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(54) KIT BE PHAT HIEN DONG THOI GEN KHANG NGUYEN BACH CAU NGUOI
GAY DI UNG THUOC PIEU TRI BENH PONG KINH HLA-A*31:01 VA HLA-
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(57) Sang ché dé cap dén kit dé phat hién ddng thoi gen khang nguyén bach cau nguoi
gay di tmg thudc diéu tri bénh dong kinh HLA-A*31:01 va HLA-B*15:02 va quy trinh
san xut kit nay. Kit theo sang ché cho phép phat hién alen HLA-A*31:01 va HLA-
B*15:02 cta gen HLA trong mau bang k¥ thuat real time-PCR. Bang cach toi uu cac
doan mdi, doan do, c4c trinh tu d6i chimg thudc gen HLA, kit theo sang ché cho phép
phat hién dac hiéu alen HLA-A*31:01 va HLA-B*15:02 gdy di tmg thudc chi bang mot
phéan tng duy nhét véi két qua 15 nét, han ché duogc tinh trang Am tinh, dwong tinh gia,
hd tro hiéu qua cong tac chan doan, tién lwong nguy co di tmg khang thudc cho cac bénh

nhén sir dung thudc diéu tri bénh dong kinh.
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Linh vue k¥ thuit duge dé cap

Sang ché thuoc linh vuc cong nghé y sinh, cu thé 1a dé cap dén kit dé phat hién
dong thoi gen khang nguyén bach cau ngudi gy di tmg thude diéu tri bénh dong kinh
HLA-A*31:01 v HLA-B*15:02 bang ky thut real time-PCR va quy trinh san xudt kit
nay. Sang ché ciing dé cap dén quy trinh san xudt kit theo sang ché dé phat hién sy c6
mat cua alen HLA-A*31:01 va HLA-B*15:02 trong mau ADN ngudi hd trg hiéu qua
cong tac chan doan, tién luong nguy co di tmg thudc diéu tri bénh dong kinh, nhu 1a
carbamazepin.

Tinh trang k§ thuit ciia sang ché

Carbamazepin (CBZ) véi tén thuwong mai Tegretol® 13 thude dau tay trong diéu tri
bénh dong kinh va cac nghién ciru trén thé gidi d4 chi ra méi lién quan chat ché giita
nhiing ngudi mang alen HLA-B*15:02 ¢ nguoi chau A va alen HLA-A*31:01 ¢ nguoi
chau Au va Nhat Ban véi hién twong di timg thudc nay, bao gom cac truong hop gy tir
vong do hoi chitng Steven-Johnson (SJS), hoi ching Lyell (Toxic Epiderma Necrolysis,
TEN). Bé giam nguy co tir vong va bénh tit do di tmg thudc CBZ, nam 2007 Cyc Quan
Iy Thuc pham va Duoc pham Hoa Ky (FDA) d3 khuyén cao kiém tra sy ¢c6 mit cia
HLA- B*15:02 trude khi ké don CBZ diéu tri dong kinh cho nhitng bénh nhan gbc A va
ghi nhan mdi lién quan chat ché caa alen HLA-A*31:01 vdi cac phan tng di img n\efmg
trén da & bénh nhan géc Au va Nhat Ban. To chirc thyc hanh 1am sang Duoc di truyén
(Clinical Pharmacogenetics Implementation Consortium — CPIC) khuyén cao bénh nhan
mang alen HLA-A*31:01 hodc/ va HLA-B*15:02 khong nén si dung liéu phap lién

quan dén carbamazepin.

Hién nay, di c6 nhiéu nghién ctru phét trién phwong phap phat hién alen HLA-
A*31:01/ HLA-B*15:02, hau hét déu theo nguyén ly nhan ban gen véi cap moi dac hicu
cho céc alen (PCR- sequence specific primer/ PCR- SSP) d¢ phat hién ting alen duoc
cong bd nhur k§ thut nhan ban gen & diéu kién dang nhiét LAMP PCR (Cheng va cong
sir, 2009), nhan ban gen 16ng nested PCR (Virakul va cong sy 2012). Cac phuong phap
trén doi hoi ki thuat vién trai qua hai cong doan 1a nhan ban gen bang phan tmg PCR
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sau d6 thuc hién dién di dé kiém tra su c6 mit ciia san phfim khuéch dai gen HLA. Piéu
nay vira phirc tap vira ton thoi gian va d6 chinh x4c chwa cao. Trong nghién ctru ciia
Cheng va cong su (Cheng SH, Kwan P, Nguyen HK, et al. (2009) New Testing
Approach in HLA Genotyping Helps Overcome Barriers in Effective Clinical Practice.
Clinical Chemistry 55, 1568-1572) cho thay c6 hién tugng dwong tinh gia khi mét ca
thé mang gen di hop ciia alen HLA-B*15:25/ 15:15. Nghién ciru ciia Virakul va cong
su (Virakul S, Kupatawintu P, Nakkuntod J, et al. (2012) A nested sequence-specific
primer-polymerase chain reaction for the detection of HLA-B*15:02. Tissue Antigens
79, 295-301) cho théy khong thé phan bi¢t dugc alen HLA-B*15:02 v6i cac alen thue
nhém alen HLA-B*15. Do d6, mdt nhuge diém vé mat k¥ thuat d6 1a voi cac phuong
phap hién co, khong thé phan biét duoc cac alen c6 mit trong mot c4 thé di hop tir. Gén
uyen va cong su (2017) da phat trién k¥ thudt real time PCR st dung dau do

Taqman (Taqman probe) dé nhan ban chon loc HLA-B*15:02 va HLA-A*31:01 vé&i uyu
diém thoi gian ngan va do chinh xac tuong d6i cao (Nguyen DV, Vidal C, Chu HC, et
al. (2017) A novel multiplex polymerase chain reaction assay for detection of both HLA-
A*31:01/HLA-B*15:02 alleles, which confer susceptibility to carbamazepine-induced
severe cutaneous adverse reactions. HLA 90, 335-34). Tuy nhién, cac doan mdi va cac
doan do duoc thiét ké chua toi vy, do d6 khong thé phan biét dugc cac alen HLA-A*30
v6i alen HLA-A*31:01 trong mdt mau. Nghién ciru nay dugc thuc hién tai truong Dai
hoc Sydney (Uc) va chua thdy dugc ing dung trong phat trién kit ding dé phat hién
déng thot alen HLA-A*31:01 va HLA-B*15:02 ta1 Viét Nam.

Trén thi truong hién dang luu hanh kit sang loc alen HLA-A*31:01 va HLA-
B*15:02 sur dung k¥ thuat real time-PCR SYBR Green 1a HLA-A*31:01 Detection va
HLA-B*1502 Detection ctia hang Pharmigene (Pai Loan) c6 ching nhan /n vitro
diagnostic- IVD (Dai Loan, Trung Qudc) va Analyte Specific Reagent-ARS (Hoa Ky).
Kit st dung k¥ thuét real time-PCR st dung chat huynh quang SYBR Green véi gia
thanh xét nghiém cao (hién dang dugc thuong mai hoa to1 1,5 triéu/1 loai alen, 3 triéu
cho HLA-A*31:01/ HLA-B*15:02 theo gia thanh nam 2021), va doi hoéi bude phan tich
vé gia tri chu ky ngudng kha phic tap giita 2 6ng phan ang/xét nghiém. SYBR® Green
13 thudc nhudm dic hiéu ADN soi d6i, nhuge diém chinh cua phuong phap phat hién
nay la do1 hoi ky thuat vién phai phan tich thém nhiét do nong chay (Melting curve

analysis) dé xac dinh chinh xac tin hiéu duong tinh cua mau xét nghiém va cac tin hiéu
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chit nén SYBR, véi nhiing nhuogc diém néu trén dan dén k¥ thuat vién phai thao tac
phuc tap véi 1 mau xét nghiém khé thuc hién thuong quy véi s6 mau xét nghiém Ién.
Kit HLA-A3101 RealFast™ Assay va HLA-B1502 RealFast™ Assay cta hang
ViennaLab (Uc) dwa trén nén real time-PCR véi dau do Tagman thong thudng c6 chimg
chi CE-IVD, tuy nhién khong thé phat hién déng thoi ca 2 alen HLA-A*31:01 va HLA-
B*15:02 trong cung 1 ong phan dng.

Kit thwong mai LIFECODES HLA-A/B SSO Typing sit dung cong nghé khac 1a
PCR-SSO, khéng phai real time-PCR. Kit ciia hing IMMUCOR® (Hoa Ky) cho phép
phat hién cac locus HLA-A va HLA-B c6 chung chi CE/IVD cho chan doan xét nghiém
1am sang phan tich bang hé thong Luminex (Luminex xMAP technology). Tuy nhién kit
nay c6 gid thanh cao, can thiét bi va phan mém van hanh phirc tap, kho 4p dung rong rii
trong nhidu co s¢ y t& va can chi phi 16n @ trang bi hé thong Luminex. Mot s6 b0 kit
dinh typ HLA sir dung cong nghé giai trinh ty thé hé méi kit Nextera XT ctia Illumina
v6i chi phi van hanh hé théng va hoa chat dat tién, kho ap dung thuwong quy tai cac phong

xét nghiém co ban.

Do d6, van ¢6 nhu ciu tao ra kit cho phép phat hién gen khang nguyén bach cau
nguoi gy di tmg thude diéu tri bénh dong kinh ddc trung boi su ¢6 mit cua hai alen
HLA-A*31:01 va HLA-B*15:02. Kit nay can dic higu cho phép phat hién dong thoi ca
hai alen trong mot phan tng real time-PCR gitp rit ngén thoi gian, giam gia thanh, don
gian trong st dung va c6 do dac hiéu, do nhay cao cho phép hd trg sang loc gitp bac sy
1am sang c¢6 duoc co sé trong viée chi dinh s dung thude carbamazepin (CBZ) trong
diéu tri cho bénh nhan méc bénh dong kinh.

Bén chét ky thudt ciia sing ché

Sang ché nham gidi quyét cac van dé di néu & trén, theo d6 sang ché dé xuat kit
dé phat hién dong thoi gen khang nguyén bach cau nguoi gdy di tmg thudc diéu tri bénh
dong kinh HLA-A*31:01 va HLA-B*15:02 va quy trinh san xuét kit nay. Bang cach
thiét ké cac doan mdi, doan do dac hiéu huynh quang c6 cac axit nucleic dang cau khoa
(locked nucleic acid: LNA) cung véi viéc tdi uu hoa cac diéu kién thuc hién, kit theo
sang ché cho phép thuc hién real time-PCR da mdi cho phép phat hién dong thoi gen
khang nguyén bach cau nguoi gy di tmg thude diéu tri bénh dong kinh HLA-A*31:01
va HLA-B*15:02 chi bang mot phan tng PCR duy nhét.
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Theo khia canh thi nhét, sang ché dé cap dén kit dé phat hién dong thoi gen khang
nguyén bach cau nguoi gy di img thudc diéu tri bénh dong kinh HLA-A*31:01 va
HLA-B*15:02 bao gdm cac dung dich phan tng PCR, d6i chimg duong va d6i chimg

am, trong do:

+ dung dich phan tmg PCR bao gdm dung dich dém 2X ¢6 cac dNTP, dUTP, UNG, Taq
ADN polymeraza chua:

- cap mdi HLA-A*31:01 bao gdm mdi xudi ¢6 ndng do tir 2 dén 20 pmol/pl duoce
chon tir nhém bao gdm céc trinh tw néu trong SEQ ID NO.1-10; va mdi nguoe c6 nong
do tr 2 dén 20 pmol/ul dugc chon tir nhém bao gém cac trinh tu néu trong SEQ ID
NO.11-20;

- dau do HLA-A*31:01 chita cac axit nucleic dang cau khéa (locked nucleic acid:
LNA) c6 ndéng do tir 0,2 dén 5 pmol/ul dwoc chon tir nhém bao gbm céc trinh ty néu
trong SEQ ID NO.21-30, dau do nay duoc gin huynh quang fluorescein amidit (FAM)
hodc chét phat huynh quang dwoc chon fir nhém 6 - carboxy - 2',4,4.5.7,7" —
hexachlorofluorescein (HEX), 5'-tetraclorofluorescein (TET), 6 - carboxy - 2'.4,4',5,7,7'
- hexachlorofluorescein (JOE), 2'-cloro-7'phenyl-1,4-dicloro-6-carboxy-fluorescein
(VIC) va Yakima yellow phosphoramidit (yellow555) & dau 5' va chat hap thu huynh
quang IBFQ hoac BHQ ¢ dau 3';

- cap mdi HLA-B*15:02 bao gom mdi xudi co nong do tir 2 dén 20 pmol/pl dwgc
chon tir nhém bao gém cac trinh tu néu trong SEQ ID NO.31-40; va mdi nguoc co nf“)ng :
do tir 2 dén 20 pmol/pl dugc chon tir nhém bao gdm céc trinh tw néu trong SEQ ID
NO.41-50;

- dau do HLA-B*15:02 chira cac axit nucleic dang cau khoa (locked nucleic acid:
LNA) c6 n6ng d6 tr 0.2 dén 5 pmol/ul dugc chon tr nhém bao gém cac trinh tu néu
trong SEQ ID NO.51-60, diu do nay dugc gan huynh quang fluorescein amidit (FAM)
hodic chat phat huynh quang dwoc chon to nhéom 6 - carboxy - 2'.4,4'.5.7,7" —
hexachlorofluorescein (HEX), 5'-tetraclorofluorescein (TET), 6 - carboxy - 2'.4,4',5",7.7'
— hexachlorofluorescein (JOE), 2'-cloro-7'phenyl-1,4-dicloro-6-carboxy-fluorescein
(VIC) va Yakima yellow phosphoramidit (yellow555) & dau 5' va chat hap thy huynh
quang IBFQ hoic BHQ & dau 3';
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- cip mdi beta-actin c6 ndng do tir 2 dén 10 pmol/pl bao gém trinh tu néu trong

SEQ ID NO. 61 va SEQ ID NO.62; va

- du do beta-actin c6 nong dd tir 0,2 dén 5 pmol/pl ¢6 trinh tu néu trong SEQ ID
NO.63, dau do nay duge gan huynh quang sulforhodamine 101 axit clorit (Texas Red)
hoic 6-carboxy-X-rhodamin (ROX) ¢ dau 5' va chat hap thu huynh quang IBFQ hoic
BHQ ¢ dau 3';
+ d6i chig dwong bao gdm dung dich chira cac plasmit co ty 1é bang nhau va mdi loai
c6 nong do tir 10° dén 10° plasmit/pl, trong do:

- plasmit PC3101 tai to hop chira trinh ty nucleotit néu trong SEQ ID NO.64;

- plasmit PC1502 tai to hop chwa trinh fir nucleotit néu trong SEQ ID NO.65;

- plasmit IC-actin tai t6 hop chita trinh tur nucleotit néu trong SEQ ID NO.66; va
+ d6i chirng 4m bao gdm dung dich chira cac plasmit c6 ty 1¢ bang nhau va mbi loai co
noéng dd tir 10> dén 10° plasmit/pl, trong do:

- plasmit NC1 3101 tai to hop chira trinh tu nucleotit néu trong SEQ ID NO.67;

- plasmit NC2 3101 tai tb hop chira trinh tur nucleotit néu trong SEQ ID NO.68;

- plasmit NC3 3101 tai to hop chira trinh tyr nucleotit néu trong SEQ ID NO.69;

- plasmit NC1 1502 tai t6 hop chira trinh tu nucleotit néu trong SEQ ID NO.70;

- plasmit NC2 1502 tai to hop chira trinh tu nucleotit néu trong SEQ ID NO.71;
va

- plasmit IC-actin tai to hop chira trinh ty nucleotit néu trong SEQ ID NO.66.

Theo mot phwong 4n wu tién, trong @6 thanh phan dung dich phan ting PCR, d6i
chiing am, dbi chung duong dugc dung trong cac lo chira doc 1ap va duoc dong go1 kem

theo huéng dan sir dung dé phat hién dong thoi gen khang nguyén HLA-A*31:01 va
HLA-B*15:02.

Theo mét phwong 4n uvu tién, trong d6 diu do dau do HLA-A*31:01 dwogc gin chat
phat huynh quang khac nhém vé6i dau do HLA-B*15:02. Theo mot phuong an cu thé,
dau do HLA-A*31:01 dugc gin huynh quang fluorescein amidit (FAM) & dau 5' va dau
do HLA-B*15:02 dugc gan chat phat huynh quang dwoc chon tir nhém 6 - carboxy -
2'4.4'5' 77 — hexachlorofluorescein (HEX), 5'-tetraclorofluorescein (TET), 6 -

5
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carboxy - 2',4,4'5',7,7' — hexachlorofluorescein (JOE), 2'-cloro-7'phenyl-1,4-dicloro-6-
carboxy-fluorescein (VIC) va Yakima yellow phosphoramidit (yellow555) & dau 5' hodc

nguoc lai.

Theo khia canh thit hai, sang ché dé cap dén quy trinh san xuat kit theo sang ché,
trong d6 quy trinh nay bao gdm céc budc:

a) tao cac plasmit tai 0 hop béng cach chén 1an luot trinh ty nucleotit néu trong
SEQ ID NO.64-71 vao plasmit, sau khi bién nap vao té bao E.coli, nudi cay va chiét
tach tai to hop chira trinh tu nucleotit néu trong SEQ ID NO.64-71 ky hiéu PC3101,
PC1502, IC-actin, NC1 3101, NC2 3101, NC3 3101, NC1 1502, NC2 1502, tuong
ing;

b) téng hop va chuan d6 mdi doan moi bang cach tong hop nhan tao va chuan d6

mdi doan mdi dén ndng d6 100 pmol/ul, trong do:

- cap modi HLA-A*31:01 bao gém moi xudi c6 trinh tyr bat ky néu trong SEQ ID
NO.1-10; va mdi nguge o trinh tu bat ky néu trong SEQ ID NO.11-20;

- cap mdi HLA-B*15:02 bao gém mdi xudi co trinh ty bat ky néu trong SEQ ID
NO.31-40; va mdi nguoe c6 trinh tu bat ky néu trong SEQ ID NO.41-50;

- cap mdi beta-actin bao gém trinh tw néu trong SEQ ID NO. 61 va SEQ ID NO.62;

¢) tong hop va chudn do cac doan do bang cach tong hop nhan tao, gin dau huynh

quang va chuan d6 mdi doan do dén nong do 10 pmol/pl, trong do:

- dau do HLA-A*31:01 chira cac axit nucleic dang cau khéa (locked nucleic acid:
LNA) ¢6 trinh ty bat ky néu trong SEQ ID NO.21-30 duoc gin huynh quang fluorescein
amidit (FAM) hodc chat phat huynh quang duoc chon tir nhém 6 - carboxy - 2',4,4',5',7,7'
— hexachlorofluorescein (HEX), 5'-tetraclorofluorescein (TET), 6 - carboxy -
2'4,4'5'.7,7 - hexachlorofluorescein (JOE), 2'-cloro-7'phenyl-1,4-dicloro-6-carboxy-
fluorescein (VIC) va Yakima yellow phosphoramidit (yellow555) & dau 5' va chat hap
thu huynh quang IBFQ hoic BHQ ¢ dau 3';

- dau do HLA-B*15:02 chira cac axit nucleic dang cau khoa (locked nucleic acid:
LNA) ¢6 trinh t bat ky néu trong SEQ ID NO.51-60 dwoc gin huynh quang fluorescein
amidit (FAM) hoac chét phat huynh quang dugc chon tir nhom 6 - carboxy -2',4,4',5',7,7'
— hexachlorofluorescein (HEX), 5'-tetraclorofluorescein (TET), 6 - carboxy -
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2'4.4' 577 — hexachlorofluorescein (JOE), 2'-cloro-7'phenyl-1,4-dicloro-6-carboxy-
fluorescein (VIC) va Yakima yellow phosphoramidit (yellow555) & dau 5' va chat hap
thy huynh quang IBFQ hoic BHQ & dau 3';

- dau do beta-actin c6 trinh tw néu trong SEQ ID NO.63 dugce gin huynh quang
sulforhodamine 101 axit clorit (Texas Red) hodc 6-carboxy-X-rhodamin (ROX) & dau
5' va chat hap thy huynh quang IBFQ hoic BHQ & dau 3;

d) thu kit bang cach phéi tron cac thanh phan thu duoc véi nude khir proteaza
hoac dung dich dém, cac ANTP, dUTP, UNG, Taq ADN polymeraza dé thu dung dich
phan tng PCR, d6i chimg dwong va d6i chimg am, trong do:

+ dung dich phéan ttng PCR bao gom dung dich dém 2X c6 cac ANTP, dUTP, UNG, Taq

ADN polymera
- cap mdi HLA-A*31:01 véi mdi doan mdi ¢6 ndng do tir 2 dén 20 pmol/pl;
- dau do HLA-A*31:01 ¢6 ndng do tir 0,2 dén 5 pmol/pl;
- ¢ip moi HLA-B*15:02 véi mdi doan mdi c¢6 ndng do tir 2 dén 20 pmol/pl;
- dau do HLA-B*15:02 ¢6 nong do tir 0,2 dén 5 pmol/pl;
- cip mdi beta-actin v6i mdi doan mdi co ndng do tir 2 dén 10 pmol/ul; va
- dau do beta-actin co ndng do tix 0,2 dén 5 pmol/ul;

+ d6i chung dwong bao gdm nudc khi proteaza dugc bd sung lan lugt cac plasmit
tai t6 hop c6 ty 16 bang nhau dén khi mdi loai dat ndng d6 tir 10° dén 10° plasmit/pl,
trong do:

- plasmit PC3101 tai to hop chira trinh tw nucleotit néu trong SEQ ID NO.64;
- plasmit PC1502 tai t6 hop chira trinh ty nucleotit néu trong SEQ ID NO.65;
- plasmit IC-actin tai to hop chita trinh tw nucleotit néu trong SEQ ID NO.66; va

+ d6i chung am bao gdm nudc khtr proteaza dwoc bo sung lan lugt cac plasmit tai

t6 hop co ty 16 bang nhau va mdi loai ¢6 ndng do tir 10° dén 10° plasmit/pl, trong do:
- plasmit NC1 3101 t4i td hop chira trinh tw nucleotit néu trong SEQ ID NO.67;
- plasmit NC2 3101 ti to hop chira trinh tw nucleotit néu trong SEQ ID NO.68;

- plasmit NC3 3101 tai to hop chia trinh tw nucleotit néu trong SEQ ID NO.69;
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- plasmit NC1_1502 tai to hop chira trinh tir nucleotit néu trong SEQ ID NO.70;

- plasmit NC2 1502 tai to hop chira trinh ty nucleotit néu trong SEQ ID NO.71;

va
- plasmit IC-actin tai t6 hop chira trinh tiy nucleotit néu trong SEQ ID NO.66.

sau khi tron déu, thu duoc cac dung dich phéan g PCR, dbi ching duong va doi chung
am, moi dung dich nay duoc chira trong cac lo chira doc l1ap thu duoc kit de phat hién

gen khang nguyén bach cau ngudi gay di tng thudc diéu tri bénh dong kinh.

Theo mot phuong an wu tién, trong d6 plasmit duoc st dung dé tao cac plasmit tai
t6 hop PC3101, PC1502, IC-actin, NC1 3101, NC2 3101, NC1_1502 vaNC2_ 1502 tai
t6 hop dugc chon tir nhém bao gdm plasmit pUC19, pJET1 va pTOP TA V2.

Theo mét phuong an wu tién, trong d6 quy trinh nay con bao gom bude dong g6i
cac 1o chira dung dich phan tmg PCR, d6i chimg 4m, d6i chimg duwong va kém theo
huéng dan s dung dé phat hién dong thoi gen khang nguyén HLA-A*31:01 va HLA-
B*15:02.

Ngoai ra, sang ché con dé cap dén cac cap mdi dé xac dinh alen HLA-A*31:01,
HLA-B*15:02, beta-actin ¢6 trong mau sinh hoc, trong do:

Cap mdi cho alen HLA-A*31:01 g61n mdi xudi dugc chon tir trinh ty néu trong
SEQ ID NO.1-10, mdi nguoc duoc chon tir nhdm bao gém cac trinh tw néu trong SEQ
ID NO.11-20;

Cap mdi cho alen HLA-B*15:02 gém mdi xudi duoc chon tir trinh tw néu trong
SEQ ID NO.31-40, moi nguoc dugc chon tir nhom bao gém cac trinh ty néu trong SEQ
ID NO.41-50;

Cap moi beta-actin c6 trinh ty néu trong SEQ ID NO. 61 va SEQ ID NO.62.

Sang ché con d& cap dén cac diu do dé xac dinh alen HLA-A*31:01, HLA-
B*15:02 va beta-actin c6 trong mau sinh hoc, trong do:

Pau do HLA-A*31:01 chira cic axit nucleic dang cau khoa (locked nucleic acid:
LNA) duoc chon tir nhém bao gém cac trinh tu néu trong SEQ ID NO.21-30, dau do
nay duoc gin huynh quang fluorescein amidit (FAM) & dau 5' va chét hap thy huynh
quang IBFQ hoac BHQ ¢ dau 3':
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Pau do HLA-B*15:02 chta cac axit nucleic dang cau khoa (locked nucleic acid:
LNA) duoc chon tir nhém bao gom cac trinh ty néu trong SEQ ID NO.51-60, dau do
nay duoc gin huynh quang 6 - carboxy - 2',4,4',5',7,7' — hexachlorofluorescein (HEX),
5'-tetraclorofluorescein (TET), 6 - carboxy - 2'.4,4'5'7.7' - hexachlorofluorescein
(JOE), 2'~cloro-7"phenyl- 1,4-dicloro-6-carboxy-fluorescein (VIC), hodc Yakima yellow
phosphoramidit (yellow555) & d4u 5' va chat hap thu huynh quang IBFQ hoic BHQ &
dau 3'; va

Pau do beta-actin c6 trinh ty néu trong SEQ ID NO.63, dau do nay dugc gan huynh
quang sulforhodamine 101 axit clorit (Texas Red) hodc 6-carboxy-X-rhodamin (ROX)
& dau 5' va chat hap thy huynh quang IBFQ hodc BHQ & dau 3'.

Sang ché ciing @2 cap dén cac plasmit tai t0 hop chira trinh ti bat ky néu trong
SEQ ID NO.64-71 dé 1am d6i chimg am va d6i chimg duong trong xac dinh alen HLA-
A*31:01, HLA-B*15:02 va beta-actin ¢6 trong mau sinh hoc. Cac plasmit tai to hop nay
nay dugc chon tir nhém, nhung khong chi gidi han &, cac plasmit pUC19, pJETI1 va
pTOP TA V2 tai to hop chira trinh ty bat ky néu trong SEQ ID NO.67-71.

Mo ta van tat cac hinh vé

Hinh 1 1a két qua real-time PCR thé hién duong cong khuéch dai v6i duong nét
lién 12 tin hiéu FAM (dac trung cho HLA-B*15:02); duong nét chim 13 tin hiéu HEX
(dac trung cho HLA-A*31:01) va duong gach cham 14 tin hiéu Texas Red (dic trung
cho beta-actin ndi chuin) cia mau ddi chimg dwong, ddi chimg 4m cia kit theo sang
ché.

Hinh 2 13 két qua real-time PCR thé hién dudng cong khuéch dai tin hiéu FAM
(dac trung cho HLA-B*15:02), tin hiéu HEX (dac trung cho HLA-A*31:01) va tin hiéu
Texas Red (dic trung cho beta-actin) cia miu ADN tham chiéu mang HLA-
A*31:01/33:01 va HLA-B*15:02/58:01.

Hinh 3 13 két qua real-time PCR thé hién duong cong khuéch dai tin hiéu FAM
(dic trung cho HLA-B*15:02) va tin hiéu Texas Red (d#c trung cho beta-actin) ctia mau
ADN tham chiéu mang HLA-A*02:01/02:06 va HLA-B*15:02/15:25.
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Hinh 4 13 két qua real-time PCR thé hién dudng cong khuéch dai tin hiéu HEX
(dac trung cho HLA-A*31:01) va tin hiéu Texas Red (dic trung cho beta-actin) cia mau
ADN tham chiéu mang HLA-A*02:01/31:01 va HLA-B*46:01/58:01.
MG ta chi tiét sang ché

Sau day, sang ché dugc mo ta chi tiét vdi cac phuong an thyc hién cu thé, tuy
nhién, cac phuong an nay chi nhim muyc dich mé ta chi tiét sang ché chir khong nham

muc dich han ché pham vi yéu cau bao ho ciia sang ché.

Kit theo sang ché dugc phat trién trén k§ thust PCR véi cac thanh phan chung nhu
dung dich dém, cac ANTP, dUTP, UNG, Taq ADN polymeraza 1a cac thanh phan duoc

)

stt dung chung da biét trong linh vuc k¥ thudt nay va co thé tim théy trong cac tai liéu
chuyén nganh hoic dugc cung cap béi cac nha cung cap héa chat trén thi trwomg. Cac
thanh phan nay, trir khi ¢6 quy dinh cu thé khac, 13 nhiing thanh phan d4 biét bat ky dap
ung cac tiéu chuan trong k¥ thuat PCR. Vi dy, (i) dung dich dém, cac dNTP, dUTP,
UNG, Taq ADN polymeraza c6 thé mua duge tir cac nha cong ty nhu Qiagen (Hoa Ky),
Promega (Hoa Ky), Thermo Fisher Scientific (Hoa Ky), Enzynomics (Han Qudc); (ii)
cac chét phat huynh quang dugc gan vao dau 5' cia cac trinh ty axit nucleic lam dau do
bao gé)ln: Fluorescein amidit (FAM), 6 - carboxy - 2',4,4'5'7.7" - hexaclorofluorescein
(HEX), S'-Tetraclorofluorescein (TET), 6-carboxy-4',5'-dicloro-2',7'-
dimethoxyfluorescein  (JOE), 2'-cloro-7'phenyl-1,4-dicloro-6-carboxy-fluorescein
(VIC), Yakima yellow phosphoramidit (Yellow555), 6-carboxy-X-rhodamin (ROX),
sulforhodamin 101 axit clorit (Texas Red), Fluor Red 610 Amidit (Red610), Cyanine-5
(Cy5), va chat hp thu huynh quang duoc gan vao dau 3' ciia cac trinh tu axit nucleic
lam dau do bao gom IBFQ (Iowa black fluorescence quencher) va BHQ1/2 (Black Hole
Quencher 1 hodc 2) ¢6 thé dugc mua tir IDT (Integrated DNA Technology, US). Ngoai
ra, cac doan moi cting nhu cac doan do va cac trinh ty dac hi¢u cho beta-actin, HLA-
A*31:01, HLA-B*15:02, ¢6 thé duoc tong hop héa hoc boi cac cong ty sinh héa theo
dat hang nhu IDT (Hoa Ky), Thermo Fisher Scientific (Hoa Ky) hodc cong ty Phu Sa
Biochem (Viét Nam).

Cac plasmit duoc sit dung 1am plasmit tai tb hop 14 plasmit thich hop bat ky, c6
thé duoc chon tir nhém bao gdm, nhung khong chi gidi han &, cac plasmit pUC19, pJET1
va pTOP TA V2 tai td hop chita trinh ty bét ky néu trong SEQ ID NO.67-71. Vi du cu

10
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thé vé plasmit ban dau c6 thé duge st dung 1a plasmit pUC19, pJET1 va pTOP TA V2
thuong mai sit dung trong nhan dong, bién nap gen d biét v dwoc ban trén thi truong
dudi dang kit thwong mai. Vi du, plasmit pUC19 la vecto duoc tao ra boi Joachim
Messing va cong su la dang ADN sgi kép hinh tron c6 2686 cap bazo. pUCI9 co6 doan
diu N cua gen B-galactosidaza (lacZ) cia £. coli gdm nhiéu vi tri cit enzym gi6i han
HindIII, Sphl, Pstl, Sali, Xbal, BamHI, Smal, Kpnl, SACI va EcoRI va gen khang
ampicillin (mp R) cho phép bién nap vao E.coli va chon loc trén moi trudng thach chira

ampicilin b sung IPTG va X-gal v6i khuan lac mau tring.

Theo sang ché, thudt ngit axit nucleic dang cau khoa (locked nucleic acid: LNA)
con dugce goi la axit nucleic khong thé tiép can, day la mot dang déng deing cua axit
nucleic, trong d6 gbc riboza cua axit nucleic duge bo sung thém mot lién két 2'oxy va
4'cacbon. Axit nucleic dang céu khoéa 1a nucleitit ¢6 lién két 2'-0,4'-C-methylene-beta-
D-ribofuranosyl (Birte Vester and Jesper Wengel, Biochemistry Volume 43, Number 42
October 26, 2004). Cac trinh ty axit nucleic chita axit nucleic dang cau khéa mang day
du tinh bit cip Watson-Crick cua axit nucleic thong thuong, ngoai ra cac trinh tu chira
axit nucleic dang cau khoa nay co6 dac tinh gén két rat ddc hiéu vdi cac chudi ADN hoic
ARN b6 sung va cac dang lai héa LNA/ADN hodc LNA/ARN nay rat bén véi nhiét
(Birte Vester, and Jesper Wengel, Biochemistry Volume 43, Number 42 October 26,
2004). Ngugc lai cac lai hda LNA/ADN hoac LNA/ARN s¢ rat kém bén néu trinh tu
LNA khac biét so v6i cac trinh tw ADN hoic ARN ma né bat cip.

Trir khi ¢6 quy dinh khéc, theo sang ché, dé phan biét axit nucleic thong thuong
voi axit nucleic dang cau khoa, cac ky hiéu'A, 'G, 'C va'T duoc st dung trong trinh tw
chi cac cac axit nucleic dang cau khoa, nghia 1a cac déng phéan ciia A, G, C va T tuong
g c6 lién két 2'-0,4'-C-methylene-beta-D-ribofuranosyl.

Cac dau do huynh quang duoc sir dung theo sang ché duoc thiét ké dua trén trinh
tw ddc hiéu cua alen HLA-A*31:01 va HLA-B*15:02. Vi du, dau 5° ctia mau do ¢6 gén
chat phat huynh quang FAM, HEX, Texas Red, hodc Cy5 véi cac bude song kich
thich/phat xa twong tng 1a 495/520 nm; 540/570 nm; 580/604 nm; 650/670 nm, c6 thé
phan biét doc lap trén 4 kénh mau huynh quang cia may PCR dinh luong; trong khi do
dau 3’ ciia cac mau do co gan IBFQ 14 chat hap thu dugc ca 4 loai huynh quang nay va
khong phat ra tin hi€éu. Ngoai ra, dau do theo sang ché duoc thiét ké véi cac axit nucleic

dang cau khoa (Locked- nucleic acid: LNA), néu trén cho phép ting i lyc lién két ciia

11
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diu do vdi trinh tw ADN dich, vira giap giam d6 dai dau do khién khoang cach giiia cac
du phat huynh quang va dau dap tat huynh quang thu hep gitip gidm nhiéu va ting do

nhay cho phan tmg real- time PCR da moi cua kit theo sang ché.

Theo khia canh thi nhét, sang ché @& cap dén kit dé phat hién dong thoi gen khang
nguyén bach cdu ngudi giy di ung thudc diéu tri bénh dong kinh HLA-A*31:01 va
HLA-B*15:02 bao gom céac dung dich phan tmg PCR, dbi chimg duwong va d6i chimng

~n

am.

Dung dich phan mg PCR bao gém dung dich dém 2X c6 cac ANTP, dUTP, UNG,
Taq ADN polymeraza, trong dung dich nay con chira cdp mbdi HLA-A*31:01, dau do
HLA-A*31:01, cip mdi HLA-B*15:02, dau do HLA-B*15:02, cip mdi beta-actin va

d4u do beta-actin.

Cap mdi HLA-A*31:01 duoc thiét ké dua trén trinh ty HLA-A*31:01 duge chinh
stra t6i wru dua trén alen HLA-A*31:01 cua nguoi co trinh ty néu trong SEQ ID NO.64.
Cap mdi HLA-A*31:01 bao gém moi xudi duwoc chon tir nhém bao gém cac trinh tu
trinh ty néu trong SEQ ID NO.1-10 va mdi ngugc dugce chon tir nhém bao g6m cac trinh
tu néu trong SEQ ID NO.11-20 trong bang sau:

Mdi xudi HLA-A*31:01 S6 trinh tur
CTCCATGAGGTATTTCAC SEQIDNO.1
ACTCCATGAGGTATTTCAC SEQIDNO.2
CCACTCCATGAGGTATTTCAC SEQ ID NO.3
CCACTCCATGAGGTATATCAC SEQ ID NO.4
CCACTCCATGAGGTATCTCAC SEQ IDNO.5
CCACTCCATGAGGTATGTCAC SEQID NO.6
CACTCCATGAGGTATTTCACC SEQ ID NO.7
CTCCATGAGGTATTTCACC SEQIDNO.8
ACTCCATGAGGTATTTCACC SEQIDNO.9
CCACTCCATGAGGTATTTCACC SEQ ID NO.10
Moi nguwgec HLA-A*31:01 S6 trinh tu
ACTCGGTCAATCTGTGAG SEQ ID NO.11
CACTCGGTCAATCTGTGAG SEQ ID NO.12
CCACTCGGTCAATCTGTGAG SEQ ID NO.13
CCACTCGGTCAATCTGTGAGT SEQ ID NO.14
CCACTCGGTCAATCTGTGAGTG SEQIDNO.15
CAGGTCCACTCGGTCA SEQ ID NO.16

12
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CCAGGTCCACTCGGTCA SEQ ID NO.17
CCAGGTCCACTCGGTCAA SEQ ID NO.18
CCCAGGTCCACTCGGTCA SEQ ID NO.19
CCCAGGTCCACTCGGTCAA SEQ ID NO.20

Cap moi HLA-A*31:01 cho phép khuéch dai doan trinh tu dic hiéu cua gen HLA-
A*31:01 ciia ngudi co kich thude nam trong khoang tir 219-231 bp. Nong do doan moi
xudi va mdi nguoc doc 14p trong mdi phan tmg PCR nam trong khoang tir 2 dén 20

pmol/pl.

Pau do HLA-A*31:01 duoc thiét ké dua trén trinh tw nucleic bat cap v&i trinh ty
gen HLA-A*31:01 ciia ngudi va dugc thiét ké véi cac axit nucleic dang cau khoa (locked
nucleic acid: LNA) vdi gbe riboza ciia axit nucleic duge bo sung thém mot lién két 2'oxy
va 4'cacbon cho phép gan két rat dic hiéu vdi cac chudi ADN b6 sung va dang lai héa
LNA/ADN nay bén v&i nhiét nén cho phép tao ra cac lién két bén tai cac vi tri c6 trinh
tu bo sung hoan toan véi trinh tu dau do HLA-A*31:01, nhung kém bén véi trinh tu
xudt hién céc vi tri khéng bd sung hoan toan véi dau do HLA-A*31:01. Hay néi cach
khac, cac dau do nay cho phép gan két va tao ra tin hiéu huynh quang véi trinh t cia
gen HLA-A*31:01, nhung khong tao ra tin hiéu huynh quang d6i v6i nhiing trinh tu ciia
cac gen khong phai 1a HLA-A*31:01. Nong @0 dau do HLA-A*31:01 trong mdi phan
tng PCR ¢6 ndng do tir 0,2 dén 5 pmol/pl. Pau do HLA-A*31:01 duoce chon tir nhém
bao gbém céc trinh tu néu trong SEQ ID NO.21-30 trong bang sau:

Piu do HLA-A*31:01 S6 trinh tu Vi tri LNA trong dau do
ACTC'AGG'CC'TCTCC SEQ ID NO.21 5,8valo
TACTC'AGG'CC'TCTCC SEQ ID NO.22 6,9vall
TACTC'AGG'CC'TCTCCT SEQ ID NO.23 6,9 vall
TACTC'AGGCC'TCTCCT SEQ ID NO.24 5vall
TACTC'AGG'CC'TC'TCCT SEQ ID NO.25 6,9, 11 va13
TAC'TC'AGG'CC'TCTCCT SEQ ID NO.26 4,6,9vall
TACTC'AGG'C'C'TCTCCT SEQ ID NO.27 6,9, 10 va 1l
TACTC'AG'G'CC'TCTCCT SEQ ID NO.28 6,8, 9vall
TACTC'AGG'CC'T'CTCCT SEQ ID NO.29 6,9, 10 va 12
TACTCAGG'CC'TCTCCT SEQ ID NO.30 9vall

Céc dau do HLA-A*31:01 néu trén chira c4c axit nucleic dang cau khoa (locked

nucleic acid: LNA) va dugc gin huynh quang fluorescein amidit (FAM) hoic chat phat



54023 14/56

huynh quang dugc chon tir nhom 6 — carboxy — 2',4,4',5',7,7" — hexachlorofluorescein
(HEX), 5'-tetraclorofluorescein (TET), 6 - carboxy - 244577 -
hexachlorofluorescein  (JOE),  2'-cloro-7'phenyl-1,4-dicloro-6-carboxy-fluorescein
(VIC) va Yakima yellow phosphoramidit (yellow555) & dau 5' va chat hap thu huynh
quang IBFQ hoic BHQ & dau 3'. Huynh quang fluorescein amidit (FAM) cho budc
séng phat xa 520 nm khi bi kich thich ¢ budc séng 495nm va c6 thé quan sat duge trén
kénh mau chuén tuong tmg cta thiét bi real time-PCR. Cac chat phat huynh quang duge
chon tir nhém 6 — carboxy — 2'4,4'5.7,7 — hexachlorofluorescein (HEX), 5'-
tetraclorofluorescein (TET), 6 — carboxy — 2',4,4',5',7,7' — hexachlorofluorescein (JOE),
2'-cloro-7'phenyl-1,4-dicloro-6-carboxy-fluorescein  (VIC) va Yakima yellow
phosphoramidit (yellow555) cho budc song phat xa & 556 nm khi bi kich thich & buédc
séng 535 nm va c6 thé quan sat duge trén mot kénh mau khac cia thiét bi real time-
PCR. Theo mdt phwong an uu tién, dau do HLA-A*31:01 duoc gan huynh quang
fluorescein amidit (FAM). Theo mdt phuong 4n wu tién khac dau do HLA-A*31:01
duoc gén chat phat huynh quang dugc chon tir nhéom 6 — carboxy — 2',4,4'.5',7.7" -
hexachlorofluorescein (HEX), 5'-tetraclorofluorescein (TET), 6 - carboxy -
2'4.4'5' 7,7 — hexachlorofluorescein (JOE), 2'-cloro-7'phenyl-1,4-dicloro-6-carboxy-
fluorescein (VIC) va Yakima yellow phosphoramidit (yellow555) d thu dugc cc kénh

mau phat xa tuong g trén thiét bi real time-PCR.

Ciap moi HLA-B*15:02 duge thiét ké dua trén trinh tw HLA-B*15:02 dugc chinh
stra t1 wu dua trén alen HLA-B*15:02 cta nguoi co trinh tu néu trong SEQ ID NO.65.
Cap mdi HLA-B*15:02 bao gé)ln mdi xudi duoc chon tir nhém bao gém cac trinh tu
trinh tw néu trong SEQ ID NO.31-40 va mdi ngugc duge chon tir nhom bao gdm cac
trinh tu néu trong SEQ ID NO.41-50 trong bang sau:

Moi xubi HLA-B*15:02 S6 trinh tu

CGCGAGTCCGAGGTTGG SEQ ID NO.31
CGCGAGTCCGAGGGTGG SEQ ID NO.32
CGCGAGTCCGAGGCTGG SEQ ID NO.33
CGCGAGTCCGAGGATGGC SEQ ID NO.34
CGCGAGTCCGAGGTTGGC SEQ ID NO.35
CGCGAGTCCGAGGGTGGC SEQ ID NO.36
CGCGAGTCCGAGGCTGGC SEQ ID NO.37
CGCGAGTCCGAGGATTGC SEQ ID NO.38

14
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CGCGAGTCCGAGGATAGC SEQ ID NO.39
CGCGAGTCCGAGGATCGC SEQ ID NO.40
Mobi ngug'c HLA-B*15:02 S6 trinh tw

AGGTTCCGCAGGCTC SEQ ID NO.41
AGGTTCCGCAGGCTCT SEQ ID NO.42
AGGTTCCGCAGGCTCTC SEQ ID NO.43
AGGTTCCGCAGGCTCTCT SEQ ID NO.44
CAGGTTCCGCAGGCTCTCT SEQ ID NO.45
AGGTTCCGCAGGCTCTCTC SEQ ID NO.46
AGGTTCCGCAGGCTCTCTCG SEQ ID NO.47
GGTTCCGCAGGCTCTCT SEQ ID NO.48
GTTCCGCAGGCTCTCT SEQ ID NO.49
TTCCGCAGGCTCTCT SEQ ID NO.50

Cap mdi HLA-B*15:02 cho phép khuéch dai doan trinh tir dic hiéu cia gen HLA-
B*15:02 ciia ngudi c6 kich thude nam trong khoang tir 122-126 bp. Nong d6 doan moi
xubi va moi nguge nay doc 1ap trong mdi phan tmg PCR nam trong khoang tir 2 dén 20

pmol/pl.

Pau do HLA-B*15:02 duoc thiét ké dua trén trinh tu nucleic bat cap voi trinh tu
gen HLA-B*15:02 ciia ngudi va duoc thiét ké véi cac axit nucleic dang cau khéa (locked
nucleic acid: LNA) v&i goc riboza cta axit nucleic duoc bo sung thém mét lién két 2'oxy
va 4'cacbon cho phép gin két rat dic hiéu voi cac chudi ADN b sung va dang lai hoa
LNA/ADN nay bén véi nhiét nén cho phép tao ra cac lién két bén tai cac vi tri ¢6 trinh
tu b sung hoan toan vdi trinh ty ddu do HLA-B*15:02, nhung kém bén véi trinh tu
xuat hién cac vi tri khong bo sung hoan toan véi dau do HLA-B*15:02. Hay néi cach
khéc, cac dau do nay cho phép gin két va tao ra tin hiéu huynh quang véi trinh tu cua
gen HLA-B*15:02, nhung khong tao ra tin hiéu huynh quang dbi véi nhiing trinh tu cia
cac gen khong phai la HLA-B*15:02. Nong d dau do HLA-B*15:02 trong mdi phén
img PCR c6 nong d6 tir 0,2 dén 5 pmol/pl. Pau do HLA-B*15:02 duoc chon tir nhém
bao gom cac trinh tu néu trong SEQ ID NO.21-30 trong bang sau:

Pau do HLA-B*15:02 S6 trinh tw | Vi tri LNA trong dau do
GG'AA'CACACAGA'TC'TC SEQID NO.51 3,5 13 val5
CGG'AA'CACACAGA'TC'TC SEQ ID NO.52 4,6, 14 va 16
CGG'AA'CACACAGA'TC'TCC SEQ ID NO.53 5,8val0
CCGG'AA'CACACAGA'TC'TC SEQ ID NO.54 5,7, 15va 17

15
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CCGG'AA'CACACAGA'TC'TCC SEQ ID NO.55 5,7, 15va 17
GG'AA'CACACAGA'TC'TC SEQ ID NO.56 3,5,10,13 va 15
CGG'AA'CACACAGATCTC SEQ ID NO.57 5,8,val0
CGG'AA'CACAC'AGA'TC'TCC SEQ ID NO.58 4,6,11, 14 va 16
CCGG'AA'CACAC'AGA'TC'TC SEQ ID NO.59 5,7,12,15va 17
CCGG'AA'CACAC'AGA'TC'TCC SEQ ID NO.60 5,7, 11,14 va 16

Céc diu dd HLA-B*15:02 néu trén chita cac axit nucleic dang cau khoéa (locked
nucleic acid: LNA) va duoc gén huynh quang fluorescein amidit (FAM) hodc chat phat
huynh quang duoc chon tir nhom 6 — carboxy — 2',4,4',5',7,7' — hexachlorofluorescein
(HEX), S5'-tetraclorofluorescein (TET), 6 - cartboxy - 244577 -
hexachlorofluorescein  (JOE),  2'-cloro-7'phenyl-1,4-dicloro-6-carboxy-fluorescein
(VIC) va Yakima yellow phosphoramidit (yellow555) & dau 5' va chat héap thy huynh
quang IBFQ hoic BHQ ¢ dau 3'. Huynh quang fluorescein amidit (FAM) cho buéc
song phat xa 520 nm khi bi kich thich & budc séng 495nm va c6 thé quan sat duoc trén
kénh mau chuan tuong Gng ciia thiét bi real time-PCR. Céc chat phat huynh quang duoc
chon tr nhom 6 — carboxy — 24,4577 — hexachlorofluorescein (HEX), 5'-
tetraclorofluorescein (TET), 6 — carboxy — 2',4,4'.5",7,7' — hexachlorofluorescein (JOE),
2'-cloro-7'phenyl-1,4-dicloro-6-carboxy-fluorescein  (VIC) va Yakima yellow
phosphoramidit (yellow555) cho budc song phat xa & 556 nm khi bi kich thich & budc
song 535 nm va co thé quan sat dugc trén mot kénh mau khac cua thiét bi real time-
PCR. Theo mot phuong 4n wu tién, dau do HLA-B*15:02 dwgc gin huynh quang
fluorescein amidit (FAM). Theo mdt phuong an uu tién khac dau do HLA-B*15:02 duoc
gan chat phat huynh quang dugc chon tir nhém 6 — carboxy — 24,4577 —
hexachlorofluorescein (HEX), 5'-tetraclorofluorescein (TET), 6 — carboxy -
2'4,4'5' 7,7 — hexachlorofluorescein (JOE), 2'-cloro-7'phenyl-1,4-dicloro-6-carboxy-
fluorescein (VIC) va Yakima yellow phosphoramidit (yellow555) dé thu duogc cac kénh
mau phat xa tuong tmg trén thiét bi real time-PCR.

Cip moi beta-actin duogc thiét ké dya trén trinh tw gen beta-actin cho phép nhan
doan dac hiéu kich thudc 60 bp néu trong SEQ ID NO.66. Cap mdi beta-actin bao gém
mdi xudi ¢cé trinh tu néu trong SEQ ID NO.61 va moi ngugc cé trinh tu néu trong SEQ
ID NO.62 sau:
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Cip mdi beta-actin S6 trinh tu
TGAGCGCGGCTACAGCTT SEQID NO.61
TCCTTAATGTCACGCACGATTT SEQ ID NO.62

Ciap mdi beta-actin cho phép khuéch dai doan trinh tu dc hiéu clia gen beta-actin
chuan néi clia nguoi c6 trong plasmit chita gen beta-actin kich thudc 3867 bp trong kit
theo sang ché. Poan khuéch dai c6 trinh ty néu trong SEQ ID NO.66 kich thudc 60 bp
la mot doan ddc hi€u cua gen beta-actin. Néng do cap mdi beta-actin trong moi phéan
tng PCR nam trong khoang tir 2 dén 10 pmol/pl. Ngudi ¢ hiéu biét trung binh trong
linh vuc k¥ thudt nay hoan toan hiéu réng, d6i voi moi cap moi, lugng mdi xubi va moi
nguoc ludn bang nhau, do d6, ndng dd cia mdi doan moi beta-actin trong mdi phan ting
PCR nam trong khoang tir 1 dén 5 pmol/pl.

Y
T AT A

Déau do beta-actin c6 trinh tw néu trong SEQ ID NO.63, ddu do nay dugc gan huynh
quang sulforhodamine 101 axit clorit (Texas Red) hodc 6-carboxy-X-rhodamin (ROX)
& ddu 5' va chat hap thy huynh quang IBFQ hoic BHQ & dau 3'. Pau do nay cho phép
bt cap dic hiéu véi trinh tw néu trong SEQ ID NO.66 va giai phong chat hap thu huynh
quang hip thy anh sang c6 budc séng 580 nm va phat xa & budc séng 604 nm cho phép
phat hién dugc trén kénh mau chuin cua thiét bi real time-PCR. Néng d6 cia mdi doan

mdi beta-actin trong mdi phan tmg PCR nam trong khoang tir 1 d&n 5 pmol/pl.

DPé tao thanh dung dich phan ng PCR, dung dich dém 2X c6 cac dNTP, dUTP,
UNG, Taq ADN polymeraza duoc bo sung cac thanh phan néu trén, cy thé bao gom:

- cap mdi HLA-A*31:01 bao gdm moi xudi ¢6 nong do tir 2 dén 20 pmol/pl dwogc
chon tir nhém bao gdm céc trinh tu néu trong SEQ ID NO.1-10; va mdi nguoc c¢6 nong
do tir 2 dén 20 pmol/pl dugc chon tr nhém bao gém cac trinh ty néu trong SEQ ID
NO.11-20;

- dau do HLA-A*31:01 chira cac axit nucleic dang cau khoa (locked nucleic acid:
LNA) c6 ndng d6 tir 0,2 dén 5 pmol/ul dwgc chon tir nhém bao gém cac trinh tir néu
trong SEQ ID NO.21-30, ddu do nay dugc gan huynh quang fluorescein amidit (FAM)
hodc chat phat huynh quang dugc chon tr nhém 6 — carboxy — 2'4,4'.5".7,7" —
hexachlorofluorescein (HEX), 5'-tetraclorofluorescein (TET), 6 — carboxy -
2'4.4'.5'7, 7 — hexachlorofluorescein (JOE), 2'-cloro-7phenyl-1,4-dicloro-6-carboxy-
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fluorescein (VIC) va Yakima yellow phosphoramidit (yellow555) & dau 5' va chat hap
thy huynh quang IBFQ hoic BHQ & dau 3,

- cap moi HLA-B*15:02 bao gom moi xudi c6 nong do tir 2 dén 20 pmol/pl duoc
chon tir nhom bao gém cac trinh ty néu trong SEQ ID NO.31-40; va moi ngugc co néng
d6 tr 2 dén 20 pmol/ul dugc chon tir nhém bao gdm cac trinh tir néu trong SEQ ID
NO.41-50;

- dau do HLA-B*15:02 chira cac axit nucleic dang cu khoa (locked nucleic acid:
LNA) co néng do tir 0,2 dén 5 pmol/ul duge chon tir nhém bao gém cac trinh tu néu
trong SEQ ID NO.51-60, dau do nay duwgc gan huynh quang fluorescein amidit (FAM)
hodc chat phat huynh quang duwgc chon tir nhém 6 — carboxy — 2'4,4'5'7,7' —
hexachlorofluorescein (HEX), 5'-tetraclorofluorescein (TET), 6 — carboxy -
2'.4,4' 57,7 — hexachlorofluorescein (JOE), 2'-cloro-7"phenyl-1,4-dicloro-6-carboxy-
fluorescein (VIC) va Yakima yellow phosphoramidit (yellow555) & dau 5' va chat hap
thu huynh quang IBFQ hodc BHQ ¢ dau 3';

- ¢3p mdi beta-actin ¢6 ndng dd tir 2 dén 10 pmol/ul bao gdm trinh ty néu trong

SEQ ID NO. 61 va SEQ ID NO.62; va

- dau do beta-actin ¢6 ndng do tir 0,2 dén 5 pmol/ul c6 trinh tuy néu trong SEQ ID
NO.63, dau do nay dugc gan huynh quang sulforhodamine 101 axit clorit (Texas Red)
hodc 6-carboxy-X-thodamin (ROX) ¢ dau 5' va chat hap thy huynh quang IBFQ hoic
BHQ ¢ dau 3.

Déi chimg dwong dwoc sir dung bao gom dung dich chira cac plasmit tai to hop
chira trinh ty dac hiéu cho gen HLA-A*31:01, HLA-B*15:02 va beta-actin. C4c trinh tu
nay duoc t6t nhat duoc tai to hop trong plasmit, vi du pUC19, pJET1 hodc pTOP TA
V2, va mdi loai plasmit nay c6 trong ddi ching dwong véi nong do tir 10° dén 10°

plasmit/pl.

Plasmit PC3101 tai t6 hop la plasmit chira trinh tyr nucleotit néu trong SEQ ID
NO.64 c6 kich thudc 270 bp, day la mot doan ddc trung cua gen HLA-A*31:01 cta
ngudi. Poan gen nay dong vai trd di ching véi doan gen HLA-A*31:01 trong mau
sinh hoc can phat hién. Plasmit PC3101 tai t0 hop nay co thé duoc chon tir nhom bao
gdm, nhung khong chi gidi han &, plasmit pUC19, pJET1 hodc pTOP TA V2 tai t6 hop
chira trinh ty nucleotit néu trong SEQ ID NO.64.
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Plasmit PC1502 tai t6 hop l1a plasmit chita trinh tw nucleotit néu trong SEQ 1D
NO.65 ¢6 kich thudc 532 bp, day la mot doan dac trung cua gen HLA-B*15:02 cla
ngudi. Poan gen nay déng vai trd d6i chimg véi doan gen HLA-B*15:02 trong mau sinh
hoc can phat hién. Plasmit PC1502 tai t6 hop nay co thé duoc chon tir nhém bao gbm,
nhung khong chi gi¢i han 6, plasmit pUC19, pJET1 hoac pTOP TA V2 tai t6 hop chira
trinh tu nucleotit néu trong SEQ ID NO.65.

Plasmit IC-actin tai t6 hop 1a plasmit chira trinh tw nucleotit néu trong SEQ ID
NO.66 cé kich thudc 60 bp, diy 1a mdt doan dac trung cua beta-actin ciia nguoi. Poan
gen nay dong vai tro dbi chimg véi doan gen beta-actin trong mau sinh hoc can phat
hién. Plasmit IC-actin tai to hop nay co thé duoc chon tir nhom bao gém, nhung khong
chi gidi han ¢, plasmit pUC19, pJET1 hodac pTOP TA V2 tai t6 hop chira trinh tu
nucleotit néu trong SEQ ID NO.66.

D6i chimg dwong duoc phdi tron hdn hop ba loai plasmit tai to hop trén véi luong
béng nhau theo, cu thé 1a theo ty 1€ 1:1:1, voi moi loai co néng d6 tir 10 dén 10°

plasmit/pl tao thanh mau d6i ching duong trong kit theo sang ché.

Déi chimg am duoc st dung bao gébm dung dich chira cac plasmit ti t6 hop
NC1 3101, NC2 3101, NC3 3101, NC1_1502 va NC2 1502, IC-actin chira trinh tu
dac hiéu cho gen HLA-A, HLA-B dic trung cia toc ngudil Kinh, Viét Nam, nhung
khong phai gen HLA-A*31:01 va HLA-B*15:02 va gen beta-actin. Céc trinh tu nay t6t
nhit duoc tai to hop trong plasmit, vi du pUC19, pJET1 hodc pTOP TA V2 va mdi loai

plasmit nay co trong dbi ching duong véi nong d9 tir 10° dén 10° plasmit/pl.

Plasmit NC1 3101 tai to hop 1a plasmit chira trinh tw nucleotit néu trong SEQ ID
NO.67 ¢6 kich thude 158 bp, day 1a mot doan dac trung cua gen HLA-A cua ngudi
Kinh, Viét Nam, nhung khong thudc gen HLA-A*31:01, cu thé 14 trinh tu nay dac hi¢u
cho cac trinh ty thudc alen HLA-A*01:01, HLA-A*03:02, HLA-A*02:01, HLA-
A*02:03, HLA-A*02:07, HLA-A*02:06, HLA-A*11:01, HLA-A*11:02, HLA-
A*11:04, HLA-A*26:01, HLA-A*68:01, HLA-A*74:01 va HLA-A*34:01. Doan gen
nay dong vai tro d6i chimg dé xac dinh gen HLA-A dic trung néu trén cia ngudi Kinh,
Viét Nam ¢6 trong mau sinh hoc can phat hién. Plasmit NC1_3101 tai t6 hop nay c6 thé
dwoc chon tir nhém bao gdm, nhung khong chi gidi han &, plasmit pUC19, pJET1 hodc
pTOP TA V2 tai to hop chita trinh tu nucleotit néu trong SEQ ID NO.67.
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Plasmit NC2_3101 tai to hop 1a plasmit chira trinh tw nucleotit néu trong SEQ ID
NO.68 ¢6 kich thuge 150 bp, day 1a mot doan dac trung cia gen HLA-A cua nguoi
Kinh, Viét Nam, nhung khong thudc gen HLA-A*31:01, cu thé 1a trinh tu nay dac hiéu
cho céc trinh tu thudc alen HLA-A*24:02, HLA-A*24:03, HLA-A*24:07, HLA-
A*24:10, HLA-A*29:01, HLA-A*33:01, HLA-A*33:02 va HLA-A*33:03. Doan gen
nay déng vai tro dbi chimg dé xac dinh gen HLA-A cua ngudi Kinh c6 trong mau sinh
hoc can phat hién. Plasmit NC2 3101 tai tb hop nay c6 thé dwoc chon tir nhém bao gom,
nhung khéng chi gidi han ¢, plasmit pUC19, pJET1 hodc pTOP TA V2 tai t6 hop chira
trinh tu nucleotit néu trong SEQ 1D NO.68.

Plasmit NC3 3101 tai tb hop 14 plasmit chtra trinh tyr nucleotit néu trong SEQ ID
NO.69 co kich thudc 128 bp, day la mot doan dédc trung cia gen HLA-A cua nguoi
Kinh, Viét Nam, nhung khong thuoc gen HLA-A*31:01, cu thé 13 trinh tu nay dac hiéu
cho cac trinh ty thudc alen HLA-A*30:01, HLA-A*30:02 va HLA-A*30:03. Doan gen
nay dong vai tro dbi chimg dé xac dinh gen HLA-A ctia ngudi Kinh ¢6 trong mau sinh
hoc can phat hién. Plasmit NC 3101 tai t& hop nay c6 thé dwgc chon tir nhom bao gdm,
nhung khéng chi giéi han &, plasmit pUC19, pJET1 hoic pTOP TA V2 tai t6 hop chita
trinh tur nucleotit néu trong SEQ ID NO.69.

Plasmit NC1 1502 tai to hop la plasmit chira trinh ty nucleotit néu trong SEQ ID
NO.70 ¢6 kich thude 160 bp, day la mot doan dac trung cua gen HLA-B ctia ngudi Kinh,
Viét Nam, nhung khong thuéc gen HLA-B*15:02, cu thé 1a trinh tu nay dac hiéu cho
cac trinh ty thudc alen HLA-B*07:05, HLA-B*08:01, HLA-B*15:03, HLA-B*27:06,
HLA-B*15:18, HLA-B*38:02, HLA-B*39:01, HLA-B*39:05, HLA-B*39:15, HLA-
B*56:01, HLA-B*56:02, HLA-B*18:01, HLA-B*18:02, HLA-B*35:01, HLA-
B*35:03, HLA-B*35:05, HLA-B*51:01, HLA-B*51:02, HLA-B*52:01 va HLA-
B*54:01. Poan gen nay déng vai tro ddi chimg dé xac dinh gen HLA-B ctia ngudi Kinh.
Viét Nam c6 trong mau sinh hoc can phat hién. Plasmit NC1_1502 tai t6 hop nay c6 thé
duoc chon tir nhom bao gém, nhung khong chi gidi han &, plasmit pUC19, pJET1 hoic
pTOP TA V2 ti to hop chia trinh tu nucleotit néu trong SEQ ID NO70.

Plasmit NC1_1502 tai t6 hop la plasmit chira trinh ty nucleotit néu trong SEQ ID
NO.71 ¢6 kich thude 172 bp, day 1a mot doan ddc trung ctiia gen HLA-B cia nguoi Kinh,
Viét Nam, nhung khong thuéc gen HLA-B*15:02, cu thé 1a trinh tw nay ddc hiéu cho
cac trinh tu thudc alen HLA-B*13:01, HLA-B*13:02, HLA-B*44:03, HLA-B*15:17,
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HLA-B*40:01, HLA-B*40:02, HLA-B*40:06, HLA-B*15:01, HLA-B*15:07, HLA-
B*15:25, HLA-B*15:27, HLA-B*48:01, HLA-B*46:01, HLA-B*57:01 va HLA-
B*58:01. Poan gen nay déng vai trd d6i chimg dé xac dinh gen HLA-B cia nguoi Kinh
c6 trong mau sinh hoc can phat hién. Plasmit NC1_1502 tai £ hop nay co thé dwoc chon
tir thém bao gom, nhung khong chi gidi han &, plasmit pUC19, pJET1 hodc pTOP TA
V2 tAi to hop chira trinh tw nucleotit néu trong SEQ ID NO.71.

Déi chung am dugc phéi tron hon hop nam loai plasmit tai to hop trén va plasmit
[C-actin tai to hop véi lugng bfmg nhau theo, cu thé 1a theo ty 1€ 1:1:1:1:1:1, v moi
loai c6 ndng d6 tir 10° dén 10° plasmit/pl tao thanh mAu d6i chimg am trong kit theo

sang che.

Dung dich phan tmg PCR, d6i chitng am, dbi ching dwong c6 thanh phan néu trén
sau khi dugc phéi tron, dugc dung trong cac lo chira doc 1ap va duge dong gor kem theo
hudng dan st dung dé phat hién dong thoi gen khang nguyén HLA-A*31:01 va HLA-
B*15:02.

Theo khia canh thit hai, sang ché dé cip dén quy trinh san xut kit theo sang ché,
trong d6 quy trinh nay bao gdm cac budc a) tao cic plasmit tai t6 hop; b) téng hop va

chuan d6 moi doan moi; ¢) tong hop va chuan do cac doan do; va d) thu kat.

Trong budc tao cac plasmit tai tb hop, budc na c6 thé thuc hién bing cach chén
lan luot trinh tu nucleotit néu trong SEQ ID NO.64-71 vao céac plasmit kha dung, vi du
vé cac plasmit c6 thé sir dung lam plasmit tai t0 hop c6 thé duoc chon tir nhém, nhung
khéng chi gidi han 6, cac plasmit pUC19, pJET1 hodc pTOP TA V2. Cac plasmit nay
1a plasmit thwong mai va k¥ thuét tai to hop 1 di biét trong linh vuc k¥ thuat nay va co6
thé duoc thuc hién béi nguoi ¢6 hiéu biét trung binh trong linh vire k¥ thut nay hosc
c6 thé thuc hién theo huéng dan cta nha cung cap plasmit. Cu thé, cac trinh tu néu trong
SEQ ID NO.61-71 mi héa lan luot cac doan gen HLA-A*31:01, HLA-B*15:02, beta-
actin va cac doan gen HLA-A, HLA-B dac trung cua toc nguoi Kinh, Viét Nam dugc
tong hop héa hoc, sau d6 tai to hop vao plasmit, vi du cac plasmit pUC19, pJET1 hoic
pTOP TA V2. Theo cac phuong an khac, cac plasmit thuong mai khac cé thé dugc bién
nap va cac trinh ty néu trong SEQ ID NO.61-71 ciing thudc pham vi cua sang ché. Theo
mét phwong 4n vu tién, plasmit dugc sir dung 1am plasmit tai t6 hop tot hon 13 plasmit

pUC19, t6t hon nita 1a pJET1 hodc pTOP TA V2. CAc plasmit tai to hop nay dugc bién
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nap vao t€ bao E.coli, sau khi chon loc, va nudi céy va chiét tach cac plasmit thu dugc
cac plasmit ti to hop chita trinh tu nucleotit néu trong SEQ ID NO.64-71. Céac plasmit
tai t6 hop nay dugc ky hiéu lan luot 1a PC3101, PC1502, IC-actin, NC1 3101,
NC2 3101, NC3 3101, NC1_1502, NC2_1502, ma mbi plasmit tai t6 hop niy mang
mot doan nucleotit tai t0 hop c6 trinh ty néu trong SEQ ID NO.64-71, tuong tng. Cac
plasmit tai t6 hop nay dugc chuan do dén ndng do tir 10° dén 10° plasmit/ul dimg dé

phdi tron mau d6i chimg 4m va mau doi chimg duong trong kit theo sang ché.

Trong bude tong hop va chudn d6 mdi doan mdi, cac doan moi xudi va mdi nguoe
twong ung cho HLA-A*31:01, HLA-B*15:02, beta-actin dugc téng hop nhan tao bfmg
phuong phap hoéa hoc. Cac k§ thuat tong hop 1a da biét trong linh vuc k¥ thuat nay va
¢6 thé duoc thuc hién dé thu cac doan mdi. Cac doan moi duge chuan do dén néng do

100 pmol/pul @ 1am vét liéu phdi tron tao ra dung dich PCR trong kit theo sang ché.

Cap mdi HLA-A*31:01 bao gdm modi xudi ¢é trinh tu bat ky néu trong SEQ ID
NO.1-10 va mdi nguoc c6 trinh tu bat ky néu trong SEQ ID NO.11-20. Theo cac phwong
an uu tién, mdi xudi HLA-A*31:01 ¢6 trinh tu néu trong SEQ ID NO.1 va mdi ngugc
HLA-A*31:01 c6 trinh ty néu trong SEQ ID NO.11.

Cip modi HLA-B*15:02 bao gdm moi xudi ¢6 trinh tu bat ky néu trong SEQ ID
NO.31-40 va moi nguoc ¢ trinh tu bat ky néu trong SEQ ID NO.41-50. Theo cac
phuong an uu tién, moi xudi HLA-B*15:02 ¢6 trinh tu néu trong SEQ ID NO.31 va mbi
nguoc HLA-B*15:02 ¢6 trinh tu néu trong SEQ ID NO.41.

Cap moi beta-actin bao gdom trinh tw néu trong SEQ ID NO. 61 va SEQ ID NO.62

cho phép nhan doan gen beta-actin cua nguoi.

Cac doan moi sau khi duoc tong hop, dugc chuan d§ bang nude cat dén nong do

100 pmol/pl dé 1am vét liéu phéi tron tao ra dung dich PCR trong kit theo sang ché.

Trong budc tong hop va chuan do cac doan do bang cach tong hop nhén tao, cac
doan do duoc tong hop vdi cac vi tri axit nucleic dang cau khoa. Cac k§ thuét tong hop
véi cac axit nucleic dang cau khéa 1a da biét va c6 thé thuc hién theo k¥ thuat ctia Birte
Vester va Jesper (Birte Vester and Jesper Wengel, Biochemistry Volume 43, Number
42 October 26, 2004). Cac doan do nay sau khi tong hop duwrgc gan dau huynh quang va
dau 5' va chét hip thu huynh quang vao dau 3'. Cac ky thuat gan 1a da biét trong linh

vuc k¥ thuat nay hodc duogc thuc hién theo hudng dan ciia nha cung cap hoa chat. Cac

22



54023 23/56

doan do sau khi téng hop va gin dau huynh quang dioc chuan d6 mdi doan do dén nong
d6 10 pmol/pl ding dé dé 1am vat liéu phdi tron tao ra dung dich PCR trong kit theo

sang che.

Pau do HLA-A*31:01 chita cac axit nucleic dang cau khéa (locked nucleic acid:
LNA) ¢6 trinh tu bt ky néu trong SEQ ID NO.21-30 dwoc gin huynh quang fluorescein
amidit (FAM) hodc chét phat huynh quang dugc chon tt nhém 6 - carboxy - 2',4,4',5",7,7'
— hexachlorofluorescein (HEX), S5'-tetraclorofluorescein (TET), 6 - carboxy -
2'4,4' 577 - hexachlorofluorescein (JOE), 2'-cloro-7'phenyl-1,4-dicloro-6-carboxy-
fluorescein (VIC) va Yakima yellow phosphoramidit (yellow555) & dau 5' va chat hap
thy huynh quang IBFQ hodc BHQ & dau 3'. Theo mot phurong 4n wu tién cu thé, trong
d6 dau do HLA-A*31:01¢6 trinh ty néu trong SEQ ID NO.25, trong d6 c6 LNA & cac
vitri 6,9, 11 va 13 va dugc gin huynh quang FAM & dau 5", chat hap thu huynh quang
IBFQ ¢ dau 3.

Pau do HLA-B*15:02 chita cac axit nucleic dang cau khéa (locked nucleic acid:
LNA) ¢6 trinh tu bat ky néu trong SEQ ID NO.51-60 duge gan huynh quang fluorescein
amidit (FAM) hodc chét phat huynh quang dugc chon ti nhém 6 - carboxy - 2',4,4',5',7,7'
— hexachlorofluorescein (HEX), 5'-tetraclorofluorescein (TET), 6 - carboxy -
2'4.4'5' 77 — hexachlorofluorescein (JOE), 2'-cloro-7'phenyl-1,4-dicloro-6-carboxy-
fluorescein (VIC) va Yakima yellow phosphoramidit (yellow555) & du 5' va chét hap
thu huynh quang IBFQ hoic BHQ ¢ dau 3'. Theo mot phuong 4n uu tién cu thé, trong
d6 dau do HLA-B*15:02 ¢6 trinh ty néu trong SEQ ID NO.54, trong d6 c6 LNA & cac
vitri 5,7, 15 va 17 va duoc gan huynh quang HEX ¢ dau 5', chat hap thu huynh quang
IBFQ & dau 3'.

Piu do beta-actin c6 trinh ty néu trong SEQ ID NO.63 dugc gan huynh quang
sulforhodamine 101 axit clorit (Texas Red) hodc 6-carboxy-X-rhodamin (ROX) & dau
5' va chét hip thy huynh quang IBFQ hoic BHQ ¢ dau 3'. Theo mdt phwong 4n wru tién
cu thé, dau do beta-actin duoc gin huynh quang Texas Red cho kénh mau do trong kénh

mau chuan cia thiét bi real time-PCR.

Trong bude thu kit, tién hanh phdi tron cac thanh phan thu dwoc véi nude khir
proteaza hodc dung dich dém, cac ANTP, dUTP, UNG, Taq ADN polymeraza dé thu
dung dich phan (mg PCR, dbi chitng duong va dbi chimg am.
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Dung dich phan img PCR duogc phdi tron céc thanh phan bao gom dung dich dém
2X ¢6 cac ANTP, dUTP, UNG, Taq ADN polymeraza chita cip mdéi HLA-A*31:01 véi
mdi doan mdi ¢ ndng d tir 2 dén 20 pmol/pl; ddu do HLA-A*31:01 c6 ndng dd tir 0,2
déns pmol/ul; cap mdi HLA-B*15:02 v&i mdi doan méi c6 né)ng d6 tir 2 dén 20 pmol/ul;
dau do HLA-B*15:02 c6 néng do tir 0,2 dén 5 pmol/pl; cap mdi beta-actin véi mdi doan
mdi c6 ndng d6 tir 2 dén 10 pmol/pl: va dau do beta-actin c6 nong do tir 0,2 dén 5

pmol/pl.

Déi chirng duong bao gdm nudc khir proteaza dwgc bo sung lan luot cac plasmit
tai tb hop PC3101, PC1502 va IC-actin thu dugc & trén c6 ty 16 bang nhau dén khi mdi
loai dat ndng do tir 10% dén 10° plasmit/pl dé thu dugc dbi chiing dwong.

Déi ching 4m bao gdm nudc khir proteaza dugc bd sung lan lugt cac plasmit tai
t6 hop NC1 3101, NC2 3101, NC3 3101, NC1_1502 va NC2_1502 thu dugc & trén c6
ty 18 bang nhau va mdi loai c¢6 ndng do tir 10° dén 10° plasmit/pl, trong d6 dé thu dwoc
d6i ching am.

Sau khi phdi tron déu nhe nhang timg dung dich néu trén, thu duoc cac dung dich
phan img PCR, dbi chimg duong va d6i chimg 4m. Mdi dung dich nay dwoc chira trong
cac lo chira dc 1ap thu dugc kit dé phat hién gen khang nguyén bach cau nguoi gay di

tng thude diéu tri bénh dong kinh.

Theo mét phuong 4n wu tién, trong d6 phurong phéap theo sang ché con bao gom
bude dong goi cac lo chira dung dich phan tng PCR, ddi chirng 4m, d6i chimng dwong
va kém theo hudéng dan st dung dé phat hién dong thoi gen khang nguyén HLA-A*31:01
va HLA-B*15:02.

Ngoai ra, sang ché con dé cap dén cac cap mdi dé xac dinh alen HLA-A*31:01,
HLA-B*15:02, beta-actin c6 trong mau sinh hoc nhu dugc md ta ¢ trén, trong do:

Cip mdi cho alen HLA-A*31:01 gdm moi xudi dugc chon tir trinh tw néu trong
SEQ ID NO.1-10, mdi nguoc dugc chon tir nhdm bao gém cac trinh tu néu trong SEQ
ID NO.11-20;

Cap moi cho alen HLA-B*15:02 gom moi xudi duge chon tir trinh ty néu trong
SEQ ID NO.31-40, mbi nguoc dugce chon tr nhém bao g6m cac trinh tu néu trong SEQ
ID NO.41-50;
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Cap mdi beta-actin c6 trinh tu néu trong SEQ ID NO. 61 va SEQ ID NO.62.

Sang ché con dé cap dén cac dau do dé xac dinh alen HLA-A*31:01, HLA-

B*15:02 va beta-actin ¢6 trong mau sinh hoc nhu dwge mé ta & trén, trong do:

Pau do HLA-A*31:01 chira cac axit nucleic dang cau khéa (locked nucleic acid:
LNA) duogc chon tir nhém bao g61n cac trinh tr néu trong SEQ ID NO.21-30, dau do
nay duoc gan huynh quang fluorescein amidit (FAM) & ddu 5' va chat hip thu huynh
quang IBFQ hozc BHQ & dau 3';

Pau do HLA-B*15:02 chira cac axit nucleic dang cu khéa (locked nucleic acid:
LNA) duogc chon tir nhém bao g61n cac trinh ty néu trong SEQ ID NO.51-60, dau do
nay dugc ge"m huynh quang 6 - carboxy - 2',4,4',5',7,7' — hexachlorofluorescein (HEX),
'-tetraclorofluorcscein {(TET), 6 - carboxy - 2',4,4' 577" - hexachlorofluorescein
(JOE), 2'~cloro-7'phenyl-1,4-dicloro-6-carboxy-fluorescein (VIC), hoac Yakima yellow
phosphoramidit (yellow555) ¢ ddu 5' va chat hap thu huynh quang IBFQ hoic BHQ &
dau 3'; va

Diu do beta-actin cé trinh ty néu trong SEQ ID NO.63, dau do nay dugc gin huynh
quang sulforhodamine 101 axit clorit (Texas Red) hoac 6-carboxy-X-rhodamin (ROX)
& ddu 5' va chit hap thy huynh quang IBFQ hoic BHQ & dau 3'.

Sang ché ciing dé cdp dén cac plasmit tai to hop chira trinh tur bat ky néu trong
SEQ ID NO.64-71 dé lam d6i chimg 4m va doi chimg dwong trong xac dinh alen HLA-
A*31:01, HLA-B*15:02 va beta-actin cO trong mau sinh hoc. Cac plasmit tai to hop nay
nay dugc chon tir nhém, nhung khong chi gidi han ¢, cac plasmit pUC19, pJET1 va
pTOP TA V2 tai to hop chira trinh tu bat ky néu trong SEQ ID NO.67-71.

Vi du thuc hién sang ché
Vi du 1. San xudt kit dé phdt hién ddng thoi gen khdng nguyén bach ciu ngwoi giy
di ieng thudc diéu tri bénh dong kinh
San xuat mau dung dich PCR

Pé san xuat kit bao gom 50 mau phan ng dé phat hién dong thoi gen khang nguyén
bach cau nguoi gay di img thudc diéu tri bénh dong kinh, cac doan mdi xudi, moi nguoc,
dau do huynh quang duoc dat tong hop héa hoc béi hang IDT, cac thanh phan khac bao
gém cac dung dich dNTP (dATP, dCTP, dGTP, dTTP), dUTP, UNG (uracil-N-
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glycosylase), Taq ADN polymeraza 1a cac thanh phan thuong mai cia hing

Enzynomics, Han Quéc.
Thanh phan Trinh ty Ham luong
pmol/ul
Mdi xudi HLA-A*31:01 | ACTCCATGAGGTATTTCAC 100
Mdi nguoc HLA-A*31:01 | ACTCGGTCAATCTGTGAG 100
Piu do HLA-A*31:01 HEX-ACTC'AGG'CC'TCTCC-3IABKFQ 10
Moi xudi HLA-B*15:02 | CGCGAGTCCGAGGTTGG ’ 100
Moi nguoc HLA-B*15:02 | AGGTTCCGCAGGCTC 100
Dau do HLA-B*15:02 FAM- GG'A'CACACAGA'TC'TC -3IABKFQ 10
Moi xudi beta-actin TGAGCGCGGCTACAGCTT 100
MJi nguoc beta-actin TCCTTAATGTCACGCACGATTT 100
Pau do beta-actin Texas Red-CCACCACGGCCGAGCGG- 10
3IABKFQ

Léy 625 ul dung dich dém 2X chira cac INTP, dUTP, UNG, Taq ADN polymeraza
chuén theo dung dich thuong mai ctia hang Enzynomics, Han Quéc va bd sung lan luot
5 ul mdi xudi HLA-A*31:01, 5 pl moi nguge HLA-A*31:01, 1pl dau dd HLA-A*31:01,
5ul mdi xudi HLA-B*15:02, 5ul moi nguoc HLA-B*15:02, 1ul dau do HLA-B*15:02,
2,5ul moi xudi beta-actin, 2,5 pl moi nguoc beta-actin, 1 ul dau do beta-actin, cubi cing
b6 sung 347 pl nude khir nucleaza dé thu dugc 1000 pl dung dich phan tng PCR theo
sang ché. Dung dich nay dwoc chia déu vao 50 ong nhya PCR dung tich 200 pl, mdi dng
20 pl thu duge 50 dng phan ang chita dung dich phan ung PCR.

San xuat mau doi ching am

Plasmit pUC19 tai to hop chua trinh ty ddc hiéu cho gen HLA-A*31:01 c6 kich
thude 2956 bp chira trinh ty nédu trong SEQ ID NO. 64, plasmit pJET1 duoc tai to hop
trinh dac hiéu cho gen HLA-B*15:02 ¢6 kich thudc 3512 bp chira trinh tu néu trong
SEQ ID NO.65, va plasmit pTOP TA V2 tai to hop chia trinh tu dac hiéu cho gen beta-
actin c6 kich thuéc 3867 bp chira trinh ty néu trong SEQ ID NO.66 dugc tao ra bang k¥
thuét tai to hop. Sau khi bién nap vao té bao E.coli, chon loc, nudi céy va chiét tach thu
plasmit tai t6 hop dugc ky hi€u 1a PC3101, PC1502 va IC-actin, twong tmg. Qua trinh
bién nap, nhan dong thu plasmit tai t6 hop dugc dit hang va dugc cong ty hoa sinh thi

ba thuc hién. Céc plasmit tai t6 hop nay dugce chuan véi ham lwong 100 ng/pl.

DPé xac dinh s6 ban sao cua plasmit, dua theo cong thirc sau:
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C x 6,023 x10%*
L x 10° x 650

Trong d6 C (ng/ul) 1a ndng d6 cia plasmit, L (bp) 1a kich thudc cua vecto pJETI,
pUC19 va pTOP TA V2 tai to hop mang doan gen HLA-B*15:02 (3512 bp), HLA-
A*31:01 (2956 bp) va beta-actin (3867 bp).

Theo cong thic trén éng plasmit mang doan gen HLA-B*15:02 c¢6 sb ban sao 1a
2,64 x 10'° plasmit/pl, plasmit mang doan gen HLA-A*31:01 ¢6 s ban sao 1a 3,13 x

101 plasmit/pl va beta-actin c6 s6 ban sao 14 2,40 x 10'° plasmit/pl.

Tién hanh pha lodng cac plasmit tai tb hop v6i nude cat khir tring dén néng do 3

x 10* ban sao/pl, tron 3 plasmit d6 v6i nhau ty 16 1:1:1 theo thé tich. Chia 20 pl dung

0 m c6 nong d¢

dich vao 3 6ng nhya PCR dung tich 200 i thu dugc 3

o] _M,Q A "ot oy
imau aoi }' g

ab
C)
Q>

10* plasmit/ul.
San xuat mau doi chimg duong

Céc plasmit pJET1 duoc tai to hop trinh tw néu trong SEQ ID NO.67, SEQ ID
NO.68, SEQ ID NO.69 doc lap, ciia gen HLA-A, nhung khong phai HLA-A*31:01 phé)
bién véi toc nguoi Kinh, Viét Nam c6 kich thude 158 bp va 150 bp va 128 bp va cac
plasmit pJET1 tai to hop trinh tu néu trogn SEQ ID NO.71 va SEQ ID NO.71, doc lap
cta gen dac hi¢u HLA-B*15:02 phé bién véi toc nguodi Kinh, Viét Nam c6 kich thude
162 bp va 172 bp, tuong tng, dugc tao ra bang ky thuat tai to hop. Sau khi bién nap vao
té bao E.coli, chon loc, nudi cdy va chiét tach thu plasmit tai to hop duge ky hidu 1a
NC1 3101, NC2 3101, NC3 3101, NC1 1502 va NC2 1502, tuong ung. Qua trinh
bién nap, nhan dong thu plasmit tai t6 hop dugc dit hang va dwoc cong ty héa sinh thir
ba thuc hién. Plasmit [C-actin thu dugc nhu & muc san xudt mau ddi ching am. Céc
plasmit tai to hop nay dwoc chuan véi ham lwong 100 ng/pl.

Tién hanh pha lodng cac plasmit tai t6 hop véi nude cat khir tring dén nong do
6x10* ban sao/pl theo cong thirc néu trén, tron 6 loai plasmit v6i nhau theo ty 1é bang
nhau theo thé tich. Chia 20 ul dung dich vao 3 6ng nhua PCR dung tich 200 ul thu duge

3 mau doi ching dwong c6 nong do 10* plasmit/pl.

Tao kit
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Xép 50 mau dung dich phan tng PCR bao gom 20ul dung dich phan tmg PCR thu
dwoc & trén duge dung trong ong phan ing PCR ¢ dung tich 200 pl vao 5 day trén gia
nhira PCR 96 giéng. Céac 6ng duge danh dau MasterMix.

Xép 3 mau dbi ching 4m, mdi mau 20 pl chira trong dong nhwa PCR c6 dung tich
tich 200 pl 1én gia 96 giéng. Dan nhin danh dau PC.

Xép 3 mau ddi ching duong, m&i mau 20 pl chira trong 6ng nhua PCR c6 dung
tich 200 pl 1én gi4 96 giéng. Dan nhin danh dau NC.

Doéng goi gia PCR 96 giéng dung cac 6ng mau dung dich phan img PCR, mau d6i
chimg 4m, mau d6i ching 4m vao tii bac va dong kém hudng dan sir dung véi thi zip
bao ngoai, thu dwoc kit dé phat hién dong thoi gen khang nguyén bach cau nguoi gay di
{ng thudc diéu tri bénh dong kinh. Kit dugc bao quin & ti -20°C. Thoi gian st dung kit
trong vong 12 thang.

Vidu 2. Thir nghiém phdt hién alen HLA-A*31:01 va HLA-B*15:02 ciia kit theo sdng

cheé

Pé danh gia hiéu qua phat hién alen HLA-A*31:01 va HLA-B*15:02 giy di ting
thube Carbamazepin diéu tri bénh dong kinh c6 trong mau sinh hoc, cac thir nghiém
duoc tién hanh véi 77 mau ADN duoc chiét tr mau mau téng s6 ctia bénh nhan khéc
nhau, trong d6 c6 33 mau di duoc xac dinh khong c6 alen HLA-A*31:01 va HLA-
B*15:02 va 44 mau ADN d3 duoc xac dinh duong tinh véi HLA-A*31:01 va/hodc HLA-
B*15:02 theo k§ thuat PCR-SSO luminex dugc cung cap boi Trung tam mau Qudc gia,
Vién Huyét hoc truyén mau Trung Uong. Cac mau dugc danh s6 ma ngau nhién, két
qua danh gia dugc thuc hién bﬁmg cach so sanh két qua nham xac dinh su sai khac.

Mau thir nghiém duoc tién hanh véi k¥ thuat real time-PCR vdi kit dugc san Xuat
theo Vi du 1. Phan ung PCR duogc thuc hién trén hé théng may real time-PCR
LightCycler 96, Roche Diagnostics.

Dbi chimg duge danh gia bang k¥ thuat PCR-SSO trén hé thong Luminex, 14 chuan
xét nghiém dang duoc ap dung dé xac dinh HLA-A*31:01 va HLA-B*15:02.

Cac mau dugc PCR véi chu trinh nhiét bao gém mot chu ky vé1 50°C trong 4 phut,
95°C trong 10 phat dé bién tinh ban dau, 40 chu ki vé6i bién tinh & 95°C trong 15 gidy,

gan mdi kéo dai chudi & 63°C trong 45 gidy.
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Sau khi hoan tat cac chu ky nhiét, cac mau thu dugc cac duong biéu dién khuéch

dai twong tmg. Két qua real time-PCR x4c dinh kha ning sang loc alen HLA-A*31:01

va HLA-B*15:02 cua kit theo sang ché dugc mo ta tai Bang 1 va 2, va so sanh voi két

qua phan tich alen HLA-A va HLA-B bang k¥ thuat PCR-SSO trén hé thong Luminex

duoc coi la chuan vang ap dung tai cac bénh vién.

Bang 1: Két qua real time-PCR phat hién alen HLA-A*31:01 va HLA-B*15:02 trong

mau thir nghiém

PCR-SSO Két qua real ti@e PCE{ cua kit
STT Maxsf) theo sang che
mau HLA-A HLA-B HLA- HLA- ACTB
Al/A2 B1/B2 A*31:01 | B*15:02
i 140077 | 31:01-33:01 | 15:02-58:01 + + +
2 | 160300 | 31:01-33:03 | 15:02-58:01 + + +
3 140022 | 02:01-31:01 | 15:02-46:02 + + +
4 | 140161 | 11:01-31:01 | 15:02-54:01 + + +
5 | 140406 | 24:03-31:01 | 15:02-54:01 + + .
6 | 140570 | 11:01-31:01 | 15:02-46:01 + + +
7 | 150014 | 11:01-31:01 | 15:02-46:01 + + +
8 | 150266 | 24:02-31:01 | 15:02-51:02 + + +
9 | 150283 | 24:02-31:01 | 15:02-40:02 + + +
10 | 150341 | 11:01-31:01 | 15:02-35:05 + + +
11 | 150396 | 02:01-31:01 | 15:02-46:01 + + +
12 | 150599 | 11:01-31:01 | 15:02-46:01 + + +
13 | 150676 | 02:03-31:01 | 15:02-38:02 + + +
14 | 150706 | 11:01-31:01 | 15:02-15:02 + + +
15 | 150811 | 02:03-31:01 | 15:02-51:02 + + +
16 | 160113 | 24:02-31:01 | 15:02-54:01 + + +
17 | 160160 | 11:02-31:01 | 15:02-51:02 + + +
18 | 160365 | 11:01-31:01 | 15:02-35:01 + + +
19 | 160373 | 11:01-31:01 | 15:02-46:01 + + +
20 | 160800 | 11:02-31:01 | 15:02-51:02 + + +
21 | 140181 | 31:01-33:01 | 44:03-51:02 + - +
22 | 140295 | 31:01-33:01 | 51:02-58:01 + - +
23 1160493 | 31:01-68:01 | 46:01-51:02 + - +
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Két qué real time PCR cita kit

. PCR-SSO . %
STT ngs(”) theo sang ché
mau HLA-A HLA-B HLA- HLA- ACTB
Al/A2 B1/B2 A*31:01 | B*15:02

24 | 160639 | 31:01-33:03 | 44:03-44:03 - +
25 | 170029 | 31:01-33:03 | 51:02-58:01 - +
26 | 140182 | 31:01-33:01 | 44:03-51:02 - +
27 | 140107 | 02:01-33:02 | 15:02-58:01 - +. +
28 | 150285 | 01:01-24:02 | 15:02-15:17 - + +
29 | 150530 | 24:01-33:01 | 15:02-58:01 - + +
30 | 140544 | 01:01-24:02 | 15:02-35:05 - + +
31 | 140518 | 11:01-24:02 | 15:02-38:02 - + +
32 | 140001 | 11:01-29:01 | 15:02-51:02 - + +
33 | 140024 | 02:06-11:01 | 15:02-15:02 - + +
34 | 140553 | 11:01-02:01 | 15:02-46:01 - + +
35 | 140666 | 02:01-02:06 | 15:02-15:25 - + +
36 | 140189 | 01:01-11:01 | 15:02-27:06 - + +
37 | 161006 | 11:01-33:03 | 15:02-15:13 - + +
38 | 140222 | 02:03-24:02 | 15:02-18:01 - + +
39 | 150353 | 02:01-24:10 | 15:02-15:11 - + +
40 | 160152 | 02:03-03:01 | 15:02-18:02 - + +
41 | 140098 | 11:01-11:01 | 15:02-15:02 - + +
42 1140238 | 11:01-34:01 | 15:01-15:02 - + +
43 1140150 | 11:.01-68:01 | 08:01-15:02 - + +
44 | 150487 | 24:02-29:01 | 13:01-15:02 - + +
45 1140120 | 33:01-33:01 | 58:01-58:01 - - +
46 | 140135 | 02:01-33:01 | 46:01-58:01 - - +
47 1140078 | 01:01-33:01 | 57:01-58:01 - - +
48 | 140091 | 11:01-33:01 | 15:01-58:01 - - +
49 | 140046 | 33:01-33:01 | 44:03-58:02 - - +
50 | 140514 | 11:01-33:01 | 46:01-58:01 - - +
51 |140109 | 01:01-11:02 | 40:01-57:01 - - +
52 | 140177 | 01:01-24:02 | 27:06-57:01 - - +
53 1160184 | 24:02-29:01 | 07:05-13:01 - - +
54 140124 | 01:01-02:01 | 37:01-39:01 - - +
55 | 140467 | 02:02-11:01 | 41:01-55:02 - - +
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Két qua real time PCR cta kit

PCR-SSO . £
STT Mﬁ;so theo sang ché
mau HLA-A HLA-B HLA- HLA- ACTB
A1/A2 B1/B2 A*31:01 | B*15:02

56 | 140491 | 02:05-11:01 | 50:01-56:04 - - +
57 | 160167 | 03:01-29:01 | 07:05-35:03 - - +
58 | 160193 | 03:02-33:03 | 13:02-44:03 - - +
59 | 140130 | 33:03-34:01 | 15:12-58:01 - - +
60 | 140270 | 11:01-26:01 | 07:02-40:01 - - +
61 | 140515 | 30:01-33-01 | 07:01-58:01 - - +
62 | 140703 | 24:02-30:01 | 13:02-15:01 - - +
63 | 140029 | 11:02-24:02 | 07:05-15:12 - - +
64 | 140200 | 29:01-33:03 | 07:05-44:03 - - +
65 | 140544 | 01:01-24:02 | 15:08-35:05 - + +
66 | 140090 | 02:01-02:01 | 46:01-46:01 - - +
67 | 140118 | 24:02-33:01 | 18:01-40:02 - - +
68 | 140559 | 24:03-26:01 | 18:02-38:02 - - +
69 | 150085 | 02:01-24:02 | 18:02-46:01 - - +
70 | 160049 | 24:10-33:03 | 18:02-58:01 - - +
71 | 150987 | 02:01-33:03 | 15:13-40:06 - - +
72 | 150704 | 11:01-24:02 | 15:01-18:01 - - +
73 | 150299 | 01:01-68:01 | 07:02-37:01 - - +
74 | 140391 | 11:01-11:01 | 15:13-38:02 - - +
75 | 150375 | 02:01-02:03 | 15:13-15:25 - - +
76 | 140153 | 02:06-33:01 | 44:03-46:01 - - +
77 | 140254 | 11:01-33:01 | 15:01-58:01 - - +

Bang 2: Do nhay va d¢ dac hiu cua kit theo sang ché va so sanh do6 tuong déng

v6i kit thuong mai sir dung k¥ thuat PCR-SSO trén hé thong Luminex

PCR-SS0O Real-time PCR Tong cong
+ -
+ 44 0 44
- 1 32 33
Tong cong 45 32 77
D6 twong dong: 98,7 %; do nhay: 100 %; do dac hidu: 97 %
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Két qua trong Bang 1 va 2 cho thay thir nghiém trén 77 mau tham chiéu gom 44
mau dwong tinh (HLA-A*31:01 hodc/va HLA-B*15:02) va 33 mau am tinh véi HLA-
B*15:02 va HLA-A*31:01 duoc xac dinh bﬁng kit thwong mai st dung ky thuat PCR-
SSO, kit theo sang ché phat hién 45/44 mau duong tinh, 33/33 mau am tinh cho d6 nhay
thir nghiém dat 100 %, d¢ dac hi¢u dat 97 % va do tuong déng cua kit theo sang ché va
kit thwong mai dat 98,7 %.

Két qua mo t4 tai Hinh 1 cho thay chi thu duge tin hiéu kénh Texas Red phat hién
gen noi chuén beta-actin va khong thu duogc tin hiéu cia kénh HEX/FAM dac hiéu cho
HLA-A*31:01/HLA-B*15:02 cho mau ADN am tinh; trong khi do, Kkét qua Hinh 2, ca
tin hiéu FAM dac hiéu cho alen HLA-B*15:02 va tin hiéu Texas Red dac hiéu cho gen
1ndi chuan beta-actin déu xuat hién tuong tng & mau duong tinh véi alen HLA-B*15:02;
Hinh 3, céa tin hiéu HEX dac hiéu cho alen HLA-A*31:01 va tin hiéu Texas Red dac
hiéu cho gen ndi chuan beta-actin déu xuat hién tuong tmg & cac miu dwong tinh véi
alen HLA-A*31:01; Hinh 4, ca 3 tin hiéu HEX dic hiéu cho alen HLA-A*31:01, FAM
dac hiéu cho alen HLA-B*15:02 va tin hiéu Texas Red dac hié¢u cho gen ndi chuin beta-
actin déu xuit hién twong ng & cac mau dwong tinh véi alen HLA-A*31:01 va HLA-
B*15:02; déng thoi mau dbi chirng am chi thu dugc tin hi¢u Texas Red va khong thu
dugc tin hiéu FAM/HEX; mau ddi chirmg duong 1én ca 3 tin hiéu FAM, HEX, Texas
Red. Diéu nay cho thay hidu qua vuot trdi cua kit theo sang ché, cho phép dé dang d4anh
gia dugce sy ¢6 mat cia cac alen HLA-A*31:01 va HLA-B*15:02 trong mau sinh hoc
gay cho phép phat hién dic hiéu ddng thoi gen khang nguyén bach cau ngudi gy di g
thubc didu tri bénh dong kinh HLA-A*31:01 va HLA-B*15:02 bang mét phan émg duy
nhat.

Hiéu qué dat dwgc ciia sdng ché

Kit theo sang ché cho phép phat hién alen HLA-A*31:01 va HLA-B*15:02 bang
phuong phap real time-PCR sir dung cac doan moi, doan do dac hiéu cho phép phat hién
ddng thoi sw c6 mit cia ca hai khang nguyén bach cau nguoi gay di img thude diéu tri
bénh dong kinh (alen HLA-A*31:01 va HLA-B*15:02 trong mau) chi bﬁmg mot phan
ung real time-PCR duy nhét. Bﬁng cach két hop cac doan mdi dic hiéu cho alen HLA-
A*31:01 va HLA-B*15:02 cac doan do c6 cac axit nucleic dang cau khoéa (LNA) cho
phép nhan va phat hién dac hi€u doan gen dich. Ngoai ra, cung vo1 cac doan axit nucleic

dac hiéu cho gen HLA-A va HLA-B nguoi Kinh, Viét Nam, kit cho phép tmg dung phat
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hién dac hiéu doi voi nguoi Viét, han ché duoc nhiing nhugc diém cua cac kit thuong

mai nhap khau hién nay, tranh duoc hién twgng duong tinh, am tinh gia.

Kit theo sang ché cho phép chudn héa diéu kién chay realtim-PCR dé phat hién su
c6 mat cua alen HLA-A*31:01 va HLA-B*15:02 m¢t cach nhanh chong (trong vong 2
tiéng), don gian (duy nhat 1 chu trinh nhiét real time-PCR) va khong doi hoi ki thuat
vién ¢6 trinh @9 trong phan tich két qua (chi can doc tin hiéu FAM, HEX va Texas Red
dwong tinh) voi do nhay va d6 dac hiéu vuot troi. Kit cho phép giam gia thanh xét
nghiém, cho phép bac sy nhanh chéng chi dinh cac thubc CBZ cho cac bénh nhan diéu
tri dong kinh, tranh duoc nguy co di ing thudc ning nguy hiém dén tinh mang boi

nguyén nhan lién quan téi di truyén.

Kit theo sang ché duoc thiét ké dé phat hién dong thoi alen HLA-A*31:01 va HLA-
B*15:02 loai b6 hién tuong duong tinh gia béi hién tugng di hop cua hai alen c6 trinh
tu gan giong véi HLA-B*15:02 (vi du: HLA-B*15:25 va HLA-B*18:01) va HLA-
A*31:01 (vi du: HLA-A*30:01 va HLA-A*30:02) nhu céc kit va phuong phap hién co.

Quy trinh san xudt kit theo sang ché don gian, dé thuc hién, cac doan moi, doan do
duoc tinh toan toi vy, loai bé duoc hién tugng phan ing chéo gitta cac doan mdi, doan
va doan gen ddc hi¢u. San phém kit thu duoc 6n dinh, dam bao duoc hiéu qud phat hién,
cho phép thay thé cac cong cu va phuong phap phan tich alen HLA-A*31:01 va HLA-
B*15:02 gdy di tmg thudc diéu tri bénh dong kinh hiéu qua.
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YEU CAU BAO HQ

1. Kit dé phat hién ddng thoi gen khang nguyén bach cau nguoi gay di ng thube didu

tri bénh dong kinh HLA-A*31:01 va HLA-B*15:02 bao gbm céc dung dich phan tng

PCR, dbi chimg duong va d6i chimg 4m, trong do:

+ dung dich phéan ng PCR bao gom dung dich dém 2X c6 cac ANTP, dUTP, UNG, Taq

ADN polymeraza chua:
- cip mdi HLA-A*31:01 bao gdm mdi xudi c6 néng do tir 2 dén 20 pmol/ul duge
chon tir nhém bao gdm céc trinh tw néu trong SEQ ID NO.1-10; va mdi nguoc cd
ndng do tir 2 dén 20 pmol/ul dwoc chon tir nhdém bao gom cac trinh tw néu trong SEQ
ID NO.11-20;
- dau do HLA-A*31:01 chira céc axit nucleic dang ciu khoa (locked nucleic acid:
LNA) c6 n?mg do tir 0.2 dén 5 pmol/ul dugce chon tir nhdm bao géln cac trinh ty néu
trong SEQ ID NO.21-30, dau do nay dugc gin huynh quang fluorescein amidit
(FAM) hoac chat phat huynh quang duoc chon tir nhém 6 - carboxy - 2',4,4',5",7,7' —
hexachlorofluorescein (HEX), S5'-tetraclorofluorescein (TET), 6 - carboxy -
2'44' 577 - hexachlorofluorescein (JOE), 2'-cloro-7'phenyl-1,4-dicloro-6-
carboxy-fluorescein (VIC) va Yakima yellow phosphoramidit (yellow555) & dau 5'
va chat hip thy huynh quang IBFQ hoic BHQ ¢ dau 3';
- cdp mdi HLA-B*15:02 bao gdm mdi xudi c¢6 nong do tir 2 dén 20 pmol/pl duge
chon ta nhém bao gém cac trinh tw néu trong SEQ ID NO.31-40; va mdi nguoc ¢d
néng d6 tir 2 dén 20 pmol/ul dugc chon tu nhom bao gém cac trinh tu néu trong SEQ
ID NO.41-50;

- ddu do HLA-B*15:02 chira cac axit nucleic dang cau khoa (locked nucleic acid:
LNA) c6 néng do tr 0,2 dén 5 pmol/ul dugc chon tir nhém bao g@)m cac trinh ty néu
trong SEQ ID NO.51-60, diu do nay dugc gan huynh quang fluorescein amidit
(FAM) hodc chat phat huynh quang dugc chon tir nhom 6 - carboxy - 2',4,4'.5',7,7' —
hexachlorofluorescein (HEX), 5'-tetraclorofluorescein (TET), 6 - carboxy -
2'44'5' 77 - hexachlorofluorescein (JOE), 2'-cloro-7'phenyl-1,4-dicloro-6-
carboxy-fluorescein (VIC) va Yakima yellow phosphoramidit (yellow555) ¢ dau 5'
va chat hép thu huynh quang IBFQ hoac BHQ & dau 3"
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- ciip mdi beta-actin ¢6 nong do tir 2 dén 10 pmol/ul bao gom trinh tu néu trong SEQ
IDNO. 61 va SEQ ID NO.62; va
- d4u do beta-actin c6 nong do tir 0,2 dén 5 pmol/ul c6 trinh ty néu trong SEQ ID
NO.63, diu do nay duoc gan huynh quang sulforhodamine 101 axit clorit (Texas Red)
hoic 6-carboxy-X-thodamin (ROX) ¢ dau 5' va chat hap thy huynh quang IBFQ hoic
BHQ ¢ dau 3'
+ dbi chimg duong bao gdm dung dich chira cac plasmit tai t6 hop co ty 1é bang nhau
va mdi loai ¢6 nong do tir 10 dén 10° plasmit/pl, trong d6:
- plasmit PC3101 t4i to hop chira trinh tir nucleotit néu trong SEQ ID NO.64;

- plasmit PC1502 tai to hop chira trinh tu nucleotit néu trong SEQ ID NO.65;

)-?
3
fO

\
NO.66; va

- plasmit IC-actin tai t6 hop chira trinh tu nucleotit néu
+ d6i chirmg 4m bao gém dung dich chira cac plasmit tai to hop c6 ty 18 bang nhau va
mdi loai c6 ndng do tir 10° dén 10° plasmit/pl, trong d6:

- plasmit NC1 3101 tai to hop chira trinh tir nucleotit néu trong SEQ ID NO.67;

- plasmit NC2_3101 tai t6 hop chira trinh tu nucleotit néu trong SEQ ID NO.68;

- plasmit NC3 3101 tai to hop chira trinh tr nucleotit néu trong SEQ ID NO.69;

- plasmit NC1 1502 tai t6 hop chira trinh tu nucleotit néu trong SEQ ID NO.70;

- plasmit NC2_ 1502 tai t6 hop chira trinh ty nuclleotit néu trong SEQ ID NO.71; va

- plasmit IC-actin tai to hop chira trinh tir nucleotit néu trong SEQ ID NO.66.
2. Kit theo diém 1, trong d6 thanh phin dung dich phan tmg PCR, d6i ching am, dbi
chimg duong duoc dung trong cac o chira doc 1ap va dugc dong goéi kem theo hudng

dan st dung dé phat hién dong thoi gen khang nguyén HLA-A*31:01 va HLA-B*15:02.
3. Quy trinh san xut kit theo diém 1 hodc 2, trong d6 quy trinh nay bao gdm cac budc:
a) tao cac plasmit tai t6 hop bang cach chén lan luot trinh tw nucleotit néu trong SEQ ID
NO.64-71 vao plasmit, sau khi bién nap vao té bao E.coli, nudi cdy va chiét tach plasmit
tai to hop chira trinh ty nucleotit néu trong SEQ ID NO.64-71 ky hi¢u PC3101, PC1502,
IC-actin, NC1 3101, NC2 3101, NC3 3101, NC1_1502, NC2 1502, twong img;

b) tong hop va chuin d6 mdi doan moi bang cach tong hop nhan tao va chuan d¢ moi

doan mdi dén nong do 100 pmol/pl, trong do:
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- cap modi HLA-A*31:01 bao gom mdi xudi c6 trinh ty bat ky néu trong SEQ ID
NO.1-10; va moi nguoc co trinh tu bat ky néu trong SEQ ID NO.11-20;

- cap modi HLA-B*15:02 bao gom moi xudi co trinh tur bat ky néu trong SEQ ID
NO.31-40; va mdi nguge c6 trinh tu bat ky néu trong SEQ 1D NO.41-50;

- cgp mdi beta-actin bao gom trinh tr néu trong SEQ ID NO. 61 va SEQ ID NO.62;

¢) tong hop va chuan dé cac doan do bang cach téng hop nhén tao, gin diu huynh quang

va chuan d6 mdi doan do dén nong dd 10 pmol/pl, trong dé:

- dau do HLA-A*31:01 chira cac axit nucleic dang cau khoa (locked nucleic acid:

LNA) c6 trinh ty bat ky néu trong SEQ ID NO.21-30 duoc gan huynh quang

6-carboxy-fluorescein (VIC) va Yakima yellow phosphoramidit (yellow555) & dau 5'
va chat hip thu huynh quang IBFQ hoic BHQ & d4u 3';

- dAu do HLA-B*15:02 chira céc axit nucleic dang cau khoa (locked nucleic acid:
LNA) c6 trinh ty bat ky néu trong SEQ ID NO.51-60 dugc gin huynh quang
fluorescein amidit (FAM) hogc chat phat huynh quang dugc chon tir nhém 6 - carboxy
- 2'.4.4'5' 77 — hexachlorofluorescein (HEX), 5'-tetraclorofluorescein (TET), 6 -
carboxy - 2',4,4".5'.7,7' — hexachlorofluorescein (JOE), 2'-cloro-7'phenyl-1,4-dicloro-
6-carboxy-fluorescein (VIC) va Yakima yellow phosphoramidit (yellow555) & dau 5'
va chat hip thy huynh quang IBFQ hoic BHQ & dau 3';

- d4u do beta-actin c6 trinh tuy néu trong SEQ ID NO.63 duoc gan huynh quang
sulforhodamine 101 axit clorit (Texas Red) hoac 6-carboxy-X-rhodamin (ROX) ¢
dau 5' va chat hép thu huynh quang IBFQ hoac BHQ ¢ dau 3';

d) thu kit bang cach phdi tron cac thanh phan thu dwoc véi nude khir proteaza hodc dung
dich dém, cac ANTP, dUTP, UNG, Taq ADN polymeraza dé thu dung dich phan tmg
PCR, d6i chimg duong va dbi chimg 4m, trong dé:

+ dung dich phan tng PCR bao gém dung dich dém 2X ¢6 cac ANTP, dUTP, UNG, Taq
ADN polymeraza chura:

- cap mbi HLA-A*31:01 véi mdi doan mdi c6 ndng do tir 2 dén 20 pmol/pl;
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- dAu do HLA-A*31:01 ¢4 ndng d6 tir 0,2 dén 5 pmol/pl;
- cip mdi HLA-B*15:02 véi mdi doan mdi ¢6 ndng d6 tir 2 d&én 20 pmol/pl;
- dau do HLA-B*15:02 ¢c6 néng do tr 0,2 dén 5 pmol/pul;
- c4p mdi beta-actin v6i mdi doan mdi co ndéng d6 tir 2 dén 10 pmol/ul; va
- dau do beta-actin co nc‘“)ng d6 tr 0,2 dén 5 pmol/pl;
+ dbi ching duong bao gdm nuéc khir proteaza duoce bd sung 1an luot cac plasmit tai t6
hop ¢6 ty 18 bang nhau dén khi mdi loai dat nong do tir 10° dén 10° plasmit/pl, trong d6:
- plasmit PC3101 tai to hop chira trinh tu nucleotit néu trong SEQ ID NO.64;
- plasmit PC 1502 tai t6 hop chira trinh tw nucleotit néu trong SEQ ID NO.65;
- plasmit IC-actin tai t6 hop chira trinh tu nucleotit néu trong SEQ ID NO.66; va
+ dbi chimg 4m bao gdm nudc khir proteaza dugc bd sung 1an luot cac plasmit tai t6
hop ¢6 ty 16 bang nhau va mdi loai ¢6 ndng d6 tir 10° dén 10° plasmit/ul, trong d9:
- plasmit NC1 3101 tai to hop chira trinh tir nucleotit néu trong SEQ ID NO.67;
- plasmit NC2 3101 t4i t6 hop chira trinh tw nucleotit néu trong SEQ ID NO.68;
- plasmit NC3_3101 tai to hop chita trinh tur nucleotit néu trong SEQ ID NO.69;
- plasmit NC1_1502 tai to hop chira trinh trr nucleotit néu trong SEQ ID NO.70;
- plasmit NC2_1502 tai to hop chira trinh tw nucleotit néu trong SEQ ID NO.71; va
- plasmit IC-actin tai to hop chira trinh tur nucleotit néu trong SEQ ID NO.66
sau khi tron déu, thu duoc cac dung dich phan tmg PCR, d6i chimg dwong va doi chig

am, mdi dung dich nay duogc chira trong cac lo chira doc 1ap thu dugc kit d phat hién
gen khang nguyén bach cau nguoi gay di tng thude diéu tri bénh dong kinh.

4. Quy trinh theo diém 3, trong d6 plasmit dwoc st dung dé tao cac plasmit tai to hop
PC3101, PC1502, IC-actin, NC1 3101, NC2 3101, NC1 1502 va NC2 150 dugc chon
tir nhom bao gdm plasmit pUC19, pJET1 va pTOP TA V2.

5. Quy trinh theo diém 3 hoac 4, trong d6 quy trinh ndy con bao g6m budc déng géi cac
lo chtra dung dich phan tng PCR, ddi chimg 4m, d6i chimg duong va kém theo huéng
dan sir dung @ phat hién dong thoi gen khang nguyén HLA-A*31:01 va HLA-B*15:02.

37
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DANH MUC TRINH TU

<110> Trudng Pai hoc Khoa hoc Ty nhién, Pai hoc Qubc gia Ha N&i
<120> Kit dé& phat hién ddng thdi gen khang nguyén bach cdu ngudi gay di
ang thudc didu tri bénh déng kinh HLA-A*31:01 va HLA-B*15:02 va

quy trinh san xudt kit nay

<130>
<160> 71
<170>

<210> 1

<211> 18

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> Dboan mdi

<220>
<400> 1
CTCCATGAGG TATTTCAC 18

<210> 2

<211> 19

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> Doan mdi

<220>
<400> 2
ACTCCATGAG GTATTTCAC 19

<210> 3

<211> 21

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> boan mdi

<220>
<400> 3
CCACTCCATG AGGTATTTCA C 21

<210> 4

<211> 21

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> Dboan mdi
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<220>
<400> 4
CCACTCCATG AGGTATATCA C 21

<210> b

<211> 21

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> Doan mdi

<220>
<400> 5
CCACTCCATG AGGTATCTCA C 21

<210> 6

<211> 21

<212> ADN

<213> Trinh tu nhén tao
<220>

<223> Poan mdi

<220>
<400> 6
CCACTCCATG AGGTATGTCA C 21

<210> 7

<211> 21

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> Poan mdi

<220>
<400> 7
CACTCCATGA GGTATTTCAC C 21

<210> 8

<211> 19

<212> ADN

<213> Trinh tw nhan tao
<220>

<223> Poan mdi

<220>
<400> 8
CTCCATGAGG TATTTCACC 19



<210> 9

<211> 20

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> Poan mdi

<220>
<400> 9
ACTCCATGAG GTATTTCACC

<210> 10

<211> 22

<212> BADN

<213> Trinh tu nhan tao
<220>

<223> bDoan mdi

<220>
<400> 10
CCACTCCATG AGGTATTTCA CC

<210> 11

<211> 18

<212> ADN

<213> Trinh tix nhan tao
<220>

<223> Doan mdi

<220>
<400> 11
ACTCGGTCAA TCTGTGAG

<210> 12

<211> 19

<212> ADN

<213> Trinh tu nhdn tao
<220>

<223> Poan mdi

<220>
<400> 12
CACTCGGTCA ATCTGTGAG

<210> 13

<211> 20

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> Dboan mdi

54023
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20

22

18

19
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<220>
<400> 13
CCACTCGGTC AATCTGTGAG

<210> 14

<211> 21

<212> ADN

<213> Trinh tu nhén tao
<220>

<223> Doan mdi

<220>
<400> 14
CCACTCGGTC AATCTGTGAG T

<210> 15

<211> 22

<212> ADN

<213> Trinh tyu nhé&n tao
<220>

<223> Doan mdi

<220>
<400> 15
CCACTCGGTC AATCTGTGAG TG

<210> 16

<211> 16

<212> ADN

<213> Trinh tuy nhén tao
<220>

<223> Poan mdi

<220>
<400> 16
CAGGTCCACT CGGTCA

<210> 17

<211> 17

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> boan mdi

<220>
<400> 17
CCAGGTCCAC TCGGTCA

43/56

20

21

22

16

17
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<210> 18

<211> 18

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> Poan mdi

<220>
<400> 18
CCAGGTCCAC TCGGTCAA

<210> 19

<211> 18

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> Doan mdi

<220>
<400> 19
CCCAGGTCCA CTCGGTCA

<210> 20

<211> 19

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> Poan mdi

<220>
<400> 20
CCCAGGTCCA CTCGGTCAA

<210> 21

<211> 14

<212> ADN

<213> Trinh ty nhan tao

<220>

<222> (5), (8), (10) la axit nucleic dang cdu khoéa
<223> boan do

<220>
<400> 21
ACTC'AGG'CC'T CTCC

<210> 22

<211> 15

<212> ADN

<213> Trinh tuy nhan tao
<220>

44/56
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18
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<222> (6), (9), (11) la axit nucleic dang cau khéa
<223> boan do

<220>
<400> 22
TACTC'AGG'CC 'TCTCC 15

<210> 23

<211> 16

<212> ADN

<213> Trinh ty nhan tao

<220>

<222> (6), (9), (11) l1la axit nucleic dang cau khda
<223> Dboan do,

<220>
<400> 23
TACTCYAGG'CC 'TCTCCT 16

<210> 24

<211> 16

<212> ADN

<213> Trinh tu nhan tao

<220>

<222> (5), (11) la axit nucleic dang cau khéa
<223> Poan do,

<220>
<400> 24
TACTC'AGGCC 'TCTCCT 16

<210> 25

<211> 16

<212> ADN

<213> Trinh ty nhan tao

<220>

<222> (6), (9), (11), (13) la axit nucleic dang cdu khoéa
<223> Poan do,

<220>
<400> 25
TACTC'AGG'CC 'TC'TCCT 16

<210> 26

<211> 16

<212> ADN

<213> Trinh tu nhan tao

<220>

<222> (4), (6), (9), (11) la axit nucleic dang cau khda
<223> boan do,



<220>
<400>

54023

26

TAC'TC'AGG'CC 'TCTCCT

<210>
<211>
<212>
<213>
<220>
<222>
<223>

<220>
<400>
TACTC

<210>
<211>
<212>
<213>
<220>
<222>
<223>

<220>
<400>
TACTC

<210>
<211>
<212>
<213>
<220>
<222>
<223>

<220>
<400>
TACTC

<210>
<211>
<212>
<213>
<220>
<222>
<223>

<220>

27

16

ADN

Trinh tu nhan tao

(6), (9), (10), (11) la axit nucleic dang cau khda
poan do,

27
TAGG'C'C TTCTCCT

28

16

ADN

Trinh tyu nhén tao

(6), (8), (9), (11) la axit nucleic dang cau khda
Poan do,

28
"AG'G'CC 'TCTCCT

29

16

ADN

Trinh ty nhan tao

(6), (9), (10), (12) la axit nucleic dang cau khoéa
Poan do,

29
TAGG'CC 'T'CTCCT

30

16

ADN

Trinh tu nhd&n tao

(9), (11) 1a axit nucleic dang cau khéa
Poan dod,
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<400> 30
TACTCAGG'CC '"TCTCCT

<210> 31

<211> 17

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> Doan mdi

<220>
<400> 31
CGCGAGTCCG AGGTTGG

<210> 32

<211> 17

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> Doan mdi

<220>
<400> 32
CGCGAGTCCG AGGGTGG

<210> 33

<211> 17

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> Doan mdi

<220>
<400> 33
CGCGAGTCCG AGGCTGG

<210> 34

<211> 18

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> DPoan mdi

<220>
<400> 34
CGCGAGTCCG AGGATGGC

<210> 35
<211> 18
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<212> ADN

<213> Trinh ty nhan tao
<220>

<223> Doan mdi

<220>
<400> 35
CGCGAGTCCG AGGTTGGC

<210> 36

<211> 18

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> Doan mdi

<220>
<400> 36
CGCGAGTCCG AGGGTGGC

<210> 37

<211> 18

<212> ADN

<213> Trinh tyg nhan tao
<220>

<223> DPoan mdi

<220>
<400> 37
CGCGAGTCCG AGGCTGGC

<210> 38

<211> 18

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> boan mdi

<220>
<400> 38
CGCGAGTCCG AGGATTGC

<210> 39

<211> 18

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> Poan mdi
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<220>
<400> 39
CGCGAGTCCG AGGATAGC

<210> 40

<211> 18

<212> ADN

<213> Trinh tyu nhan tao
<220>

<223> Doan mdi

<220>
<400> 40
CGCGAGTCCG AGGATCGC

<210> 41

<211> 15

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> Doan mdi

<220>
<400> 41
AGGTTCCGCA GGCTC

<210> 42

<211> 16

<212> ADN

<213> Trinh tu nhén tao
<220>

<223> Poan mdi

<220>
<400> 42
AGGTTCCGCA GGCTCT

<210> 43

<211> 17

<212> ADN

<213> Trinh twu nhan tao
<220>

<223> Doan mdi

<220>

<400> 43
AGGTTCCGCA GGCTCTC

10
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18
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<210> 44

<211> 18

<212> ADN

<213> Trinh tuy nhan tao
<220>

<223> bDboan mdi

<220>
<400> 44
AGGTTCCGCA GGCTCTCT

<210> 45

<211> 19

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> Poan mdi

<220>
<400> 45
CAGGTTCCGC AGGCTCTCT

<210> 46

<211> 19

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> Poan mdi

<220>
<400> 46
CAGGTTCCGC AGGCTCTCT

<210> 47

<211> 19

<212> ADN

<213> Trinh ty nh&n tao
<220>

<223> boan mdi

<220>
<400> 47
AGGTTCCGCA GGCTCTCTC

<210> 48

<211> 17

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> bDoan mdi

11
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<220>
<400> 48
GGTTCCGCAG GCTCTCT 17

<210> 49

<211> 16

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> Doan mdi

<220>
<400> 49
GTTCCGCAGG CTCTCT 16

<210> 50

<211> 15

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> Doan mdi

<220>
<400> 50
TTCCGCAGGC TCTCT 15

<210> 51

<211> 16

<212> ADN

<213> Trinh ty nhan tao

<220>

<222> (3), (5), (13), (15) la axit nucleic dang cdu khoéa
<223> boan do

<220>
<400> 51
GG'AA'CACARCA GA'TC'TC 16

<210> 52

<211> 17

<212> ADN

<213> Trinh ty nhd&n tao

<220>

<222> (4), (6), (14), (l6) la axit nucleic dang cau khoéa
<223> boan do,

<220>
<400> 52

12



54023 £o/56

CGG'AA'CACAC AGA'TC'TC 17

<210> 53

<211> 18

<212> ADN

<213> Trinh ty nhan tao

<220>

<222> (5), (8), (10) la axit nucleic dang cau khda
<223> Poan do,

<220>
<400> 53
CGG'RAA'CACAC AGA'TC'TCC 18

<210> 54

<211> 18

<212> ADN

<213> Trinh ty nhan tao

<220>

<222> (5), (1), (15), (17) 1la axit nucleic dang cdu khéa
<223> bDboan do,

<220>
<400> 54
CCGG'AA'CACA CAGA'TC'TC 18

<210> 55

<211> 19

<212> ADN

<213> Trinh tu nhan tao

<220>

<222> (5), (7), (15), (17) la axit nucleic dang cdu khoéa
<223> bDoan do,

<220>
<400> 55
CCGG'AA'CACA CAGA'TC'TCC 19

<210> 56

<211> 16

<212> ADN

<213> Trinh tw nhan tao

<220>

<222> (3), (5), (10), (13), (15 1la axit nucleic dang cdu khda
<223> boan do,

<220>

<400> 56
GG'AA'CACAC'A GA'TC'TC 16

13



54023 53/56

<210> 57

<211> 17

<212> ADN

<213> Trinh ty nhan tao

<220>

<222> (5), (8), (10) la axit nucleic dang cau khda
<223> Poan do,

<220>
<400> 57
CGG'RA'CACAC 'AGA'TC'TC 17

<210> 58

<211> 18

<212> ADN

<213> Trinh ty nhan tao

<220>

<222> (4), (6), (11), (14), (1l6) la axit nucleic dang céu khda
<223> boan do,

<220>
<400> 58
CGG'RA'CACAC 'AGA'TC'TCC 18

<210> 59

<211> 18

<212> ADN

<213> Trinh ty nhan tao

<220>

<222> (5), (1), (12), (15), (17) la axit nucleic dang cadu khoéa
<223> Dboan do,

<220>
<400> 59
CCGG'AA'CACA C'AGA'TC'TC 18

<210> 60

<211> 19

<212> ADN _

<213> Trinh ty nhan tao

<220>

<222> (5), (7), (11), (14), (16) la axit nucleic dang cau khda
<223> bPoan do,

<220>
<400> 60
CCGG'AA'CACA C'AGA'TC'TCC 19

<210> 61

14



<211> 18
<212> ADN

54023

<213> Trinh tuyu nhan tao

<220>
<223> Poan mdi

<220>
<400> 61
TGAGCGCGGC TACAGCTT

<210> 62
<211> 22
<212> ADN

<213> Trinh tyg nhan tao

<220>
<223> Poan mdi

<220>
<400> 62
TCCTTAATGT CACGCACGAT

<210> 63
<211> 23
<212> ADN

TT

<213> Trinh tu nhan tao

<220>
<223> Poan mdi

<220>
<400> 63
ATGCCTGAGA GGGAAATGAG

<210> 64
<211> 270
<212> ADN
<213> HLA-A
<220>

GGC

<223> plasmit tai td hop

<220>

<400> 64

GCTCCCACTC CATGAGGTAT
GCTTCATCGC CGTGGGCTAC
CGAGCCAGAG GATGGAGCCG
ACCAGGAGAC ACGGAATGTG
TGCGCGGCTA CTACAACCAG

<210> 65
<211> 532
<212> ADN

TTCACCACAT
GTGGACGACA
CGGGCGCCGT
AAGGCCCACT
AGCGAGGCCG

CCGTGTCCCG GCCCGGCCGC GGGGAGCCCC
CGCAGTTCGT GCGGTTCGAC AGCGACGCCG
GGATAGAGCA GGAGAGGCCT GAGTATTGGG
CACAGATTGA CCGAGTGGAC CTGGGGACCC

15

54/56

18

22

23

60
120
180
240
270



<213> HLA-B
<220>

54023

<223> plasmit téai td hop

<220>
<400> 65
GGTATTTCTA
GCTACGTGGA
CGCCCCGGGC
TCTCCAAGAC
ACCAGAGCGA
CACGTACGGC
GGACCCGCCC
AGTTGAGGCC
GACCGCGGGG

<210>
<211>
<212>
<213>
<220>
<223>

66
60
ADN

beta-

<220>

<400> 66

TGAGCGCGGC TACAGCTTCA CCACCACGGC CGAGCGGGAA ATCGTGCGTG ACATTAAGGA

<210>
<211>
<212>
<213>
<220>
<223>

67
158
ADN

<220>

<400> 67

CTCCCACTCC ATGAGGTATT TCTACACCTC CCACTCCATG AGGTATTTCT TCACCTCCCA
CTCCATGAGG TATTTCTCCA CGCAGGAGAG GCCTGAGTAT TGACCAGGAG ACACGGAATG

CACCGCCATG
CGACACCCAG
GCCATGGATA
CAACACACAG
GGCCGGTGAG
CCGGGTCGCC
AAACCCTCGA
AAAATCCCCG
CCGGGGCCAG

actin

HLA-A

TCCCGGCCCG
TTCGTGAGGT
GAGCAGGAGG
ACTTACCGAG
TGACCCCGGC
CCGAGTCTCC
CCGGCGAGAG
CGGGTTGGTC
GGTCTCACAT

plasmit tai td hop

plasmit téi td hop

GCCGCGGGGA
TCGACAGCGA
GGCCGGAGTA
AGAGCCTGCG
CCGGGGCGCA
GGGTCCGAGA
CCCCAGGCGC
GGGGCGGGGC
CATCCAGAGG

TGAAGGCCCA CTCACAGATT GACCGAGTGG ACCTGGGG

<210>
<211>
<212>
<213>
<220>
<223>

68
150
ADN

<220>

<400> 68

GCTCCCACTC CATGAGGTAT TTCACCACAT CCAGCAGGAG GGGCCGGAGT ATTGCAGGAG

HLA-A

plasmit téi td hop

16

GCCCCGCTTC
CGCCGCGAGT
TTGGGACCGG
GAACCTGCGC
GGTCACGACT
TCCGCCCCCC
GTTTACCCGG
GGGGCTCGGG
ATGTATGGCT

ATCGCAGTGG
CCGAGGATGG
AACACACAGA
GGCTACTACA
CCCCATCCCC
TGAGGCCGCG
TTTCATTTTC
GGACGGGGCT
GC

55/56

60
120
180
240
300
360
420
480
532

60

60
120
158

60



54023

GGTCCGGAGT ATTGCAGGAG GAGCCGGAGT ATTGACCAGG AGACACGGAA TGTGAAGGCC
CACTCACAGA TTGACCGAGT GGACCTGGGG

<210> 69

<211> 128

<212> ADN

<213> HLA-A

<220>

<223> plasmit tai té hop

<220>

<400> 69

GCTCCCACTC CATGAGGTAT TTCACCACGC AGGAGAGGCC TGAGTATTGG CCCAGTCACA
GACTGACCGA GTGGACCTGG GGACCCTGGG CCCACTCACA GACTGACCGA GAGAACCTGG
GGACCCTG

<210> 70

<211> 160

<212> ADN

<213> HLA-B

<220> :

<223> plasmit tai td hop

<220>

<400> 70

AGCGACGCCG CGAGTCCGAG GACGGAGCCC GCCGCGAGTC CGAGAGAGGA GCCCGCCGCG
AGTCCCAGAG GGGAGCCGTA TTGGGACCGG AACACACAGA TCTCCAAGAC CAACACACAG
ACTTACCGAG AGAGCCTGCG GAACCTGCGC GGCTACTACA

<210> 71

<211> 172

<212> ADN

<213> HLA-B

<220>

<223> plasmit tai td hop

<220>

<400> 71

GCGTTCGACAG CGACGCCGCG AGTCCGAGGA TGGCGCCCCG GACCGGGAGA CACAGATCTC
CAAGTGAGGA TGGCGCCCCG GACCGGGAGA CACGGAACAT GGACCGGGAG ACACAGAAGT
ACARGAAGAC CAACACACAG ACTTACCGAG AGAGCCTGCG GAACCTGCGC GG

17

56/56

120
150

60
120
128

60
120
160

60
120
172





