW_19 muscle male
Ce_PesW_20 muscle male Dd_Fej_20 muscle female Cc_PesW_20 muscle male
Ce_PesW_21 muscle male Dd_Fej_21 muscle male Cc_PesW_21 muscle male
Ce_PesW_22 muscle male Dd_Fej_22 muscle female Cc PesW 22 muscle male
Ce_PesW_23 muscle male Dd_Fej_23 muscle female Cc_PesW_23 muscle male
Ce_PesW_24 muscle male Dd_Fej_24 muscle female Cc_PesW_24 muscle male
Ce_PesW_25 muscle male Dd_PesE_ 25 muscle female Cc_PesW_25 muscle male
Ce_PesW_26 muscle male Dd_PesE 26 muscle female Cc_PesW_26 muscle male
Ce_PesW_27 hair male Dd_PesE 27 muscle male Cc_PesW_27 muscle male
Ce_Som_28 muscle female Dd_PesE 28 muscle female Cc _PesW_28 muscle male
Ce_Bar_29 muscle female Dd_PesE 29 muscle male Cc_PesW_29 muscle male
Ce_PesW_30 feces male Dd_PesE_30 muscle female Cc_PesW_30 muscle male
Dd_PesE_31 muscle female Cc_PesW_31 muscle male
Dd_PeskE 32 muscle female Cc PesW_32 muscle male



Dd_PesE_33 muscle female Cc PesW_33 muscle male
Dd_PesE_34 muscle female Cc_PesW_34 feces female
Dd_PesW_35 muscle female Cc_PesW_35 muscle male
Dd_PesW_36 muscle female Cc_PesW _36 feces male
Dd_PesW_37 muscle female Cc_Haj_37 muscle female
Dd_PesW_38 muscle male Cc_PesW_38 feces female
Dd_PesW_39 feces male
Dd_Tol_40 muscle female
Dd_PesE_41 muscle male
Dd_PesE_42 muscle female
Dd_PesE_43 muscle female
Dd_PesE_44  feces male
Dd_PesE_45 muscle female
Dd_PesE_46 muscle female
Dd_PesE_47  feces female

Figure S2. Distribution of collected samples within Hungary from three antlered species (altogether n=115) used for
validation studies. Blue: red deer (n=30), yellow: fallow deer (n=47), red: roe deer (n=38)

Figure S3. Field sample types. (A) blood and vessel, (B) bone / rib, (C) muscle, (D) muscle, (E) corium with hairs



Table S2. In silico intra-species variation study of developed primers, using different number of sequences downloaded from NCBI
GenBank. Ce: red deer, Dd: fallow deer, Cc: roe deer. *™: accession numbers and information about the downloaded sequences

Primer name (lenght  Number of sequences Number of polymorphic Max. number of

of alignment in obtained from GenBank sites polymorphic sites
basepairs) within a single sequence

Ce Dd Cc Ce Dd Cc Ce Dd Cc

AmelX/Y F (18) 3a 20 2¢ 0 0 0 0 0 0
AmelX/Y R (18) 64 20 2¢ 0 0 1 0 0 1
SRY F (20) 2e  1f 58 0 0 0 0 0 0
SRY R (20) 22¢ 1f 58 0 0 0 0 0 0
Cytb Ce F (31) 4350 - - 9 - - 4 - -
Cytb DA F (25) - 4i - - 0 - - 0 -
Cytb CcF (36) - - 135 - - 3 - - 3
Cytb R (26) 266 5! 1351 2 1 2 2 1 2

a: FJ946989, KJ542362, KJ542367; b: K]J542361, K]J542366; <: K]542360, K]J542365; 4: AY453391, FJ946989, F]946990, K]J542362,
KJ542367, XM043895580; ¢: DQ888682-96, EF062527-28, EF100133-35, EF693906-07; &: DQ888701; 8: DQ888700, HG326979,
KJ558344-46; 1: all available cytb sequences from Cervus elaphus (taxid:9860) accessed on: 20.12.2021. containing Cytb Ce
F primer binding region; : AJ000022, JN632629, NC020700, MN746794; i;, K]558288-333, KJ681491, KT964391, KT964393-
94, KT964396-402, KT964404-09, KT964411-12, KT964414, KT964419-27, KT964431-42, KU845311, MT297579-624, Y14951;
k: all available cytb sequences from Cervus elaphus (taxid:9860) accessed on: 20.12.2021. containing Cytb Ce R primer

binding region; ': AJ000022, JN632629, KM224369, NC020700, MN746794;

TCAGCAAGCAGCTGGGGTAT
TCAGCAAGCAGCTGGGGTAT
TCAGCAAGCAGCTGGGGTAT
TCAGCAAGCAGCTGGGGTAT

Species/Abbrv

1. DQ888692.1 Cervus elaphus elaphus SRY (sry) gene complete cds

2. DQ888700.1 Capreolus capreolus SRY (sry) gene complete cds

3. DQ888701.1 Dama dama SRY (sry) gene complete cds

4. DQB88696.1 Cervus elaphus yarkandensis SRY (sry) gene complete cds

5. AY244499.1 Cervus elaphus montanus sex determining factor (SRY) gene complete cds
6. AY244497 1 Cervus elaphus maral sex determining factor (SRY) gene complete cds

7. EF100134.1 Cervus elaphus canadensis voucher CHO2 SRY (SRY) gene complete cds
8. AY244498.1 Cervus albirostris sex determining factor (SRY) gene complete cds

9. DQ888699.1 Cervus unicolor truncated SRY (sry) gene complete cds

10. MH680934.1:418-1107 Cervus nippon kopschi sex determining factor SRY (SRY) gene
11. KF038141.2:1262-1951 Rucervus eldii thamin sex determining factor SRY gene comple]
12. KF038140.2:1262-1951 Rucervus eldii siamensis sex determining factor SRY gene co
13. AB247627.1 Cervus nippon yt SRY gene for sex region Y complete|
14. NW_018334888.1:c17710-17021 Odocoileus virginianus texanus isolate animal Pink-7
15. AB247629.1 Rangifer tarandus SRY gene for sex determining region Y complete cds
16. AY007301.1:1-690 Muntiacus muntjak muntjak sex-determining region Y gene complete
17. AF461767.1 Muntiacus reevesi sex-determining region Y gene partial cds
18. AF461766.1 Muntiacus crinifrons sex-determining region Y gene partial cds
19. EF100131.1 Capreolus pygargus tianschanicus isolate Jeju-1 SRY (SRY) gene comple
20. EF100132.1 Hydropotes inermis voucher cgrb699 SRY (SRY) gene complete cds

21. AY244496 1 Axis porcinus sex determining factor (SRY) gene complete cds
22. AY148965.1 Alces alces cameloides sex-determining region Y protein (sry) gene comp
23. AY244501.1 Elaphurus davidianus sex determining factor (SRY) gene complete cds
24. AF461765.1 gion Y gene partial cds

25. NW_017189563.1:279250-279972 Capra hircus breed San Clemente unplaced genom|
26. Z30265.1 O.aries sty gene for sex determining region of Y chromosome
27. JN992678.1 Ovis vignei isolate CK2T sex determining region Y (SRY) gene complete ccj
28. JN992659.1 Ovis canadensis nelsoni isolate DB78 sex determining region Y (SRY) ge
29. AY357218.1 Moschus berezovskii SRY gene complete cds

TCAGCAAGCAGCTGGGGTAT

AGACAAATACCCGGGCTAT
GAGACAAATACCCGGGCTAT
GAGACAAATACCCGGGCTAT
AGACAAATACCCGGGCTAT
' GAGACAAATACCCGGGCTAT
GAGACAAATACCCGGGCTAT
'GAGACAAATACCCGGGCTAT
GAGACAAATACCCGGGCTAT
AGACAAATACCCGGGCTAT

GAGACAAATACCCGGGCTAT

GAGACAAATACCCGGGCTAT
' GAGACAAATACCCGGGCTAT
' AGAGACAAATACCCGGGCTAT
GAGACAAATACCCGGGCTAT
:GAGACAAAT GGGCTAT

GAGACAAATACCCGGGCTAT
GAGACAAATACCCGGGCTAT
' GAGACAAATACCCGGGCTAT
GAGACAAATACCCGGGCTAT

Figure S4. The forward (left side) and reverse (right side) primer binding regions marked out with yellow color within

the highly conservative regions of the SRY gene identified among species by MEGA.

AACACCACCAGCCAAACK
AACACCACCAGCCAAACC
CCAACACCACCAGCCAAACHK
CAACACCACCAGCCAAAC

| Species/Abbrv

1. KJ542362.1 Cervus elaphus amelogenin (AMELX) gene exon 5 and partial cds

2. KJ542360.1 Capreolus capreolus amelogenin (AMELX) gene exon 5 and partial cds
3. KJ542361.1 Dama dama amelogenin (AMELX) gene exon 5 and partial cds
4. KJ542359.1 Alces alces amelogenin (AMELX) gene exon 5 and partial cds
5. XM_020911580.1 PREDICTED: O« i i texanus in X-linked (AMELX)
6. KJ542363.1 Rangifer tarandus amelogenin (AMELX) gene exon 5 and partial cds

7. AB073741.1 Capricornis crispus AMELX gene for amelogenin X partial cds

8. AB073743.1 Capricomnis crispus AMELY gene for amelogenin Y2 partial cds

9. MF067414.1 Budorcas taxicolor tibetana amelogenin (AMELX) gene partial cds

10. MF067413.1 Budorcas taxicolor tibetana amelogenin (AMELY) gene partial cds

k& .1 Hemi sp. in Y (AMELY) gene exon 5 and partial cds

12. NM_174240.2 Bos taurus amelogenin Y-linked (AMELY) mRNA
13. XM_010832363.1 PREDICTED: Bison bison bison amelogenin Y isoform (LOC104982934) p4
14. XM_025277138.1 PREDICTED: Bubalus bubalis amelogenin X-linked (AMELX) transcript vari
15. XM_027535101.1 PREDICTED: Bos indicus x Bos taurus amelogenin X-linked (AMELX) tra
16. XM_012106213.3 PREDICTED: Ovis aries amelogenin X-linked (AMELX) mRNA

17. AY082494.1 Ovis aries amelogenin Y (AMELY) gene exon 5 and partial cds
18.NM_001285616.1 Capra hircus amelogenin X-linked (AMELX) mRNA

19. 1 Canis lupus ilax amelx gene for tial cds allele:J type

20. XM_006943552 3 PREDICTED: Felis catus amelogenin X-linked (AMELX) transcript variant X}
21. XM_025934680.1 PREDICTED: Puma concolor amelogenin X-linked (AMELX) mRNA
22. XM_021079493.1 PREDICTED: Sus scrofa amelogenin X-linked (AMELX) transcript variant X|
23. XM_019417871.1 PREDICTED: Panthera pardus amelogenin X-linked (AMELX) transcript va
24. XM_027609083.2 PREDICTED: Zalophus californianus amelogenin X-linked (AMELX) mRNA
25. EU168877.1 Otaria byronia amelogenin (AMELX) gene exon 6 and partial cds
26. XM_026015288.1 PREDICTED: Vulpes vulpes amelogenin X-linked (AMELX) mRNA
27. XM_026490695.1 PREDICTED: Ursus arctos horribilis amelogenin X isoform-like (LOC11324]
28. XM_032330167.1 PREDICTED: Mustela erminea amelogenin X-linked (AMELX) transcript var
29. XR_004297751.1 PREDICTED: Phoca vitulina amelogenin X-linked (AMELX) transcript varial

AACACCACCAGCCAAA
>CAACACCACCAGCCAAAC

AACACCACCAGCCAAAC

AACACCACCAGCCAAAC
CCAACACCACCAGCCAAAC
AACACCACCAGCCAAA
AACACCACCAGCCAAACC
AACACCACCAGCCAAAC
AACACCACCAGCCAAA
AACACCACCAGCCAAAC
AACACCACCAGCCAAACK
AACACCACCAGCCAAAC
AACACCACCAGCCAAAC
AACACCACCAGCCAAA
AACACCACCAGCCAAAC
AACACCACCAGCCAAACC]
AACACCACCAGCCAAAC
AACACCACCAGCCAAA
AACACCACCAGCCAAACC
AACACCACCAGCCAAAC
AACACCACCAGCCAAAC

CCTCTGCCTCCGATAT
CACCTCTGCCTCCGATAT
ACCTCTGCCTCCGATATT
JACCTCTGCCTCCGATAT

CCTCTGCCTCCGATAT
TCCGATAT



Figure S5. The forward (left side) and reverse (right side) primer binding regions marked out with yellow color within
the highly conservative regions of the AmelogeninX/Y gene among species identified by MEGA.

1KY313826|CGV\JSHBD'ISISO&I&l”Q\OC’Imb((Mb)MmWeCGSM GGGGCATCAATATTTTTCATCTGTCTGTTTA
2 KT964425.1 C:
3. AI00002 . Dame.dame_rikochondiel ofb gene

8. AB194817.1_Felis_catus_mitochondnal_cytb_gene._for_cytochrome_b_c
9. AB015083.1_Sus_scrofa_mitochondrial_cytb_gene._for_cytochrome_b_complete_cds_isolat

(GGACAAATATCATTCTGAGGAGCAAC
GGACAAATATCAT GAGGAGCAAC

GGACAAATATCAT GAGGAGCAAC]

GGACAAATATCATTCTGAGGAG&AAC

SpeciesiAbbr T SRR B E e B E R R
1. KY313826.1_Cervus_elaphus_isolate. Jn_cytoa'm_h_(cm) _gem_oomplece cds_mito C C
2. KT964425.1 Capr
3 AJ000022.1_Dama_dama_mitochondial_cyth, C C

4. HM222707.1_Odocoileus_hemionus_isolate_RF-2_cytochrome_b_(cyth)_gene_complete._

7. AY243919.1_Homo_sapiens, .sum_onmw_mnu_mamse:smm_e_mm;

8. AB194817.1_Felis_catus_mitochondrial_cytb_gene_for_cytochrome_b_complete_cds
9. AB015083.1_Sus_scrofa_mitochondrial_cytb_gene_for_cytochome_b. wmlele cds_i lsnhlsc

GGACAAATATCAT GAGGAGCAAC]
GGACAAATATCAT GAGGAGCAAC
GGACAAATATCATTCTGAGGAGCAAC

(GGACAAATATCATTCTGAGGAGCAAC

[Species/Abbrv
1. KY313826.1_Cervus_elaphus_isolate_I77_cytochrome_b_(cytb)_gene_c mnvleiemsmm
2 KT964425.1 C (ot

3. AJ0000221_Dama_dama_mitochondrial_cytb_gene.
4. HM222707.1_Odocoileus_hemionus_isolate_RF-2_cytochrome_b_(cytb)_gene_complete
5. MH714784.1_Bos_taurus_isolate_TCy-3_cytochrome_b_(cytb)_gene_complete_cds_mit
6. KJ660982.1_Canis_lupus_familiaris_breed_Tibetan_Mastiff_haplotype_H6_cytochrome
7. AY243919.1_Homo_sapiens_isolate_QD8159_NADH_dehydrogenase_subunit_6_(ND6)
8. AB194817.1_Felis_catus_mitochondrial_cytb_gene_for_cytochrome_b_complete_cds_t
9. AB015083.1_Sus_scrofa_mitochondrial_cytb_gene_for_cytochrome_b_complete_cds_isolate

CTTTATCTGCCTATTCATCCATGTT

GGACAAATATCAT GAGGAGCAAC]
GGACAAATATCATTCTGAGGAGCAAC

(GGACAAATATCATTCTGAGGAGCAAC

Figure S6. The species-specific forward (left side) and the universal reverse (right side) primer binding regions marked

out with yellow color within the cytochrome b gene among species identified by MEGA.
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Figure S7. Species specificity tested on male and female samples using the DeerSex-plex assay, detected on agarose gel (at
the top) and by capillary electrophoresis (below).
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Figure S8. Species specificity tested on female samples using the DeerSpec-plex assay, detected by agarose gel and capillary
electrophoresis.
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Figure S9. Intra-species specificity study: population samples from three species amplified with DeerSpec-plex and detected
on agarose gel
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Figure S10. Intra-species specificity study: population samples (n=115) from three species amplified with DeerSex-plex and
detected on agarose gel. m: male, f: female
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Figure S11. Sensitivity tested on male and female samples using the DeerSex-plex and DeerSpec-plex assays on agarose gel.
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Figure S12a. The SRY and AMELX/Y loci in red deer samples amplified with varying amounts of input DNA with the DeerSex-
plex assay. A dilution of the red deer DNA was performed, and 1.0, 0.5, 0.25, 0.125 or 0.06 ng of DNA (from the top down,
respectively) were used in the amplification reaction.
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Figure S12b. The SRY and AMELX/Y loci in roe deer samples amplified with varying amounts of input DNA with the
DeerSex-plex assay. A dilution of the roe deer DNA was performed, and 1.0, 0.5, 0.25, 0.125 or 0.06 ng of DNA (from the top
down, respectively)were used in the amplification reaction. Allele drop-outs can be observed under 0.5 ng input DNA.
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Figure S12c. The SRY and AMELX/Y loci in fallow deer samples amplified with varying amounts of input DNA with the
DeerSex-plex assay. A dilution of the fallow deer DNA was performed, and 1.0, 0.5, 0.25, 0.125 or 0.06 ng of DNA (from the
top down, respectively) were used in the amplification reaction.

Female DNA(ng) 5 5 5 5 5 5 5 5 §
Male DNA (ng) 1 05033 1 05033 1 05033

Figure S13. Mixture study: red deer (Ce), roe deer (Cc) and fallow deer (Dd) samples amplified with varying amounts of
input male DNA with the DeerSex-plex assay.
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Figure S14. Case type samples amplified with both assays. Ce: red deer, Dd: fallow deer
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Figure S15. CE result of field sample (vessel) in mock case_1.
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Figure S16. CE result of field sample (corium) in mock case_2.



