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PHAN TiCH PA HINH VA PANH GIA TUONG QUAN DI TRUYEN GENE

THU THE KHU'U GIAC cOR52H9 LIEN QUAN PEN KHA NANG
PHAT HIEN MUI CUA CHO NGHIEP VU

D3 Viin Thu', Poan Viét Binh'*, Nguyén Trong Chi®, L& Xuan Phong?,
Nguy&n Ngoc Huwng?, L& Thi Hué', Tran Xuan Khéi*, V& Thij Ninh'

lvién Cong nghé sinh hoc, Vién Han lam KH & CN Vi¢t Nam
“Cyc Canh sat Quan ly, Huan luyén va Sir dung dong vat nghiép vu, B6 Cong An

TOM TAT: Cho dén nay, viéc tuyén chon huan luyén cho nghiép vu cho dén nay thuong dua trén
ngoai hinh ciia chd. Trong sb ché dugc chon dé huan luyén phat hién ma tdy, thude né, chi co khoang
30% dat yéu cau sau khi dugc huan luyén. COR52H9 la gene nam trén nhiém sac thé 21 cia cho, ma
héa cho thy thé khiu giéc nam trén bé mat biéu mé than kinh & héc mili, co vai trd quan trong trong
viéc nhan biét mui. Trong bai bao nay, chiing t6i trinh bay két qua nghién ciru vé da hinh cia gene thy
thé khiru gidc COR52H9 va méi tuong quan voi kha nang phat hién ngiri mai cua ché Berger (Canis
lupus familiaris). Mau mau cua 28 cac thé ch6 nghiép vu cua Cuc quan Iy, huan luyén va sir dung
dong vat nghiép vy, B Cong An d dugc thu dé phan lap gene va phan tich twong quan kiéu hinh-
kiéu gene. Gene phan lap duoc c6 d6 twong dong hon 99% Vi trinh tw gene cOR52H9 da dang ky
trong ngan hang gene. Gene cOR52H9 ¢6 5 diém c6 da hinh don nucleotid (SNP) & cac vi tri: T87A,
G370A, T414G, G450A va G814T. Pa xac dinh ¢6 méi twong quan & mirc d6 vira giira kiéu gene va
kha ning phat hién ma tdy cua ché tai T414G va G450A (p=0,002, r=0,554), G814T (p=0,007,
r=0,498). Két hop sir dung 3 SNPs: T414G, G450A va G814T s& tuyén chon dugc nhiing con ché c6
kha ning phat hién mui tét nhit cho cac I6p huin luyén ché phat hién ma tay.

Tur khoa: Cho nghiép vy, cOR52H9, da hinh don nucleotit, gene thu thé khitu giac, kha nang phat
hién mui, phat hién ma tdy, tuyén chon cho

MO PAU

Viéc tao duoc dan ché co chét luong cao 1a
nhiém can thiét nhim phuc vu cho céng tac dau
tranh phong, chdng toi pham. Viéc huan luyén
ch6 nghiép vu doi hoi nhidu thoi gian va kinh
phi. Trong khi do, viéc tuyén chon ché dé dua
vao huan luyén cho dén nay thuong chu yéu dua
trén cac dic diém ngoai hinh caa ché, do d6
chwa chon dugc nhitng con ché tét cho mét muc
dich nhét dinh. Trong sé ché duoc chon dé huan
luyén phét hién ma tay, thudc né, chi c6 khoang
30% dat yéu cau sau khi huan luyén (Maejiima
et al., 2007). Vi vdy, can phai ¢ nhiing phuong
phap méi ¢ hiéu qua tét hon. Gan day, da co
mét s cdng trinh nghién ctru cac chi thi phan ti
dé chon ch6 c6 kha nang phat hién mai tét cho
cac khoa huan luyén (Lesniak et al., 2008).

Co quan khau gidc cua chd cd kha ning
phan biét nhiéu chat c6 mui khac nhau, ¢ cac
nong do khac nhau, ¢ cac ciu tric khéc nhau.
Cac chat c6 mui hoat hda céc thu thé kharu giac
(OR) trén bé mat té bao caa biéu md than kinh,
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tao thanh tin hiéu thin kinh truyén 1én ndo. C6
khoang 1300 gene ma hda cho OR cua céc loai
ch6 dd dugc xac dinh (Olender et al., 2004).
MJ3i mét gene OR c6 cau tao gdm mot exon ma
hoa don 1¢ khoang 1kb (Quignon et al., 2003).
Nhiéu cong trinh nghién ciu cho thdy nhiéu
gene OR cua ché c6 da hinh don nucleotide
(SNPs) (Tacher et al., 2005). Trong s6 cac SNPs
d4 duoc phat hién c6 dén 47% lam thay doi axit
amin cia OR, 25% chi tim thiy & mét giéng
ché (Robin et al., 2009). Su thay d6i mot a xit
amin c6 thé 1am thay d6i vé mirc do két hop voi
phan tir mui, do d6 thay ddi kha ning nhan biét
mui va tao nén sy khéc biét vé& kha ning khau
giac caa mdi ca thé (Mainland et al., 2014). Vi
vay, d& c6 cdng trinh nghién ciru chirng minh ¢
thé ding SNPs ciia gene OR lam chi thi phan tur
dé tuyén chon ché dung phéat hién mui hoi
(Lesniak et al., 2008).

Gene cOR52H9 la 1 trong nhitng gene cé

nhiéu SNPs nhat thuoc phan ho CcORS52H.
COR52H9 nam trén nhiém sic thé 21 caa ché,
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cau trdc bao gom 1 exon, c6 trinh ty da dang
trong ngan hang gene la XM_005633593.1.
Gene cOR52H9 m4 hda cho thy thé khiu giac
cAu tao bai 389 axit amin.

Trong bai b4o nay, ching t6i trinh bay két
qua nghién ciru v& da hinh cua gene thy thé
khtu gidc cOR52H9 va méi twong quan voi kha
ndng ngui mui cta chd Berger vai muc dich st
dung gene nay lam chi thi phan tir phuc vu cho
cdng tac tuyén chon choé dé huan luyén phat
hién ma tdy, thudc né.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vat liéu bao gdm miu méu cia 28 cho
nghiép vu Berger (Canis lupus familiaris) cua
Cuc quan ly, huin luyén va sir dung dong vat
nghiép vu, Bo Cong An. Mdi cho sau khi da
duoc huin luyén, s& duoc 3 chuyén gia danh gia
doc 1ap va cho diém vé kha ning phat hién ma
tly theo thang diém chuan cua quy trinh huin
luyén.

Tach chiét DNA

Téch chiét DNA hé gene tir mau bang Kit
Purelink™ Genomic DNA minikit K1820-
01(Invitrogen-USA). Panh gia mdu DNA tong
sb da tach chiét duoc trén dién di gel agarose
1% va do quang phd hip thu ¢ budc séng
260/280nm trén may NanoDrop lite (hdng
Thermo scientific).

Phdn ing PCR

Phan lap gene cOR52H9 bing 2 cip mdi Fn
(ATCGCTAATGTGTCCTCAGG) Rn (AACT
TCTCCTTCAGTGACTCTCC) va Ft (GATCC
CAGACTGAGGAGACC) va Rt (TCAGTGAC
TCTCCCCCACTC). Phan tng PCR duoc thuc
hién trén may chu trinh nhiét Veriti (hang
Applied Biosystems) c6 thé tich 25u1 chira cac
thanh phan nhu sau: Mastermix (hdng Thermo
Fisher scientific) 12,5 pl, nudc 8,5 ul, mdi xudi
F 1 pl, mdi nguoc R 1 pl va DNA 2 pl. Phan
ung PCR duoc chay lam hai vong, vong 1 dung
cac cap mdi Fn va Rn, vong 2 Ft va Rt. Chu
trinh nhiét caa phan tng nhu sau: Bién tinh ¢
95°C trong 3 phut. Tiép theo 1a 35 chu ky ndi
tiép nhau: 95°C/30 gidy, 58°C/30 gidy, 72°C/1
phut 20 gidy. Két thic phan tng ¢ 72°C trong 8
phat. Chu trinh nhiét cho vong 2 tuong tu chu

trinh nhiét cia vong 1 nhung nhiét do bat cap
giam xubng con 56°C. San phim PCR dugc
kiém tra trén gel garose 1%, dém TAE 1X,
DNA Maker 1kb (hdng Fermentas). Sau khi
phan lap duoc gene, thoi gel san pham PCR rdi
doc trinh tu trén may 3730XL DNA Analyser
(Macrogen, Han Quéc). Xac dinh cau trac lién
két (topology) cua thu thé khau giac theo
phuong phap cua Krogh et al. (2001).

Phan tich sé liéu

So sanh trinh tu gene cOR52H9 cuia cac ca
thé ch6 voi trinh ty dang ky trong ngan hang
gene va dich tir trinh ty nucleotide sang ciu tao
axit amin cuia thu thé khtru giac bang phan mém
BioEdit.

Diém danh gia kha nang phat hién ma tly
cuia mdi chd s& duoc két ndi véi két qua phan
tich kiéu gene dé phan tich méi twong quan di
truyén kiéu hinh- kiéu gene theo phuong phap
ANOVA mot nhan t6 va xac dinh hé sé tuong
quan Pearson bang phin mém Minitab 15.0.

KET QUA VA THAO LUAN

DNA cua cac mau mau sau khi tach chiét
déu c6 ty s6 OD 260/280 nam trong khoang 1,7-
2,0 khi do trén may quang phd hap thy, dam bao
d6 tinh sach cho cac budc phan tich tiép theo.

San pham PCR phan lap gene cOR52H9 tir
DNA hé gene cé kich thugc khoang 1.000 bp,
tuong duong vai ly thuyét (hinh 1). Sau khi so
sénh vai trinh ty cua gene cOR52H9 dd ding
trong ngan hang gene XM _005633593.1, san
pham PCR dat dugc do tuong dong hon 99%
vGi ving mé hoa cuaa gene do.

1000bp—s

Hinh 1. Anh dién di san pham PCR doan gene
cOR52H9. M: Thang DNA chuan; s6 1-9 la thir
tw cAC mau mau cua cho.
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Két qua so sénh trinh tu gene cOR52H9 cua
28 ca thé cho Berger d4 phat hién dwoc 5 diém
SNPs bao gom céc vi tri: T87A, G370A,
T414G, G450A va G814T (bang 1). Trong do,
vi tri G370A d3 dan dén thay doi axit amin
valine thanh isoleucine cua thy thé khau giac
cia ch6, G814T lam thay do6i valine thanh
leucine. Tai cac vi tri con lai khdng cé su thay
doi axit amin ciia OR.

Tai cac vi tri T87A, T414G, G450A va

G814T, cac kiéu gene di hop tir déu cd ty 1¢
phan trim cao hon so v&i cac kiéu gene ddng

hop tir. Tai vi tri G370A, chi c6 hai kiéu gene
dugc phat hién, trong d6 kiéu gene ddng hop tur
GG c6 ty 1é cao hon han (71,43%) so véi kiéu
gene di hop tir GA (28,57%). Tai tat ca 5 vj tri
SNPs, tat ca cac kiéu gene ddng hop tir khong
co nucleotide bi thay thé, tam goi la cac kiéu
gene gdc, déu co diém phat hién ma tly cao
nhat. D6 1a nhitng kiéu gene TT tai cAc SNPs
T87A va T414G, hay kiéu gene GG tai G370A,
G450A va G814T. Nhiing kiéu gene con lai 1a
nhirng kiéu gene di hop tir va dong hop tir c6
nucleotide bi thay thé déu c6 diém phat hién ma
tdy thip hon (bang 1).

Bang 1: Cac SNPs, kiéu gene va mdi tuong quan giita kiéu gene véi diém phét hién ma tdy caa chd

nghiép vu
Kiéu Sé luong Piém phat hign  Phan tich ANOVA 1680 tuong
SNP gene ma tay quan
N % f p r p

TT 9 32,14  67,222+1,79

T87A TA 13 46,43  62,69+2,33 2,27 0,124
AA 6 21,43  60,00*+ 2,45
GG 20 71,43 64,75+1,46

G370A GA 8 28,57 60,63+3,10 2,03 0,166
TT 8 28,57  68,13°+1,90

T414G TG 11 39,29  64,54+218 5,75 009 0554 0,002
GG 9 32,14 58,33 +1,98
GG 8 28,57 68,13+ 1,90

G450A GA 11 39,29  64,54+2,18 5,75 009 0554 0,002
AA 9 32,14  58,33°+1,98
GG 5 17,86  68,57% 0,99

G814T GT 16 57,14 63,13+ 2,05 4,13 0,028 0,498 0,007
TT 7 25,00  58,00% 1,37

Céc trj s6 c6 chir cai giéng nhau biéu hién su khac biét c6 y nghia thdng ké theo cap, a (p<0,05); b,c (p<0,01);

d (p<0,001).

Két qua phan tich twong quan di truyén gene
cOR52H9 véi tinh trang kiéu hinh cho thay, tai
c4c vi tri T87A va G370A khong thiy c6 mdi
tuong quan gitra kiéu gene vai kha ning phat
hién mui cia chd. Tai cac SNPs: T414G,
G450A va G814T c6 mbi tuong quan & mirc do
vira (r=0,554, r=0,554 va r=0,498), giira kiéu
gene va kha nang phat hién ma tly caa ché
(bang 1).

Thu thé khau giac 1a mot protein xuyén
mang té bao. Két qua phan tich cau tric lién két
cua protein thy thé cho biét vi tri axit amin ma
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héa boi cac SNPs tai cac phan khéc nhau cua
thu thé khiu gidc nhu sau: Cac SNPs T87A,
G450A va G814T md hoa cho cac axit amin
isoleucine 29, Valine 150 va Valine 272 cua cac
phan xuyén mang té bao TM1, TM4 va TM7.
Cac axit amin dugc md héa bai 2 SNPs con lai
nam & phan nam trong té bao (IC2) (bang 2).
Cho 1a loai dong vat dugc con ngudi thuan
hoa rit som, tir cach diy hon 10.000 nim
(Olender et al., 2004). Trong qua trinh thuan
hoéa, con nguoi thuong cha y cung mét lac chon
loc nhiéu dic tinh quy khac nhau cta cho, déi
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lic cong thém diéu kién méi truong song thay
dbi da tac dong bat lgi nén mot sb dic tinh tot
nguyén thiy cua cho. Theo két qua nghién cau
vé da hinh gene cOR52H9, tit ca céc kiéu gene
ddng hop tir khéng c6 nucleotide bj thay thé,
déu c6 diém phét hién ma tdy cao nhat. Nhiing
kiéu gene con lai la nhirng kiéu gene di hop tir

va ddng hop tir ¢6 nucleotide bi thay thé so Vi
kiéu gene géc déu co diém phat hien ma ty
thdp hon. Diéu ndy chang to cac dot bién da co
tac dong bat loi toi gene gdc va toi kha ning
phat hién ma tly caa ché. Hién tugng nay cling
da duoc Lesniak et al. (2008) phéat hién tai vi tri
AL176G cua gene COR52NO.

Bang 2. Vi tri axit amin cta cac diém dot bién trong thy thé khau giac

SNP Axit amin Phan thu thé kharu gidc
T87A 11e29 TM1
G370A Vall24 IC2
T414G Prol38 IC2
G450A Val150 TM4
G814T Val272 TM7

TM: phan xuyén mang; IC: phan nam trong té bao.

Nhiing thay do6i nucleotide cua gene c6 thé
dan dén thay ddi axit amin, vi vay, lam thay doi
c4u tric va hoat tinh cta protein tuong wng, tly
thudc vao vi tri va vai tro cta axit amin bi thay
d6i. Tai 2 vi tri G370A va G814T cua gene
cOR52H9 déu c6 sy thay doi axit amin, nhung
chi ¢6 vi tri G814T 1a c6 mdi twong quan giira
diém phét hién ma tdy va kiéu gene. SNP tai vi
tri G814T lam thay doi axit amin valine s 272
thanh leucine tai doan xuyén mang thi 7 (TM7)
cua thy thé khtru giac. SNP tai vi tri G370A ciing
lam thay ddi axit amin nhung tai phin nam bén
trong té bao (IC2). Theo Hilbert et al. (1991) va
Pilpell et al. (1999), cac doan xuyén mang cua
protein thuong 1a noi xay ra phan ung gan két
cua protein voi phdi tir. C6 thé vi thé, sy thay doi
axit amin do G814T d4 1am anh huong dén kha
ning phat hién mui cia thy thé kharu giac, trong
khi su thay d6i do G370A gay ra khong cd tac
dong nhiéu. Nhu vay, vi tri G814T c6 thé duoc
coi la mot chi thi phan tur tiém ning dung dé phat
hién ché c6 kha nang phat hién ma tdy.

Cac SNPs T414G, G450A khong lam thay
dbi axit amin nhung tai 2 vi tri nay cling c6 moi
tuong quan gitta diém phét hién ma tdy voi kiéu
gene. Thém vao do, G450A md hoda cho axit
amin valine tai doan xuyén mang 4 (TM4), la
mét phan c6 vai trd quyét dinh di véi kha ning
phan biét mui cua cua thy thé khiu giac (Liu et
al., 2003). Vi vay, c6 thé sir dung 2 vi tri ndy két
hop véi G814T dé tuyén chon chd.

biém phat hién ma tly cua cac kiéu gene
dong hop tir goc ludn cao hon diém cua cac kiéu
gene c6 nucleotide bi thay thé (bang 1). Vi vay,
cé thé cho co kiéu gene ddng hop tir goc s& co
diém phét hién ma tay cao hon cé thé chd khdng
¢ kiéu gene nay va chi c6 cac kiéu gene co
nucleotide bi thay thé. Néu chi xét 3 vi tri
T414G, G450A va G814T thi ca thé chd co
cang nhiéu sé kiéu gene dong hop tir géc cua 3
vi tri nay thi c6 sé diém phat hién ma tiy cang
cao (hinh 2). Vi vay, st dung két hop 3 SNPs
nay sé tuyén chon dugc nhitng con ché c6 kha
ning phat hién mui tot nhit cho cac 16p huin
luyén cho phat hién ma tdy.
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S Iugng kiéu gene phét hién tét nhat

Diém phét hién ma tly
8 4 H

4

Hinh 2. Diém phat hién ma tdy caa ché theo s6
luong kiéu gene phat hién ma tdy tét nhat tai
céc vi tri T414G, G450A va G814T (n=sb ca
thé cho c6 s6 luong kiéu gene twong (ng).
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Khd ndng lam viéc cua cho nghiép vu phu
thuoc vao nhiéu yéu té nhu: cong tac huan
luyén, moi trudng lam viéc, tap tinh va yéu té di
truyén caa mdi ca thé (Jezierski et al., 2014).
Viéc phat hién mui cua cho ciing thuong lai l1a
mot yéu té da gene. Vi vay, trén ddy moi 1a
nhitng két qua budc dau nghién ciu vé da hinh
cia gene cOR52H9. Can tiép tuc nghién ctu
dé khang dinh va mo rong cac két qua nghién
cau trén.

KET LUAN

ba phan lap gene cOR52H9 cd do tuong
ddng hon 99% véi trinh ty gene cOR52H9 d4
dang ky trong ngan hang gene. Gene cOR52H9
6 5 diém c6 da hinh don nucleotid (SNP) & cac
vi tri: T87A, G370A, T414G, G450A va
G814T. Pa x4c dinh ¢c6 mdi twong quan & mirc
do6 vira giira kiéu gene va kha ning phat hién ma
tly cua chd tai T414G va G450A (p=0,002,
r=0,554), G814T (p=0,007, r=0,498). Két hop
sir dung 3 SNPs: T414G, G450A va G814T s&
tuyén chon duoc nhitng con ché cé kha ning
phét hién mui tét nhat cho cac 16p huin luyén
chd phat hién ma tay.
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POLYMORPHISM ANALYSIS OF CANINE OLFACTORY GENE cOR52H9
AND EVALUATION OF ITS RELATION TO ODOR DETECTION
PERFORMANCE BY POLICE DOGS

Do Van Thu', Doan Viet Binh'*, Nguyen Trong Chi?, Le Xuan Phong?,
Nguyen Ngoc Hung?, Le Thi Hue?, Tran Xuan Khoi', Vo Thi Ninh!

YInstitute of Biotechnology, VAST
Department management, training and professional use of animals, Ministry of Public security

SUMMARY

The recruitment of professional dog training to date rely on the external appearance of the dog. Among
selected to train dogs to detect drugs, explosives, as a result only about 30% of trained dogs are satisfied with
training.

COR52H9 gene is located on chromosome 21, coding for olfactory receptors located on the surface of
neuroepithelium in the nasal cavity, have an important role in identifying odors. In this report, we present the
results of polymorphism studies of olfactory receptor gene cOR52H9 and its relation to odor detection
performance of Berger dogs.

Blood samples of 28 dogs (Canis lupus familiaris) of Administration Department management, training
and professional use of animals - Ministry of Public security has been collected for the Isolation and Analysis
of the correlation between genotype and phenotype. Isolated gene has more than 99% homology with the
gene sequence registered in gene banks. There are 5 SNPS detected: T87A, G370A, T414G, G450A and
G814T. Moderate correlations between genotype and drug detection performance of dog were identified in
T414G, G450A (p = 0.002, r = 0.554) and G814T (p = 0.007, r = 0.498). Combined use of these SNPs
selected will be the dogs have the ability to detect odors best for training detect drugs.

Keywords: Ability to detect smell, cOR52H9, drug discovery, olfactory receptor genes, police dog, selection
of dogs, single nucleotide polymorphisms.
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