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(57) Giai phap hitu ich nay dé cap dén bd mdi cho kleu gen ludng boi NAT2 dugc chon tur
it nhat mot trong s6 céc doan mo61 NAT2*4, doan moi NAT2*5B, doan moi NAT2*6A,

doan mdi NAT2*7B, doan mdi NAT2*12A, va doan mdi NAT2*13A. BO moi nay duogc
tmg dung cho phan ung chudi polymeraza (Polymerase Chain Reaction - PCR) dé phan
tich kiéu gen ludng boi NAT2. Cac két qua PCR sau d6 dugc st dung dé thé hién kiéu hinh
axetyl hoa dé danh gia sy chuyén hoa cua cac loai thudc lién quan dén arilamin & cac bénh
nhan. Giai phap hitu ich ciing dé cap dén phuong phap va bo kit ding dé phat hién kiéu
gen ludng boi NAT?2.
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Linh vue ky thuét dwge dé cap

Giai phép hitu ich d& cap dén linh vyc di truyén phén tir. Cy thé hon 13, giai phap hiru
ich nay d& cap dén bd mdi cho kidu gen ludng bdi NAT2, phuong phép va b kit ding dé
phat hién kiéu gen ludng bdi NAT2.

Tinh trang k¥ thuét cia gidi phap hiru ich

Bénh lao (TB) 1a bénh truyén nhiém qua dudng hd hép gay ra vin @& stc khoe cong
cong & nhidu qudc gia c6 didu kién kinh t& x4 hoi nghéo nan. Trong khi bénh lao giy tir
vong, nd cd thé duoc didu tri dé dang bé‘mg tri liéu hoéa hoc ti€u chuén. Viéc chin doan vé
bénh lao di dugc yéu ciu phai c6 d6 chinh x4c va hiu qua cao, didu nay dan dén viée cac
bénh nhan lao phan Gng nhanh v6i viée diéu tri thich hgp. Tuy nhién, cac loai thudc TB, cu
thé 1a Isoniazid, Rifampicin, Ethambutol, va Streptomyxin, dbi khi gdy ra cac tdc dyng phu,
dic biét 1a viém gan do thubc giy ra. C6 su twong quan rd rang gifta tinh trang axetyl hoa
cham & vat chi va lam ting viém gan do thudc gay ra.

N-axetyltransferaza2 (NAT2) la enzym chuyén héa arilamin, hidrazin, isoniazid, v.v.,
gen NAT2 c6 chira exon2 cua 870 cdp bazo va mi héa 290 axit amin. Theo bao cdo, co it
nhat 108 kidu gen don bdi, va cac kidu phd bién 12 *4, *5A, *5B, *5C, *6A, *6B, *7A, *7TB,
*12A, *12B, *12C, *13A, *14A, va *14B. Cu thé 13, NAT2*4, kiéu phd bién nhét va kiéu
dic trung, c6 hoat tinh xdc tac cao. Kiéu gen ludng boi NAT2, cdp kiéu gen don boi, phan
loai riéng biét thanh ba kiéu hinh, axetyl héa nhanh, axetyl hoa trung binh va axetyl héa
cham.

Phuong phép théng thudng dé phét hién cic kiéu gen ludng bdi NAT2, phuong phép
Sanger, dé xac dinh trinh ty ciia gen NAT2, gen NAT nay nam & ving ma hoda, exon2.
Phuong phép ndy bt diu bing su khuéch dai gen dich va sau d6 xéc dinh trinh ty nucleotit
bang cach phat hién cac nucleotit két thic chudi. Trinh tw ADN duoc thé hién béng trinh tu
ADN tu dong va cac phwong phép tinh todn dé suy ra cac kidu gen don bdi. Cac yéu ciu vé
tAn sult kiu gen don bdi NAT2, may gii trinh tw ADN, phén mém, va cac chuyén gia cling

khién phwong phép nay bat tién.
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Do d6, cin phai phat trién bd mdi NAT2, phwong phap va b kit ding dé phat hién
kidu gen ludng bdi NAT2 ma c6 thé x4c dinh kiéu hinh axetyl héa cé d6 nhay cao va tinh
d3c hidu bt ké 13 thiét bi dic biét, phong thi nghiém dic biét, phin mém, hodc cac chuyén

gia.

Ban chit k§ thuit ciia giai phap hiru ich

Giai phap hitu ich nay d& xuét cac phuong an cta bd mdi cho kiéu gen ludng bdi
NAT2. Theo nhiéu phuong an, cac doan mdi c6 thé duoc chon tir it nhit mot trong s6 cac
doan mdi NAT2*4, doan mdi NAT2*5B, doan moi NAT2*6A, doan mdi NAT2*7B, doan
moi NAT2*12A va doan mdi NAT2*13A, cac doan mdi thuong dugc tim thy trong quén
thé thong thudong. Cac doan mdi da dwgc ing dung cho PCR dé phét hién mét cach hidu qua
kiéu gen ludng boi NAT2 riéng biét, dan dén o nhay va tinh dac hiéu cao. San phém phéan
trng dwoc phén tich dinh tinh bing dién di thong qua gel agaroza va sau d6 kiéu gen ludng
b6i NAT2 duge hién thi hoa bing anh sang UV, bit ké suy luén thng ké nhu thé no.

Ngoai ra, cac phuong 4n nay c6 thé gdm phwong phap va bo kit ding @ phat hién
kidu gen ludng bdi NAT2. Phuong phap dé phét hién kiéu gen ludng bdi NAT2 bao gém
viéc chiét xudt ADN tir mau sinh hoc cia d6i twong dé thu dwge miu ADN; thuc hién thi
nghiém khuéch dai dua trén axit nucleic bﬁng cach tiép xtic cac doan mdi NAT2 dugc thiét
ké dugc chon tir it nhit mot trong s6 cac doan mdi NAT2*4, doan modi NAT2*5B, doan mdi
NAT2*6A, doan mdi NAT2*7B, doan mdi NAT2*12A, va doan mdi NAT2*13A v6i mau
ADN nay; va xéc dinh kiéu gen ludng bdi NAT?2 trong miu ADN nay.

Céc phuong 4n ndy ciing ¢6 thé bao gdm bo kit ding dé phat hién kidu gen ludng boi
NAT2 ma bao gém b6 mdi duge chon tir cic doan mdi nhu duge dé cap trén day, doan moi

d6i chirng PCR, va h8n hop hoic thudc thir PCR.
M3 ta vin tit cac hinh vé
FIG.I thé hién cc san pham PCR trén dién di gel.

FIG.2 thé hién cac két qua miu cta kidu gen ludng bdi NAT2.

M5 ta chi tiét giai phap hitu ich
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Phan duéi diy s& mé ta cic phwong an dai dién hodc wu tién cua giai phip hitu ich
nay két hop vdi cac hinh v& va phin mé ta kém theo. Tuy nhién, cin hiéu ring, cac hinh v&
va mé ta twong tmg voi cac phuong 4n ndy nhim muc dich lam rd va gitp hiéu duoc giai
phép hitu ich, va c6 thé hinh dung dwgc ring ngudi ¢ trinh d6 trung binh trong linh vuc k¥
thuét lién quan c6 thé dwa ra cic stra dbi khac ma khong nim ngoai pham vi cta giai phap
hitu ich nhw duge x4c dinh boi yéu ciu bao hd kém theo.

Dé gitp hiéu hon noi dung cta phin mé ta chi tiét, mot s6 dinh nghia duoc dua ra &
day. Thuat ngit "kiéu gen don boi" d& cap t6i su két hop cu thé cia tit ca SNP xay ra trén
cing mot nhidm sic thé (ddng hop tir) va thuat ngir "kiéu gen ludng boi" 13 hai kiéu gen don
boi hodc mot kidu gen ludng boi trén di hop tir. Di v6i giai phap hitu ich nay, cac kiéu gen
don bdi NAT2 dugc phat hién boi phwong phép duoc bdc 1§, nhung dé thé hién kiéu hinh
axetyl hoa, kiéu gen ludng bdi hoic hai kidu gen don boi, dwge xac dinh cho két qua cudi
cing. Tuy nhién, & mét sb ngit canh, cip/cac cip cac kidu gen don boi va hai kiéu gen don
boi ¢6 thé duge str dung thay thé cho nhau.

Céac phuong 4n nay mo ta cac doan mdi duoc thiét ké, phuong phap, va bd kit ding
& phat hién kiéu gen ludng bdi NAT2. Cac phwong 4n ndy phét hién hiéu qua cac kiéu gen
don bdi NAT2 bang cach tng dung bd mdi cho PCR sao cho cé kidu gen va kiéu hinh axetyl
héa ctia d6i twong dwgce x4c dinh dinh tinh trong phéan tng véi viée didu trj bing axetyl héa
(ching han nhu diéu chinh su chuin bi lidu lugng an toan ciia nhém axetyl hoa, dam bao
viée didu tri b%mg axetyl hoa, dic biét 13 trong trudng hop tac dung gy tén thuong cho gan,
nglmg viée didu tri bing axetyl hoa, va v.v.).

Céc khia canh ctia bd mdi cho kiéu gen Iudng boi NAT2

Theo cac phwong 4n khéc, giai phap hitu ich nay dé cip dén bo mdi duoc thiét ké dé
phét hién kiéu gen ludng boi NAT2. V& co ban, bd mdi nay bao gém nhidu doan moi
NAT2, cic doan mdi NAT2 duoc chon it nhét tir cac doan mdi NAT2*4, doan mdi
NAT2*5B, doan mdi NAT2*6A, doan mdi NAT2*7B, doan mdi NAT2*12A, va doan mdi
NAT2*13A. Trinh tu cia mbi NAT2 doan mdi dugc liét ké trong bang 1.

Céc doan | Kich Trinh tu (3°-57) Kich c&
mdi %, san phim
(bp) (bp)
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TIMPI-F |29 AGT TTC TCA TTG CTG GTG AGG CAC CGT CC
TIMPI-R | 29 AGC CAT CAG GGA ACA GGCTTG GACTAG CC 817

4F-282C | 36 GGT TTT CAG ACC ACA ATG TTA GGA GGG TAT
4R-803A |38 TTT GAC 588
CAC GAG ATT TCT CCC CAA GGA AAT CTT AAA
TAT ATGTT

5F-3410C | 30 CAT GGT TCA CCT TCT CCT GCA GGT GAC AAC
5R-587G |35 TTT ATT TTG TTC CTT ATT CTA ATT AGT AAG | 582

GGCTC
6F-341T |22 ACCTTCTCCTGCAGGTGA CAAT
6R-590A |28 TTC ATA GACTCA AAATCT TCA ATT GGT T 300

TF-481C |26 GAC AGA AGA GAG AGG AAT CTG GTC CC
TE-857A | 35 TTT ATT TTG TTC CTT ATT CTA AAT AGT AGG | 431

12F-481C | 26 GAC AGA AGA GAG AGG AAT CTG GTC CC

12F- 38 CAC GAG ATT TCT CCC CAA GGA AAT CTT AAA | 387
803G TAT ATG TC

13F-282T | 29 AGA CCA CAA TGT TAG GAG GGT ATT TTG AT

13R1- 28 TTC ATA GAC TCA AAA TCT TCA ATT GGT C 366

590G 36 GTT TAT TTT GTIT CCT TAT TCT AAA TAG TAA | 641
13R2- GGG CTC
857G

Béang 1: Kich c& va trinh ty ciia cac doan moi NAT2 va céc doan mdi TIMP1 dac hiéu

Theo nhiéu phuong an, viéc thiét ké va lua chon cac doan mdi dic hiéu véi céc kiéu
gen don boi NAT2 thuong duge tim the‘iy trong quén thé van vat, cu thé 1a *4, *5B, *6A,
*7B, *12A, va *13A dé lya chon trinh tw cta vi tri da hinh don nucleotit (Single Nucleotit
Polymorphism - SNP) trén vi tri cu thé cia gen NAT2, chéng han nhu 282, 341, 481, 590,
803, va 857, béng céch bit dau voi don vi ma ATG khéi diu ma céc trinh tu bazo ¢ bd cuc
phu chf?)ng. Br?tng viéc so sanh véi cac trinh tu bazo cua mbi kiéu gen don boi NAT2, trinh
tu cu thé 1 bazo cubi cing & dau cudi 3' ciia doan mdi dé khuéch dai kiéu gen don boi dich

hoan toan. Cac doan mdi dwgc thiét ké dwoc xac nhan bing ADN d3 biét cac kiu gen don
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boi NAT2 rdi, va diéu chinh d¢ dai doan mdi cua ching dé 1am giam céc két qua duong tinh
sai va Am tinh sai. Ngoai ra, cip bazo & vi tri -2 clia dau cudi 3' duoc thay dbi dé lién két
khong bd sung giita doan mdi va ADN khong phai 13 muc tiéu & 3' dau cubi dugc tach ra,
din dén cac doan mdi dic hiéu véi cac kiéu gen don bdi NAT2.

FIG.1 thé hién c4c san phém PCR trén dién di gel. Cac kich thudce khac nhau cia mbi
san phém PCR ¢ loi cho viéc han ché su hidu sai vé cac kiéu gen don bdi NAT2. Duong 1
dén 7 twong tng thé hién thang ADN, NAT2*4(588bp), NAT2*5B (582bp), NAT2*6A
(300bp), NAT2*7 (431bp), NAT2*12A (387bp), va NAT2*13A (366bp va 641bp).

S6 luong cac doan moi NAT2 dugc sir dung dé thé hién kiéu hinh axetyl hda phu
thudc vao su tac dong cua cac kidu gen don bdi NAT2 bao gdm *4, *SB, *6A, *7B, *12A,
va *13A trong dan s6 cia quéc gia d6. Vi du nhu, theo dé xuét, su tac dong cua *4, *5B,
*12A, va *13A duogc tim théy cu thé trong mat qu;fm thé, chi c6 bdn kiéu doan mdi NAT2
duoc thir nghiém dé xac dinh kiéu hinh axetyl héa clia quan thé d6. Tuy nhién, theo bdo cdo,
trong qu?m thé van vat, sau kiéu gen don boi, cu thé 14 *4, *5B, *6A, *7B, *12A, va *13A.
Do d6 toan bd bd mdi bao gdm tit ca sau kidu gen don bdi d tao ra cac kiéu gen ludng bdi
cho cac kiéu gen axetyl héa clia cac ddi tugng.

Céc khia canh cta phwong phép phat hién kiéu gen ludng bdi NAT2

Theo céc phwong 4n nhét dinh, giai phap hitu ich nay dé cip dén phwong phap kiéu
gen ludng bdi NAT2. V& co ban, phwong phap niy bao gém cac budc chiét xuit ADN cua
hé gen tir mau sinh hoc cua ddi tuong dé thu dugc miu ADN; thuc hién thi nghiém khuéch
dai dua trén axit nucleic b:?mg cach tiép xtic NAT2 doan mdi duoc thiét ké dugce chon tir it
nhit mot trong sé cac doan mdi NAT2*4, doan mdi NAT2*5B, doan mdi NAT2*6A, doan
mdi NAT2*7B, doan mdi NAT2*12A, va cac doan mdi NAT2*13A v6i miu ADN nay; va
xac dinh kiéu gen ludng bdi NAT2 trong miu ADN nay.

Phil hop véi nhiu phuong 4n, mu sinh hoc cua di twong c6 lién quan duge thu
thdp chu yéu tor mau, niém mac miéng, nudc bot tiét ra, cac mau mé, hodc cac ddi tuong
tuong tu dé chiét xudt ADN. Vi dy nhu, méau ngoai vi cua ddi twong dugc rat it nhét tir 3
dén 5cc. dé xu ly viéc chiét xuit ADN cua hé gen. Mau ADN duoc chiét xuét tir mau sinh
hoc duge yéu cau tir 2 dén 200ng voi mi giéng thir nghiém.

Theo mdt sb phuong 4n, thi nghiém khuéch dai dya trén axit nucleic d dugc thuc

hién b'fmg cach tiép xtc cac doan mdi NAT2 duge thiét ké duogc chon tir it nhat mot trong sb
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cic doan mdi NAT2*4, doan mdi NAT2*5B, doan mdi NAT2*6A, doan mdi NAT2*7B,
doan mdi NAT2*12A, va céc doan mdi NAT2*13A véi mAu ADN dudi céc diéu kién nhit
dinh. M3i kidu doan mdi NAT2 dic hiéu dugc duge dit vio ong nghiém c6 chira
polymeraza ADN dn dinh nhiét dé khuéch dai phan doan ADN ¢ didu kién tr 92°C dén
98°C trong thoi gian tr 3 dén 10 phut trong mét chu ky, va tiép theo tir 92°C dén 98°C trong
tir 10 dén 30 gidy, tir 58°C dén 68°C trong tir 10 dén 30 gidy, va tir 68°C dén 74°C trong tir
20 dén 60 gidy trong tir 30 dén 35 chu ky. Ngoai ra, thi nghiém dua trén axit nucleic dugc
chon tir PCR boi, PCR thoi gian thuc, khuéch dai déng nhiét, khuéch dai ADN phu thudc
vao helicaza, khuéch dai trung gian qua vong lip, va phan tng chudi ligaza, dé thyuc hién
viée phat hién céc kiéu gen don bdi NAT2.

Vi du nhu, PCR dugc diéu ché bing cach tron 5ul hdn hgp PCR da mdi KAPA2G
Nhanh (2X) véi cac doan mdi dic hidu duge chon tir bo mdi cho kiéu gen ludng boi NAT2
va cac doan mdi TIMP1 va sau dé, nuéc duge thém vao dé tao thanh néng d6 doan mdi cubi
cung la 2uM trong 8 micrdlit phan tng. Trong mdi dng phan tmg, 2ul miu ADN (2 dén
200ng) duoc thém vao va sau d6 thuc hién PCR véi chu trinh nhiét. PCR nay dugce van hanh
trong didu kién ctia budc bién tinh ban d4u & 95°C trong 5 phit, sau d6 1a 35 chu ky bién
tinh & 95°C trong 20 gidy, 64°C trong 20 gidy, va 72°C trong 30 gidy. Dé xac dinh két qua
PCR, 1ul chit nhudm tai duoc thém vao toan b 10ul phan Gng PCR, dugc tron, va duoc
truyén vao giéng thir nghiém c6 1,5% gel agaroza. Sau khi dwogc chira thang ADN 100bp
cho mbi gel, gel ndy dugc hoat dong trong 0,5X chit @ém TBE. Sau 20 phit 4p vao dong
dién truc tiép (100V), gel dugc dién di quan sat dugc sy xuét hién cua cac dai cu thé, cu thé
1a cac dai NAT2 va dai dbi chimg TIMP1, bang cach so sanh kich thuéc véi thang ADN
100bp st dung hé thong tur licu gel.

Theo mdt sb phuong an, doan mdi TIMPL, véi vai trd 1a ddi chitng ctua phan tUng,
dugc thém vao cung véi cac doan mdi NAT2 dic hidu dé dam bao kiém soat chat luong cua
phuong phép nay. Trinh tu ciia cac doan mdi TIMP] dugc minh hoa trong bang 1. Cac doan
mdi TIMPI nay dwgc nhén 1én lién két v6i gen TIMPI trén nhidm séc thé X dé tao ra 817 cip
bazo ma c6 thé phéan biét dugc véi viée tao ra cac doan mdi NAT2 dic hiéu. Nhu dugc thé
hién trén FIG.2, sy xuit hién cta dai TIMPI d¢ dam bao phan mg dugc thuc hién hoan toan.

Do d6, két qua cda cac gen dich dugc thé hién mdt cach chinh xac.
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Theo phén 16n cac phuong 4n, kiéu gen ludng bdi NAT2 dugc xac dinh bang phuong
phéap dién di gel va dugc hién thi héa céc san phdm phan ting biang 4nh sang UV. Nhu dugc
thé hién trén FIG.1, tr duong 1 dén dudng 7 twong mg d& cip dén thang ADN, NAT2*4
(588bp), NAT2*5B (582bp), NAT2*6A (300bp), NAT2*7 (43 Ibp), NAT2*12A (387bp),
va NAT2*13A (366bp va 641bp).

Theo cac phuong an, phuong phép tao ra kiéu gen ludng boi NAT2 dugc bt dau tir
viéc chuin bi bd mdi NAT2 duge thibt ké, bd mdi nay dugc chon it nhit mot tr cac doan
mdi NAT2*4, doan mdi NAT2*5B, doan mdi NAT2*6A, doan mdi NAT2*7B, doan mbi
NAT2*#12A, va cic doan mdi NAT2*13A. Ngoai ra, doan mdi TIMP1 dugc thém vao dé
kiém soat phan tmng. Trinh tu cua mdi doan mdi NAT2 va doan mdi TIMP1 dugc liét ké
trong bang 1. Ca hai bd mdi dugc sir dung & tiép xtic voi ADN ctia hé gen dugc chiét xuét
tir mAu sinh hoc cta dbi twong lién quan va hdn hgp PCR trong mdi trudng nhit dinh cta
phan tng PCR va sau d6 cic két qua PCR dugc phan tich trén kiéu gen ludng boi NAT2.
Phén tich trén kiéu gen ludng boi NAT2

Sau cic miu ADN tiép xtc v6i bd mdi NAT2 dé xtt 1y thi nghiém dya trén axit
nucleic, ching han nhu PCR, dién di gel dugc 4p dung cho cac két qua phan Gng. Puoc hién
thi hoa bing 4nh sang UV, cac két qua PCR dugc thé hién twong Gng & bang sau day:

Déi v6i kiéu gen don boi NAT2*4, dai cia NAT2*4(588bp) & dudng 1 dugc thé hién
dé biéu thi hoat tinh axetyl hoa cao.

Déi véi kiu gen don boi NAT2*5B, dai cila NAT2*5B (582bp) ¢ duong 2 duge thé
hién @& biéu thi hoat tinh axetyl héa thép.

Déi voi kidu gen don boi NAT2*6A, hai dai cia NAT2*6A (300bp) va NAT2*13A
(64 1bp) & dudng 3, va dudng 6 dugc chimg minh dé biéu thi hoat tinh axetyl héa thap.

Déi véi kidu gen don bdi NAT2*7 hai dai cia NAT2*7 (43 Ibp) va NAT2*13A (366
bp) & dudng 4, va dudng 6 dugc thé hién dé biéu thi hoat tinh axetyl hoa thap.

Dbi voi kiu gen don boi NAT2*12A, dai cia NAT2*12A (387 bp) & dudng 5 duge
thé hién dé biéu thj hoat tinh axetyl hoa cao.

Déi véi kiéu gen don boi NAT2*13A, hai dai cia NAT2*13A (641 bp va 366bp) &

dudng 6 duoc thé hién dé biéu thi hoat tinh axetyl hoa cao.
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Kiéu hinh Phat hién dai (s6 duong) Hoat tinh axetyl héa
NAT2*4 588bp (duong 1) Cao
NAT2*5B | 582bp (dudng 2) Thap
NATZ2*6A 300bp (duong 3) va 641bp (dudng 6) Thap
NAT2*7B 431bp (duong 4) va 366bp (duong 6) Thap
NAT2*12A | 387bp (duong 5) Cao
NAT2*13A | 641bp va 366bp (dudng 6) Cao
Bang 2: Phat hién dai va cac kiéu axetyl héa cho séu kiéu gen don bdi NAT2
Cip hoat tinh axetyl hoa ctia c4c kiéu hinh Kiéu hinh axetyl hoa
NAT2
axetyl héa cao-cao Kiéu hinh nhanh
axetyl hoa cao-thap Kiéu hinh trung binh
axetyl hoa thap-cham Kiéu hinh cham

Bang 3: thé hién kiéu hinh axetyl héa

Theo bang 3, kiéu hinh nhanh va kiéu hinh chim d& c4p twong tng véi hai gen ding
vi ctia hoat tinh axetyl héa cao va hoat tinh axetyl hoa thip, trong khi kiéu hinh trung binh
@& cap t6i su két hop cta mot hoat tinh axetyl héa cao va mét hoat tinh axetyl héa thap.

Ngoai ra, tir FIG.2a dén FIG.2h minh hoa cac san phdm PCR sau khi cho tiép xic
dién di gel v6i 4nh sang UV. Nhu duoc dé cap trén ddy, duong 1 dén dudng 6 dwoc dé cap
tuong tng véi thang ADN cia NAT2*4, NAT2*5B, NAT2*¥6A, NAT2*7, NAT2*12A, va
NAT2*13A. Ngoai ra, két qua dwong tinh ctia TIMPI (817bp), 1a PCR kiém soat, biéu thi
chit lwong va s6 lwong ctia mu ADN va h8n hop PCR, va dam bao hiéu suét ciia phan tng
PCR.

FIG.2a thé hién c4c san phdm PCR & duong 2 (583bp, dudng 3 (300bp), va dudng 6
(641 bp). Do d6, cac mau ADN, cu thé 1a NAT2*5B va NAT2*6A, duoc hiéu 1a di hop tir
NAT2*5/*6 thé hién kiéu hinh cham.

FIG.2b thé hién c4c san phdm PGR & dudng 1 (588bp), va dudng 2 (582bp). Do do,
cac miu ADN, cu thé 1a NAT2*4 va NAT2*5B, duoc hibu 13 di hop tit NAT2*4/*5 thé hién
kiéu hinh trung binh.
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FIG.2c thé hién c4c san phim PGR & dudng 3 (300bp, dudng 4 (641 bp), va duong 6
(ca 641 bp va 366bp). Do d6, cic miu ADN, cu thé 13 NAT2*6A va NAT2*7B, dugc hiéu
14 dj hop tit NAT2*6/*7 thé hién kiéu hinh cham.

FIG.2d thé hién c4c san phim PGR & duong 1 (588bp) va duong 6 (366bp va 641 bp).
Do d6, chc miu ADN, cu thd 1a NAT2*4 va NAT2*13A, duoc hiéu 1a di hop tit
NAT2*4/*13A thé hién kiéu hinh nhanh.

FIG.2¢ thé hién c4c san phdm PCR & dudng 3 (300bp) va dudng 6 (641 bp). Do do,
céc miu ADN, cu thé 1 NAT2*6A, duoc hidu 1a ddng hop tit NAT2*6 (*6/%6) thé hién kiéu
hinh cham.

FIG.2f thé hién céc san phim PCR & dudng 4 va dudng 6. Do d6, cac mau ADN, cu
thd 1a NAT2#7 (431 bp) va NAT2*13A (366bp), dugc hiéu 1a dong hop tit NAT2*7 (¥7/*7)
thé hién kiéu hinh cham.

FIG.2g thé hién céc san phim PCR & dudng 4 (431bp, dudng 5 (378bp), va dudng 6
(366bp). Do do, cac mau ADN, cu thé 1a NAT2*7 va NAT2*12A, duoc hiéu 1 di hop ttt
NAT2*7/*12 thé hién kiéu hinh trung binh.

FIG.2h thé hién cc san phAm PCR & dudng 1 (588 bp, dudng 4 (431 bp), va dudng 6
(366 bp). Do d6, cdc mAu ADN, cu thé 12 NAT2*4 va NAT2*7B, dugc hiéu la di hop tir
NAT2*4/*7B.

D6 nhay va tinh dic hiéu ctia phwong phép st dung bd mdi duogc thiét ké NAT2

D& so sanh d6 chinh x4c khi stt dung cic phuong an nay, cic doan mdi NAT2 dic
hiéu vé6i tmg dung PCR, va phwong phép thong thudng nay, trinh ty Exon2 va kiéu gien don
boi bang suy luan tinh toan, cdc mau cia 520 mAu vat, 520 kiéu gen ludng bdi hodc 1040
kiéu gen don bdi, duge thu thap dé x4c thuc @6 chinh x4c cta cc két qua san phém theo cac
phuong an cua giai phéap hiru ich. Didu duoc nhén thiy 1a 1035 kiéu gen don bdi cla céc
phwong 4n nay d4 khép mot cach chinh xac véi phuong phap thong thuong. Do do, d6 chinh
xé4c 12 99,5 phan tram. S6 lugng nim kiéu gen don boi khong khép duge phén tich nhu sau:

Thé hién kidu gen cia cac | Thé hién kiéu gen ctia phuong phap Hoat tinh axetyl hoa
phuong 4n nay thong thuong
*5B *5C Thap
*SB *5C Thip
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*5B *5C Thép
*7B *7C Thap
*4 *11A Cao

Bang 4: Thé hién nim kiéu gen don boi khong khép
Lién quan t6i bang 4, c6 thé quan sat duge rang tham chi néu c6 5/1040 két qua kiéu
gen sai tir cac phuong an nay, cac kiéu clia kiéu hinh axetyl hoa van giit nguyén. Didu nay

¢6 nghia la cac két qua ki€u hinh cudi cung 1a hoan toan dung.

Vi du thwe hién gidi phap hiru ich

MAau sinh hoc cta di twong duge thu thap tir mau dé chiét xuit ADN cua hé gen
duoc yéu clu tir 2 dn 200ng cho mdi giéng thir nghiém. PCR di dugc thyc hién vo6i mau
ADN nay dudi cac diéu kién cu thé. Vi du nhu, 50mM Kali Clorua, 20mM Tris-HCI d9
pHS8,30 dén 9,0, 0,1% Triton-X, 3,0mM Magié Clorit, 200microM hdn hop dNTP, 0,1
microM doan mdi TIMPIF, 0,1 microM doan mdi TIMPIR, 0,3 microM doan méi F, 0,3
microM doan mdi R, va 0,5 don vi ADN polymeraza.

M3i kiéu trong séau doan mdi duge thiét ké tir, cu thé 1a *4, *SB, *6A, *7B, *12A, va
*J3A, nhu duge thé hién trén bang 1, dugc thuc hién riéng biét trong mdi 6ng nghiém. Phan
ttng PCR duoc didu chinh & diéu kién bude bién tinh ban dau & 95°C trong 5 phiit, sau d6 1a
35 chu ky bién tinh & 95°C trong 20 gidy, 65°C trong 20 gidy, va 72°C trong 30 gidy. Két
qua bidu hién céc kidu gen ludng bdi NAT2 dugc xac dinh bing cach thyc hién dién di gel
va st dung anh sang UV.
Viéc stt dung 1am sang cla cac phuong &4n nay

Thue hién PCR v6i cac doan mdi NAT2 duoc thiét ké duge sir dung 14m sang dé
phan loai kiéu hinh axetyl hoa trén bénh nhén, cu thé 13 axetyl héa chdm, axetyl héa trung
binh, va axetyl héa nhanh. Ba kiéu hinh biéu thi bénh nhén c6 kha ning chuyén héa axetyl
héa. Ngoai ra, cac loai thube axetyl hoa dé cap t6i arilamin, va ntra hidrazin, dac biét 1a,
isoniazit 1a mét trong nhitng loai thudc dau tién ding dé diéu tri TB.

Véi muc dich sang loc, no6 c6 thé du doan dugc hiéu qua cua phan ng didu tri b%mg
axetyl héa. Vi du nhu, phuong phap nay c6 thé duoc 4p dung cho cac bénh nhan TB trudce
khi didu tri. Trong trudong hop 13 kiéu hinh cham, viéc didu tri INH bi tranh dé ngin ngira tac
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dung phu (vi du nhu viém gan) cho cac bénh nhéan. Tuy nhién, d6i v6i kiéu hinh nhanh, mtrc
d6 mau ctia lidu lvong INH tiéu chuin c6 thé khong dap tmg kha niang chita dugc bénh.

V6i muc dich xac nhan sy phat trién ctia doc td hoic tac dung phu trong qud trinh
didu tri bang axetyl héa, cic bénh nhan TB ¢ thé phat trién bénh viém gan trong qué trinh
didu tri INH; bac si phai dwa ra quyét dinh xem liéu d6 c6 phai 1a viém gan do INH géy ra
hay khong hay 1a tinh trang tring hop. Néu kiéu hinh ctia bénh nhan khong phai 1 axetyl
héa cham, INH van duoc tiép tuc mot cach hop ly.

Céc khia canh cta b6 kit ding dé phat hién cip kiéu gien don boi NAT2

Bo kit ding dé phat hién kiéu gen ludng boi NAT2 bao gdm bd mdi dugc chon tir it
nhét mot trong s6 cac doan mdi NAT2*4, doan mdi NAT2#5B, doan mdi NAT2*6A, doan
mdi NAT2*7B, doan mdi NAT2*12A, va doan mdi NAT2*13A; doan moi kiém soat PCR;
va hén hop PCR.

Cac doan mdi dic hiéu dbi v6i mbi kidu gen don boi NAT2 (*4, *5B, *6A, *7B,
*12B, va *13) dugc chon tir bang 1. Ngoai ra, TIMP1 dugc sir dung lam doan mdi kiém soat
PCR d& dam bao hiéu suét cta phan Gng PCR, trong khi hén hgp PCR bao gdm Polymerase
ADN, dNTP va chét dém PCR.

Vi du nhu, b6 kit cung cip it nhét 6 éng (theo kiéu dai) hdn hop c6 sin (9 ul) chia
c4c doan mdi dic hidu véi mbi kidu gen don boi NAT2 (*4, *5B, *6A, *7B, *12B, va *13)
bao gdm céc doan mdi TIMP1 ciing v6i Polymerase ADN, dNTP va chét ¢ém PCR.

Luong 1 ul ADN (tir 10 dén 200 ng) dugc chuén bi trong mdi éng, dong nép, tron,
quanh nhanh, va sau d6 dua vao chu trinh nhiét (may PCR). Tinh trang PCR dugc dit trude
bién dang nhiét 1a: 95°C trong 5 phit trong mot chu ky, va sau d6 1a 95°C trong 20 gidy,
65°C trong 20 gidy, va 72°C trong 30 gidy trong 35 chu ky. Phan ng nay sau d6 dugc giit ¢
15°C. Cac san phim khuéch dai duoc thir nghiém bing dién di keo agarose (1 dén 2%) va
duge hién thi héa bang anh sang UV. Cac san phém khuéch dai cu thé sau d6 dugce xac dinh
bang cach so sanh v6i thang ADN nhu NAT2*4 (588bp), NAT2*5B (583bp), NAT2*6A
(300bp), NAT2*7 (431bp), NAT2*12A (387bp), va NAT2*13A (366bp va 641bp).
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YEU CAUBAO HQ

1. B4 mdi cho kiéu gen ludng bdi NAT2, trong d6 bd mdi nay bao gém it nhat mot trong sb
cac doan mdi NAT2*4, doan mdi NAT2*5B, doan mdi NAT2*6A, doan mdi NAT2*7B,
doan mdi NAT2*12A va doan mdi NAT2*13A.
2. B4 mdi theo diém 1, trong d6 cac doan mdi NAT2*4 dugc chon tir it nhit mot trong sb 5'-
GGT TTT CAG ACC AC A ATG TTA GGA GGG TAT TTT GAC-3' va 5'-CAC GAG
ATT TCT CCC CAA GGA AAT CTT AAA TAT ATG TT-3".
3. B6 mdi theo diém 1, trong dé cac doan mdi NAT2*5B duge chon tir it nhat mot trong s6
5'-CAT GGT TCA CCT TCT CCT GCA GGT GAC AAC-3' va 5'- TTT ATT TTG TTC
CTT ATT CTA AAT AGT AAG GGC TC-3'.
4. B6 mdi theo diém 1, trong d6 cac doan mdi NAT2*6A dugc chon tir it nhit mot trong sb
5'-ACC TTC TCC TGC AGG TGA CAA T-3'va 5'-TTC ATA GAC TCA AAA TCT TCA
ATTGGTT-3".
5. B6 mdi theo diém 1, trong d6 cac doan mdi NAT2*7B duoc chon tir it nhat mot trong )
5'-GAC AGA AGA GAG AGG AAT CTG GTC CC-3' va 5-TTT ATT TTG TTC CTT
ATT CTA AAT AGT AAG GGC TT-3".
6. Bo mdi theo diém 1, trong d6 cac doan moi NAT2*12A duoc chon tir it nhat mot trong )
5'-GAC AGA AGA GAG AGG AAT CTG GTC CC-3' va 5'-CAC GAG ATT TCT CCC
CAA GGA AAT CTT AAA TAT ATG TC-3'.
7. BO mdi theo diém 1, trong d6 doan moi NAT2*13A dugce chon tir it nhAt mat trong sb 5'-
AGA CCA CAA TGT TAG GAG GGT ATT TTG AT-3', 5'- TTC ATA GAC TCA AAA
TCT TCA ATT GGT C-3' va 5-GTT TAT TTT GTT CCT TAT TCT AAA TAG TAA
GGG CTC-3..
8. Phuong phép phét hién kiéu gen ludng bdi NAT2, trong d6 phwong phép niy bao gébm
cac budc:

chiét xudt ADN tir mAu sinh hoc ciia ddi trong dé thu dwoc miu ADN;

thwe hién thi nghiém khuéch dai dua trén axit nucleic béng cach tiép xtc bd modi
duoc chon tir it nhat mot trong sé cac doan mdi NAT2*4, doan mdi NAT2*5B, doan mdi
NAT2*6A, doan mdi NAT2*7B, doan mdi NAT2*12A, va céc doan mdi NAT2*13A véi
mau ADN; va phén tich kiéu gen ludng bdi NAT2 trong mau ADN nay.
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9. Phuong phép theo diém 8, trong d6 phuong phap nay con bao gbém thém viéc dwa miu
d6i chimg PCR vao thi nghiém khuéch dai dua trén axit nucleic.
10. Phuong phap theo diém 9, trong d6 miu ddi chimg PCR dugc dua vao thi nghiém
khuéch dai dua trén axit nucleic 1a gen TIMP1.
11. Phuong phép theo diém 8, trong d6 thi nghiém khuéch dai dya trén axit nucleic dwoc
chon tir PCR da mdi, PCR thoi gian thuc, khuéch dai déng nhiét, khuéch dai ADN phu
thudc vao helicaza, khuéch dai trung gian qua vong lip va phan tng chudi ligaza.
12. Phuong phap theo diém 8, trong d6 kiéu gen ludng bdi NAT2 cb thé phat hién duoc
bang dién di trén gel.
13. Phuong phép theo diém 8, trong do mAu sinh hoc duge chon tir méau, té bao & miéng,
nude bot va mau mo.
14. B kit ding d& phat hién kiéu gen ludng bdi NAT2, trong d6 bo kit ndy bao gom:

bd mdi dugc chon tr it nhit mot trong $6 cac doan mdi NAT2*4, doan mdi
NAT2*5B, doan mdi NAT2*6A, doan mdi NAT2*7B, doan mdi NAT2*12A, va
NAT2*13A;

doan moi d6i chimg PCR; va

hdn hop PCR.
15. Bo kit theo diém 14, trong d6 cac doan mdi NAT2*4 duge chon tir it nhat mot trong )
5'-GGT TTT CAG ACC ACA ATG TTA GGA GGG TAT TTT GAC-3' va 5'-CAC GAG
ATT TCT CCC CAA GGA AAT CTT AAA TAT ATG TT-3".
16. Bo kit theo diém 14, trong d6 cac doan moi NAT2*5B duge chon tir it nhit mot trong sb
5'-CAT GGT TCA CCT TCT CCT GCA GGT GAC AAC-3' va 5'-TTT ATT TTG TTC
CTT ATT CTA AAT AGT AAG GGC TC-3".
17. B6 kit theo diém 14, trong do6 cac doan mdi NAT2*6A dugc chon tir it nhat mot trong )
5'-ACC TTC TCC TGC AGG TGA CAA T-3'va 5'-TTC ATA GAC TCA AAA TCT TCA
ATT GGT T -3"
18. Bo kit theo diém 14, trong d6 cac doan mdi NAT2*7B duge chon tir it nhat mot trong sb
5'-GAC AGA AGA GAG AGG AAT CTG GTC CC-3' va 5'-TTT ATT TTG TTC CTT
ATT CTA AAT AGT AAG GGC TT-3".
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19. B6 kit theo diém 14, trong do cac doan mdi NAT2*12A duge chon tir it nhat mot trong
56 5'-GAC AGA AGA GAG AGG AAT CTG GTC CC-3' va 5'-CAC GAG ATT TCT CCC
CAA GGA AAT CTT AAA TAT ATG TC-3'.

20. Bb kit theo diém 14, trong d6 cac doan moi NAT2*13A duoc chon tir it nhat mot trong
s6 5'-AGA CCA CAA TGT TAG GAG GGT ATT TTG AT-3', 5-TTC ATA GAC TCA
AAA TCT TCA ATT GGT C-3' va 5'-GTT TAT TTT GTIT CCT TAT TCT AAA TAG
TAA GGG CTC-3'.

21. B kit theo diém 14, trong d6 cac doan mdi d6i chimg PCR 1a gen TIMP1.

-15-



2769

FIG. 1
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FIG. 2
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