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TOM TAT

Mot s loai ché duge quan doi va canh sét sir dung vi chiing 6 khiru gidc phi thuong, nhay hon nhiéu so véi con
nguoi. Nho déc diém nay nén ching c6 the phat hi¢n ma tdy, chat no va tham chi la dinh vi nguoi Tu hang tram
nam dén nay ch6 da tro thanh mot phan thiét yéu trong nhiéu hoat dong quan su va canh sat, gop phan déng ke
vao an ninh va an toan cong cong. Céc da hinh nucleotide don (SNP) trong gen thu thé khiru giac la nhung yeu
t6 chinh gop phan tao nén su khac biét vé kha nang khiru giac glua cac loai cho. Nhitng bién thé di truyén nay co
thé anh huong dang ké dén kha ning phat hién va phan biét giita cac muii hwong khac nhau ciia chd. Chinh vi vay
&p dung cac phuwong phap sinh hoc phan tir c6 thé cai thién dang ké viéc lya chon va dao tao cac doi ché chuyén
nghiép c6 hiéu qua cao. Trong nghién ciu nay, chung t6i da khuéch dai va phan tich cac SNPs trong gene
cOR52H9 va cOR9S13 cua 20 ché giéng Malinois cua Bo Tu 1énh Canh sat co dong, Bo Cong an. Két qua giai
trinh tu cho thay, cac trinh tu gene cOR52H9 va cOR9S13 cé ty I€ tuong ddng cao trén 99% so véi cac trinh tu
gene da dugc cong b trén Ngan hang gene. Gene cOR52H9 c6 8 diém Single nucleotide polymorphisms (SNP)
& céc vi tri: G58A, A180G, G250A, T315A, G598A, T642G, G678A va G1042T. Gene cOR9S13 ¢6 8 diém
Single nucleotide polymorphisms (SNP) & cac vi tri: T125A, C375T, T390C, G398A, C416T, C546G, C566A va
G592A. Trong so cac SNPs duge xac dinh, chi c6 mét con chd xuat hign 1 SNP bat lgi ¢ vi tri 592 cua gene
COR9S13 (G592A), la gen quy dinh kha nang khiu giac; trong khi co 2 ca the lai xuat hi¢n 2 SNPs bat loi trén
gene cOR52H9 nhung & muc do vira. Viéc nghién cau sir dung cdc SNPs ¢ cdc gen md hda cho thu thé khau
giac cua chd sé gitp chon loc dwoc nhitng chd ché thuan chung c6 kha nang phat hién mui tét nhat cho cong tac
bao ton, phét trién ngudn gene va huan luyén.

Tir kh6a: Chd nghiép vu, cOR52H9, da hinh don nucleotit, gene thu thé khiru giéc.
MO DAU

Ché danh hoi da dwoc st dung rong réi trong quan déi, cong an va dan sy trén toan thé gioi. Viéc tuyen chon
ché dé& dwa vao huan Iuyen trwéc day chi dwa vao cac dac diém ngoal hinh. Tuy nhién thuc té cho thay viéc danh
gia chi dwa trén ngoai hinh la chwa dd de lyva chon dwoc nhirng ca thé cho 6t nhat cho muc tiéu phat hién ma
tay, chét nd... (Maejiima et al., 2007). D& khac phuc nhwoc diém trén, thdi gian gan day da co mét so nghlen clru
buéc dau vé kha nang st dung k§ thuét sinh hoc phan t& phuc vu cho nganh nudi ché nghiép vu clia céng an
(Lesniak et al., 2008).

Cac thu thé khtvu giac da dwoc Buck va Axel phat hién nam 1990 (Buck, Axel, 1991). Nguoi ta dwa ra gia thuyét
réng kha nang khtru glac cta ché dwoc xac dinh bdi tinh da hinh trong gene thu thé khiru giac (OR). Qua trinh
phan biét mui bajt dau ) bidu moé th,an kinh khiru giac nam trong khoang mdi. Chqt tao mui kich hoat céac thy thé
khiru giac trén be mat té bao cua té bao than kinh khiru giac, va truyéen tin hiéu tiép theo dén ndo. Cac gene OR
thudc siéu ho GPCR chira khoang 1300 gene & cho (Olender et al., 2004) va dwoc cho 1a ho gene c6 quy mo Ién
nhat trong bd gene cda dong vat co vu (Malnic et al., 2004). Cau tric cla thu thé khiru giéc bao gom cac phan
sau: E-TM1-IC1-TM2-EC1-TM3-IC2-TM4-EC2-TM5-EC3-TM6-IC3-TM7-I. Trong do, E la vung dau —NH2 ndm
bén ngoai mang t& bao; TM la phan xuyén mang; IC 1& phan ndi bao; EC la phan ngoai bao; va | la d4u COOH
nam trong té bao (Tacher et al., 2005). Kich thwéc Ién cla ho OR cho thay rang sw phan biét ban dau gitra cac
chat tao mui khac nhau phu thuc}c vao ai lwc lién két c6 chon loc ctia OR (Zhao and Firestein, 1999).

Trong cac OR c6 2 gene c6 kha nang anh hwéng dén kha ndng khvu giac clia ché phuc vu trong céac linh vec
lién quan dén phét hién chat nd va ma tay, d6 1a: cOR52H9 (Canis lupus familiaris olfactory receptor family 52
subfamily H member 9) va cOR9S13 (Canis lupus familiaris olfactory receptor family 9 subfamily S member 13).
Céc nghién ctru trrde day da tim thay méi lién hé dang k& gitva cac da hinh nucleotide don trén gene cOR52H9,
cOR9S13, cOR10H1 véi khd néng phat hién mui (Yang et al., 2022). Cu thé cac SNPs T414G, G450A va G814T
trén gene cOR52HY9 va cac SNPs C331T, G336A, C465T, 6592A~G759A va T762C trén gene cOR9S13 da
dugc chirng minh co lién quan dén kha nang khiu giac cda ché (B6 Van Thu et al., 2017; Lesniak et al., 2008;
Yang et al., 2022). Dac biét dot bién tai vi tri 592 clia gene OR9S13 c0 sw bien dbi nucleotide ttr G > A, dan dén
thay déi amino acid t&» Alanine > Threonine & viing c4u tric EC2 sé lam gidm kha nang khiru giac cla ché.
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Trong nghién ctru nay, chung téi d& thu nhén va giai trinh tw gene cOR52H9 va cOR9S13 cua 20 cho giéng
Malinois. Tlr do, xac dinh da hinh kiéu gene/allen cta hai vung gene trén dé danh gia kha nang khiru giac cla
cac ché nghién ctru.

NGUYEN LIEU VA PHUONG PHAP

Mau bénh pham: 12 mdu mau cla 20 ché gjéng Malinois clia Bd Tw lénh Canh sat co dong, Bd Cong an. Mau
cho dwoc Iay trong 6ng chdng dong va chuyén vé phong thi nghiém cang som cang tot ngay sau khi lay. Sau khi
vé phong thi nghiém, éng dwng méau duoc bdo quan & diéu kién nhiét dd 4°C dé st dung cho tach chiét DNA hé gene.

Tach chiét DNA téng sé

Téach chiét DNA hé gene tir mau bang b kit DNeasy Blood and Tissue (Qiagen, Burc) theo hwéng dan clia nha
san xuét. Cac budc tach chiét cu thé nhw sau: Bwéc 1: BS sung 180 pL Buffer ATL vao mau mau, vortex va G
56°C trong 30 phut; bwéc 2: Thém 20 pL Proteinase K, vortex va 0 & 56°C cho dén khi mau dwoc ly giai hoan
toan; buéc 3: BS sung 200 pL Buffer AL vao mau, vortex va G mau & 70°C trong 10 phut; buwéc 4: Thém 200pl
ethanol (96-100%), d&o nhe mau; budc 5: chuyén cot va ly tam 12000 vong/pht trong 2 pht, bd dich phia dwoi
éng hirng; bwéc 6: Thém 500ul Buffer AW1 va ly tam 12000 vong/phit trong 2 phit, bé dich dwéi 6ng hirng;
bwoc 7: Thém 500 pl Buffer AW2 va ly tam 12000 vong/phut trong 3 phdt, bé dich dwoi éng hirng; buwéc 8: Ly
tam lam kho cét 2 1an véi tbe d6 12000 vong/phut mai 1an 2 phat; buwéc 9: BS sung 30 ML Buffer AE vao gitra cdt,
G 2 phat & nhiét do phong, sau d6 ly tdm & 12000 vong/phut trong 1 phat dé thu DNA téng sb.

Mau DNA tbng sb chira hé gene cla ché da tach chiét dwoc trén dién di gel agarose 1% va do quang phd hap
thu & buwéc séng 260/280nm trén may NanoDrop lite (hdng Thermo scientific) dé danh gia chat lwong.

Phan trng PCR khuéch dai gene cOR52H9 va cOR9S13

Ving gene cOR52H9 dwoc thu nhan bang hai cap moi COR52H9-F1 - cOR52H9-R1 va cOR52H9-F2 -
cOR52H9-R2. Vung gene cOR9S13 dwoc thu nhan bang cap moi cOR9S13-F - cOR9S13-R (Bang 1).

Bang 1. Cac cdp méi str dung trong phan lap gene cOR52H9 va cOR9S13

Gene Tén méi Trinh tw méi Kich thwérc dw tinh

cOR52H9-F1 3-TCTTTCTTCATTTGAGCCCAGG-5
1,4 kb

cOR52H9-R1 3-TTTCCTCCCTTCCCATACTTTG-5

cOR52H9 COR52H9-F2 3-ATCGCTAATGTGTCCTCAGGG-5’

1kb

COR52H9-R2 3-ACTTCTCCTTCAGTGACTCTCC-5
cOR9S13-F 3-ACTTGACCCACTTAATCTGCCA-5

cOR9S13 1,1 kb
cOR9S13-R 3-AGTGGCAATCTCCGTATCCTC-5

Phan trng PCR duoc thwc hién trén tbng thé tich 50 uL bao gdm: 25 pL PCR Master Mix (2X), 2 uL méi loai méi
(10pmol/uL) va 3 pL cDNA khuén va nwéc tinh khiét cho d 50 uL. Chu trinh nhiét cGia phan ng PCR nhw sau:
94°C-5 pht, tiép theo 1a 35 chu ky [94°C-1 phdt, 52°C-1 phQt, 72°C-2 phat] va 72°C-10 phat. San phdm PCR
dwoc kiém tra bang dién di trén agarose 1%.

Giai trinh tw va xac dinh da hinh kiéu gene

San phdm PCR dwong tinh cé chét lwong tét dwoc tinh sach va gidi trinh tw trwec tiép tai cong ty TNHH dich vu va
thwong mai Nam Khoa béng phwong phap Sanger. Chubi nucleotitide dwoc xt ly bang chwong trinh Seqed1.3,
so sanh bang chuwong trinh AssemblyLIGN1.9 va MacVecter8.2 (Accelrys Inc.) trén may tinh Mactintosh. Cac
trinh tw nucleotide va amino acid thu nhan dwoc so sanh déi chiéu véi chudi gene twong &ng dang ky tai Ngan
hang gene bang chwong trinh GENEDOC2.7 (http://www.nrbsc.org/gfx/genedoc/) d& xac dinh cac vi tri dot bién
trong gene.

KET QUA VA THAO LUAN

Céc ch6 nghién ctru dwoc cung cdp day dd thong tin cho nghién ciru. DNA tong sb ctia cac mau mau sau tach
chiét dwoc kiem tra bang dién di trén agarose 1% va do trén may quang pho hap thu deu dam bao dat tiéu chuan
cho céc phan tich tiép theo.

K&t qua thu nhan va phan tich gene cOR52H9

Tir DNA tong sb tach t mau mau da thu nhan dwoc san pham PCR ving gene cOR52H9 clia 20 ché nghién
clu, voi kich thwéc lan lwot la 1,4 kb (v&i cap moi cOR52H9-F1 - cOR52H9-R1) va séan phadm PCR kich thuéc
khoang 1 kb (v&i cap moi cOR52H9-F2 - cOR52H9-R2) (Hinh 1 va Hinh 2).
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Hinh 1. Hinh anh dién di san pham PCR khuéch dai gene COR52H9 cua cho véi cap mai COR52H9-F1 - cOR52H9-R1
Ghi chu: Giéng M la thang DNA chuan Lambda/HindlIl, Giéng 1-20 la sén pham PCR cda 20 mau ché nghién ciu
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Hinh 2. Hinh &nh dién di san phdm PCR khuéch dai gene cOR52H9 ctia ch6 véi cap méi COR52H9-F2 - COR52H9-R2
Ghi chu: Giéng M la thang DNA chuan Lambda/HindlIl, Giéng 1-20 la sén pham PCR cda 20 mau ché nghién ciu

Gene cOR52H9 ¢6 kich thwéc 1170 nucleotide bao gdm ma mé dau (ATG) va ma két thic (TGA). Két qua gidi
trinh tw gene cta 20 ca thé ché gibng Malinois cho thay c6 ty 1& déng nhét cao (tlr 99.3% dén 100%) khi so sanh
v&i nhau va so véi cac trinh tw gene twong (ng dang ki trén Ngan hang gene, va phat hién dwoc 8 diém SNPs
bao gdm céc vi tri: G58A, A180G, G250A, T315A, G598A, T642G, G678A va G1042T (Hinh 3). So sanh vé&i két
qué nghién ctru ctia D6 Van Thu va ddng tac gia (2017), ching toi da phat hién dwoc thém 2 SNPs khac bao
gdm G58A va A181G. Tuy nhién cac sai khac vé nucleotide khéng lam sai khac v& amino acid cta OR (Bang 1),
tr d6 suy doan khéng bi anh hwéng dén kha ning khiru gidc. Bén canh dé, theo D6 Van Thu va cong s, kiéu
gene TT & vi tri T315A c6 diém phat hién ma tay cao (D6 Van Thu va cong sw, 2017). Két qua phan tich trinh tw
gene cho thay 18/20 c4 thé ché nghién ctru c6 kidu gene ddng hop t&¢ TT & vi tri nay, chirng t6 c6 kha nang ngwi
mui tét. B&n canh d6, ba SNPs dwoc chirng minh c6 anh huwéng dén kha nang khiru giac cta ché & mirc do vira
gdm T642G, G678A va G1042T; trong dd cac kidu gen twong tng 1a GG, AA va TT cé diém phéat hién ma tay
th4p hon so véi cac kiéu gen khac (B6 Van Thu et al., 2017). G680A ma héa cho amino acid Valine tai doan
xuyén mang 4 (TM4), SNP tai vi tri G1042T lam thay déi amino acid Valine thanh Leucine tai doan xuyén mang
tht 7 (TM7), c6 vai trd dbi véi kha nang phan biét mui cda cua thu thé khiru giac (Liu et al., 2003). Két qua
nghién ctbu trén 20 ché nghiép vu cho thay c6 14 ca thé ché nghién clru c6 chira kiu gen GA & SNP G678A va
18 cé thé cho nghién clru cé chiva kiéu gen GT & SNP G1042T — 1& cac kiéu gen cé diém phat hién ma tay cao;
06 céa thé cho nghién ctru c6 chira kiéu gen AA & SNP G678A va va 02 céa thé ché nghién ctu c6 chira kiéu gen
TT & SNP G1042T — la cac kiéu gen cé diém phéat hién ma tay thap. Téng hop sb liéu phan tich toan bo gen
cORS52H9 cho th&y chi c6 hai ca thé cho sb 14 va sb 20 mang hai déng thoi hai SNPs bét loi &@ mirc do vira vé
kha nang khiru giac trén gene cOR52H9. Tuy nhién can tiép tuc cé nhirng nghién cteu mé rong vé méi lién quan
nay (b6 Van Thu et al., 2017).
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Hinh 3. Cac vi tri da hinh (SNPs) trén gene cOR52H9 ctia 20 ché nghién clru
Bang 2. Vi tri cac SNPs va amino acid twong tvng trong cOR52H9
SNPs G58A Al180G G250A T315A G598A T642G G678A G1042T
Amino acid Val20 Leu60 Asp84 lle105 Val200 Pro214 Val226 Val348

Két qua thu nhan va phan tich gene cOR9S13

San pham PCR khuéch dai gene cOR9S13 tir DNA hé gene c6 kich thudc khoadng 1,1 kb twong dwong véi kich
thwde dy kien (Hinh 4).
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Hinh 4. Két qua dién di sén phé[n PCR thu nhan vung gene cOR9S13
cua 20 mau ché giong Malinois nghién ctru

«—— 1.1kb

Két qua so sanh trinh ty viing gene cOR9S13 clia 20 céa thé ché gidng Malinois nghién ctru da phat hién dwoc 8
diém da hinh don nucleotide (SNPs) bao gém cac vi tri: T125A, C375T, G398A, C416T, C546G, C566A, G592A
va C843T (Hinh 5). Dot bién thay déi nucleotide trén gene cOR9S13 da dan dén thay ddi amino acid & 6 vi tri:
V42E, S133N, T139I, F182L, L189M va A198T.
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Hinh 5. Cac vi tri da hinh (SNPs) trén gene cOR9S13 ctia 20 ché nghién cru

Theo céac cong bd trwdc day, 6 SNPs trén gene cOR9S13 lién quan dén kha nang khiru giac cta chd bao gbm
cac vi tri 331, 336, 465, 592, 759, va 762, twong rng v&i cac vi tri amino acid 111, 112, 155, 198, 253 va 254
(Lesinak et al., 2008). O’ céc vi tri nay néu xuét hién kiéu gene ddng hop tor dot bién (AA) dan dén thay déi amino
acid thi s& lam mét di kha nang khtu giac ctia ché. Két qua giai trinh tw gene cho thay ca 20 ché nghién ctru déu
khong c6 dét bién xuét hién kiéu gene déng hop tir AA & ca 6 vi tri nay. Trong 8 SNPs dwoc phat hién & 20 ca
thé ché nghién ctru, chi co 1 SNP G592A lién quan dén kha néng khiu giac cla cho.

Dot bién trong gene cOR9S13 & vi tri 592 tir G thanh A (dan dén thay ddi tlr Alanine thanh Threonine & vi tri 198
twong (rng véi viing chirc ndng EC2) d& dwoc chirng minh ¢6 dnh hwéng ¢ y nghia théng ké (p<0,001) vé hiéu
suét danh hoi cla nhitng ché san B¢ (German shepherd) trong thdi ky hudn luyén (Lesinak et al., 2008;
Sacharczuk et al., 2019). Trong 20 ca thé ché kiém tra c6 1/20 con mang dét bién bét loi & vi tri nay. Vi tri thay
déi nay da duwoc xac dinh co tac dong tiéu cwc dén khd ndng khtru gidc cla ché (Lesinak et al., 2008;
Sacharczuk et al., 2019). Két qua ctia ching téi cling phu hop véi cac két qua nghién clru cla thé gidi khi khéng
phét hién thdy c6 dot bién thay thé amino acid & 5 vi tri con lai (111Leu, 112Leu, 155Cys, 253Val va 254Thr).

Téng hop két qua phan tich da hinh trén hai gene cOR52H9 va cOR9S13

Trong tbng sb 14 SNPs lién quan dén kha néng khiru giac cta ché (8 SNPs cua gene cOR52H9 va 6 SNPs cla
gene cOR9S13), c6 2/20 céa thé ché (sb 14 va sb 20) mang dot bién bat loi & mirc dd vira tai vi tri 680 (AA) va
1040 (TT) cGa gene cOR52H9; va 1/20 céa thé cho (sb 11) co dot bién & vi tri 592 clia gene cOR9S13 (G>A) dan
dén sw thay dbi vé amino acid Ala>Thr, la dét bién anh hwéng xau dén khiru giac ctia chd. Céc ché con lai déu
khong c6 dét bién bat loi, cho thay c6 ngudn gene tét. Day 13 didu thuan loi cho cong tac huén luyén ché cta don vi.

Ché Malinois ctia Bi dwoc biét dén 1a loai ché co than hinh dep, co bap, c6 strc bén va nhanh nhen. Bén canh d6
gidng ché nay con cé ban tinh rat théng minh, linh hoat, kha nang canh giac va dinh hwéng cao do khiru giac rét
nhay; ddng thdi c6 kha ndng huén luyén cao. Chinh vi vay ché gidng Malinois dwoc danh gia 1a c6 kha nang 1am
viéc xuét sic, dic biét trong cac vai trd nhw canh sat, tim kiém ctu nan, cac hoat dong quan sw, phat hién ma
ty, chét nd... Luva chon sém duoc cac ché tiém nang cé thé gidm chi phi va cong strc, thoi gian clia cac chuong
trinh huén luyén ché (Yang et al., 2016).

Cac gen OR cua chd co tinh da hinh (Robin et al., 2009). Sy Iwa chon tich cwc trén cac gen OR dwong nhw da
thic day sw tién hoa clia cac gen OR va s thay déi khd ndng khu giac (Benbernou et al., 2011). Do yéu cau
cép thiét trong Iinh virc an ninh va quan s, trén thé gi¢i da cé nhidu nghién clru va thao luan vé anh huéng cla
cac gene OR lén kha nang khtru giac clda ché (Tacher et al. 2005, Lesniak et al. 2008, Yang et al. 2016). Cac
nghién clru da chi ra rdng cac SNPs clia cAc gen OR c6 thé anh huéng dén kha ndng khiru giac cla cac gibng
ché khac nhau (Tacher et al. 2005, Lesniak et al. 2008, Yang et al. 2016). Tl d6 da dé& xuét vai trd cla cic alen
d&c hiéu trong phat hién mui va méi lién két gitra da hinh nucleotide don (SNPs) va hiéu qua nhan biét mui.

Kha nang phat hién mui cta ché nghiép vu phu thuée vao nhiéu yéu t6: méi trwérng lam viéc, cdng tac huén luyén
va yéu té di truydn cla mdi ca thé, trong d6 kha nang phat hién mui cua ché phu thudc vao nhiéu gene
(Sacharczuk et al., 2019; Robin et al., 2009). Viéc phéi hop tbt gitra cac yéu td trén sé 1a co s& dé tao duwoc
nhirng cé& th& ché nghiép vu cé chét lwgng tbt, hiéu suét 1am viéc cao. Bén canh dé viéc lwa chon dwoc cac ca
thé& thuan chang c6 kidu gen t6t con cé gia tri dac biét trong cong tac bao tdn ngudn gen va cung cap nhitng cé
thé& ché tiém n&ng cho cdng tac huén luyén.
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Nghién cu d& gidi ma thanh céng hai gene cOR52H9 va cOR9S13 cua 20 cé thé ché gibng Malinois. Trinh tw
gene thu dugc twong ddng cao (99.3% dén 100%) vé&i cac trinh tw gene twong (ng trén Ngan hang gene. Gene
cOR52H9 va cOR9S13 trén 20 cé thé ché nghién ctru cé 8 diém da hinh don nucleotide (SNP). Trong d6 2/20 ca
thé ché c6 mang 02 SNPs bét lgi & mirc do vira déi voi kha nang phat hién mui trén gen cOR52H9 (& vi tri
G680A va G1042T: la AA va TT); va 1/20 ca thé ché c6 mot SNP béat loi dén kha nang khiu giac cla ché trén
gen cOR9S13 (& vj tri G592A: G>A dan dén thay ('1’0| amino acid Ala>Thr). Can tiép tuc mé réng nghién ctru trén
nhiéu gene khac dé hoan thién k¥ thuat chon loc giéng ché nghiép vu dat chét lwong nhuw mong mudn.

Lai cam on: Nghién citu dueoc tai tro tir Dé tai “Nghién ciru thudn chiing bdo tén, phat trién ngudn gene ché gidng Malinois
phuc vu cdng tac nghiép vu cua luc lwong Cong an nhdn ddn”, md so: BH.2018.K02.01.
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RECEPTORS cOR52H9 AND cOR9S13 IN POLICE DOGS
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SUMMARY

Some dog species are utilized by the military and police because they possess extraordinary olfactory senses,
much more sensitive than humans. Thanks to this characteristic, they can detect drugs, explosives, and even
track individuals, making dogs an essential part of many military and police operations, significantly
contributing to public security and safety. Single nucleotide polymorphisms (SNPs) in olfactory receptor genes
are key factors contributing to differences in olfactory abilities among dog species. These genetic variations can
significantly impact a dog's ability to detect and differentiate between different scents. Therefore, applying
molecular biology methods can significantly improve the selection and training of highly effective professional
dog teams. In this study, we amplified and analyzed SNPs in the cOR52H9 and cOR9S13 genes of 20 trained
dogs of the Malinois breed from the Mobile Police High Command, Ministry of Public Security. The sequence
results show that the gene sequences cOR52H9 and cOR9S13 have a high similarity rate of over 99% compared
to sequences deposited in the gene bank. Gene cOR52H9 exhibits 8 Single Nucleotide Polymorphisms (SNPs) at
positions: G58A, A180G, G250A, T315A, G598A, T642G, G678A, and G1042T. Gene cOR9S13 has 8 SNPs at
positions: T125A, C375T, T390C, G398A, C416T, C546G, C566A, and G592A. Among the identified SNPs,
only one dog showed a disadvantageous SNP at position 592 of the cOR9S13 gene (G592A), which regulates its
sniffing ability; meanwhile, 2 individuals exhibited 2 disadvantageous SNPs, albeit to a moderate extent.
Research using SNPs in genes encoding olfactory receptors of dogs will help selectively breed dogs with the best
scent detection capabilities for training purposes.

Keywords: Working dogs, cOR52H9, single nucleotide polymorphism, olfactory receptor gene.
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