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C*0302. Sang ché ciing dé cap dén phuong phap PCR dic hiéu alen dung dé phat hién va

phan biét thé dong hop tir va di hop tir ctia alen HLA-C*0302 va cac tng dung xét nghiém

phat sinh ma str dung bé mdi nay.
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Linh vue ki thuét dwoc dé cap

Giai phép hitu ich thudc linh vuc sinh hoc phén tir va xét nghiém gen, cu thé 1a dé
cap dén phuong phap PCR dic higu alen ding dé phat hién va phan biét thé dong hop tir
va di hop tir cta alen HLA-C*0302 cling nhu d& xuat cac mdi thu dwoc tir phuong phép

nay dé str dung cho cac (mg dung xét nghiém phat sinh khéc.
Tinh trang k¥ thuét cua giai phap hiru ich

Hé théng khang nguyén bach cau nguol (HLA) la mét ho gen ma hoéa cho phirc
hop khang nguyén phu hop to chirc chinh ctia ngudi (MHC) dong vai trd quan trong
trong hoat déng ctia hé mién dich. HLA lan diu tién dugc phat hién khi nghién ctru hién
tuong thai ghép (Andrew J, George T (1995), “Disease usceptibility, transplantation and
the MHC”, Immunology Today, 5(16), 209-211.). Khi ciy mb ghép cho mot co thé khic
khong gidng nhau v& cac khang nguyén nay (tirc 1d khong hda hop véi td chire) thi ching
s& kich thich co thé khoi phat dap ung midn dich, din dén thai loai md ghép. Cac gen
thugc ho HLA ndm trén nhark ngin cta nhiém séc thé sb 6, chidu dai tong cong 13 3.600
kb hodc 4,6 x 10° bazo nito, bao gém 224 gen, trong d6 c¢6 128 gen co chirc ndng va 96
gen khéng c6 chirc ning. Cho dén nay, HLA duoc coi la ho gen phtc tap nhit va da hinh
(polymorphism) nhét ctia con ngudi. Ho gen nay duoc chia thanh 3 16p I, II, III trong d6
16p 1 gdm céc gen HLA-A, B, C, E, F, G. ,

HLA 16p 1, typ C (HLA-C) nam trén nhanh ngén ctia nhi®m séc thé s 6 tai vi tri
6p21.33 (Hinh 1) c6 kich thude 3.388 bazo, bit dau tir nucleotit 31.268.749 - 31.272.136
(https://www.genecards.org/cgi-bin/carddisp.pl?gene=HLA-C#snp) va la ving gen c6 su
da hinh Idm v61 6067 alen HLA-C va 2523 SNP d3d dugc ghi nhan theo $b lidu cap nhat
tai thang 7/2020 cla co SG dir ligu IMGT/HLA
(http://hla.alleles.org/nomenclature/stats.html) va co s& dix liéu GeneCards
(https://www.genecards.org/cgi-bin/carddisp.pl?gene=HLA-C#snp). Cac nghién ciru
chuyén sau sang loc hang loat alen HLA 16p I da phat hién HLA-C*0302 1a mdt alen c¢6
lién quan t61 nguy co cac phan Ung c6 hai trén da nghiém trong (SCARs) do allopurinol
gdy ra (Hung S. I, Chung W. H., et al. (2005), "HLA-B*5801 allele as a genetic marker
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for severe cutaneous adverse reactions caused by allopurinol”, Proc Natl Acad Sci U S
A, 102(11), pp. 4134-9;  Kang H. R., Jee Y. K., et al. (2011), "Positive and negative
associations of HLA class I alleles with allopurinol-induced SCARs in Koreans",
Pharmacogenet Genomics, 21(5), pp. 303-7). Allopurinol 1a thudc didu tri tang axit uric
méu duge dung phd bién trén thé gidi néi chung va Viét Nam néi riéng. Tuy nhién, day
cing 14 mét trong nhing thubc ding dau danh sach dugc bao co lién quan t6i cac phan
{mg qua man ca trong va ngoai nude. Cac phan tmg c6 hai trén da nghiém trong (SCARs)
do allopurinol rat nguy hiém, véi nhiéu ton thuong nang né va ty 18 tr vong cao (Luong
Pirc Diing ”, (2015), "Nghién ciru déic diém lam sang, cdn lam sang, mé bénh hoc va
héa mé mién dich ciia hdi chirng Steven-Johnson va Lyell do di vmg thudc", Ludn én Tién
sy Y hoc, Pai hoc Y Ha Ng¢i, tr. 63-65); Fan W. L., Shiao M. S., et al. (2017), "HLA
Association with Drug-Induced Adverse Reactions", J Immunol Res, 2017, pp. 3186328;;
Nguyen K. D., Tran T. N, et al. (2019), "Drug-induced Stevens-Johnson syndrome and
toxic epidermal necrolysis in Vietnamese spontaneous adverse drug reaction database: A
subgroup approach to disproportionality analysis”, J Clin Pharm Ther, 44(1), pp. 69-
77,Ramasamy S. N., Korb-Wells C. S., et al. (2013), "Allopurinol hypersensitivity. a
systematic review of all published cases, 1950-2012", Drug Saf, 36(10), pp. 953-80). Tai
Viét Nam, mot nghién ctru thuc hién trén 60 bénh nhan SJIS/TEN (HO1 chimg Steven-
Sohson/Hoai tir thuong bi nhiém doc) diéu tri noi tra tai Trung tAm Di tng — Mién dich
lam sang, bénh vién Bach Mai, tir 7/2013 dén 7/2014 ghi nhan allopurinol 1a thubc ding
d4u trong danh sach 33 thubc gay SJS/TEN, chiém 21,7% (13/60) cac truong hop diéu tri
tai tAm trung tdm nay (Lwong Pirc Diing (2015), "Nghién ciru ddc diém lam sang, cdn
lam sang, mé bénh hoc va héa mé mién dich ciia héi chitng Steven-Johnson va Lyell do
di ung thuée", Ludn dan Tién sy Y hoc, Pai hoc Y Ha Noi, tr. 63-65). Mot nghién ctru khac
téng quan tir co s& dit liéu cac béo cao phan ung co hai cua thudc (ADR) cua Viét Nam
giai doan 2010 — 2015 cho thiy trong 28.698 bao cdo ghi nhan 136 truong hop vé SIS va
TEN. Céc truong hop SIS/TEN lién quan té1 allopurinol 1a 15/136 (11,03%), ding tha 3
trong s cac thudc dugc bao céo nhiéu nhit, véi ty suat chénh ghi nhan (ROR) (95%CI)
la4,2 (2,2-7,59) (Nguyen K. D., Tran T. N., et al. (2019), "Drug-induced Stevens-Johnson
syndrome and toxic epidermal necrolysis in vietnamese spontaneous adverse drug

reaction database: A subgroup approach to disproportionality analysis", J Clin Pharm
Ther, 44(1), pp. 69-77).
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Tuy nhién, hién nay tai Viét Nam chua c6 mot nghién ctru chuyén sau nao danh
gi4 mbi lién quan ctia alen HLA-C*0302 t6i nguy co SCAR do allopurinol trong khi dé
alen nay cé tin sudt dang ké trong cong d6ng nguoi Kinh Viét Nam 1a 6,8% (Hoa BK,
Hang NTL, et al. (2008), "HLA-A,-B,-C,-DRBI and-DQBI alleles and haplotypes in the
Kinh population in Vietnam", Tissue antigens, 71(2), pp. 127-134). Vi viy, mot nghién
ctru bénh — ching toan dién danh gia mdi lién quan gifta alen HLA-C*0302 véi nguy co
SCARs do allpurinol 14 cn thiét. Didu kién tién quyét dé thuc hién nghién ciru 1a cn c6
mot phuong phap phat hién alen HLA-C*0302 d& thuc hién vé6i chi phi thip va c6 the dé
dang 4p dung trén lam sang tr d6 co thé g6p phan ngin ngra nguy co SCARs khi su

dung allopurinol.

Cho dén nay, di c6 nhidu phuong phap PCR duoc ding dé xét nghiém gen noi
chung nhu SSP-PCR, real-time PCR, v.v... Cu thé, dé phat hién hang loat alen cua gen
HLA-C, ngudt co hiéu biét trung binh trong linh vyc thuong sir dung phuong phap SSP-
PCR 1a phuong phap PCR dung mdi dic hidu véi trinh tu gen (Invitrogen (2012),
"4lISet+™ Gold SSP", pp. 1-26; Bunce M, O'neill CM, et al. (1995), "Phototyping:
comprehensive DNA typing for HLA-A, B, C, DRBI, DRB3, DRB4, DRB5 & DQBI by
PCR with 144 primer mixes utilizing sequence-specific primers (PCR-SSP)", 46(5), pp.
355-367; GeneBOX (2010), "HLA-C single 1.0 Typing Kit", pp. 1 — 25). Tuy nhién,
phuong phap nay chi phu hop cho nghién ctru hang loat cac alen HLA-C dé phat hién
ddng thoi nhiéu alen/nhém alen HLA-C. Nhuoc diém khac cua phuong phéap SSP-PCR la
su dung ) lugng 16n cac cap mdi nham muc dich nghién ctru sang loc mot loat cac alen
dé tim ra alen ‘mg vién lién quan t6i bénh, di Ung thudc, nghién ctru vacxin, nghién ciru
dich 3 hodc phat hién alen da hinh méi. Viéc st dung nhidu cdp moi dong nghia v6i chi
phi cao va mat nhidu théi gian. Do d6, cic phuong phap nay khong phu hop dé st dung
trén 1Am sang véi muc dich sang loc, cin cho két qua nhanh, chinh xac va chi phi thap.
Nhu véy, tdn tai nhu cau phat trién mot phuwong phap mai nham phat hién dic hiéu alen
HLA-C*0302 v&i d6 nhay 100% dé khong bo sot bénh nhan nao mang alen HLA-C*0302
nham han ché toi da nguy co SCARs do allopurinol. Mat khac nhugc diém chung cua cac
phuong phap PCR xéc dinh kiéu gen HLA 1a thuong khong phén biét duoc kiéu gen dong
hop ti/ di hop tir do dac diém da hinh qué cao va phirc tap cua ho gen nay. Trong khi do,
nhiéu nghién ctru da chimg minh sy khac biét vé mirc d6 nghiém trong ciia ADR & nhiing

nguoi mang alen nguy co c6 kiéu gen ddng hop tir va di hop tur.
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Vi vay, muc dich cta giai phap hitu ich nay la dé xuét phuong phap PCR méi khic
phuc duoc cac thiéu sot trén, cu thé 1a phat hién va phéan biét dugc alen HLA-C*0302 &
thé ddng hop tir hay di hop tir v6i d6 nhay 100% dé khong bo s6t bénh nhan nao mang
alen HLA-C*0302 nhim han ché t6i da nguy co SCARs do allopurinol. Pay 1a phuong
phap PCR déc hiéu alen (AS-PCR), cu thé 1a dic hiéu v6i alen HLA-C*0302. Phuong
phap AS-PCR méi nay khac biét v6i SSP-PCR va cic phuong phép PCR truyén thong
khéc bdi cac vu diém sau: (i) bd mdi dugc thibt ké co sy khac biét dé ting tinh dic higu
v6i alen muc tiéu va phan biét duoc alen HLA-C*0302 & thé déng hop t hay di hop tr
cling nhu kiém luén vai tro noi kiém, didu ma cac phuong phap PCR khéc trude day
thuong khéng co6 va (ii) phuong phap str dung s6 luong cap mdi it hon han nén cac héa
chét lién quan nhu thubc tht, sinh pham ciing dong it hon, dan dén chi phi thdp hon déng
ké, cach thuc thuc hién cling don gian hon va theo do thoi gian tra két qud nhanh hon
(trong ngay).

Ban chét k§ thuét ciia giai phap hitu ich

Muc dich ctia giai phép hitu ich 1a d& xuét cdc bd mdi duge thiét ké dac hidu nhim
phat hién alen HLA-C*0302 co thé str dung cho cic tmg dung xét nghiém phéat sinh khac,
chéng han nhu st dung trong cac bd kit xét nghi€ém nhanh alen HLA-C*0302.

Muc dich nfta cta giai phap 1a dé& xut phuwong phdp méi dé phat hién dic hiéu
alen, cu thé hon 13 d& xuit phuong phdp PCR dic hiéu alen (AS-PCR) dung dé phat hién
va phén biét thé dong hop tir va di hop tit clia alen HLA-C*0302. Phuong phap nay c6 do
nhay 100% va ting tinh dac hiéu vdi alen muc tiéu xét trén khia canh mirc do tuong déng
vé trinh tu gifta cic alen HLA-C 1a rat cao.

Pé dat duoc cac muc dich néu trén, khia canh thir nhét cua giai phap hitu ich dé
xuét bd mdi bao gdm bbn cip mdi ding dé phat hién va phan biét thé ddng hop tir va di
hop tir ctia alen HLA-C*0302, dic trung & chd:

(1) cap moi thi nhat cé tac dung khuéch dai dic hiéu doan exon 2 - exon 3 cila cic
alen HLA-C, va mdi xudi duoc thay thé mét nucleotit bﬁng mot nucleotit khac
khong bd sung vo1 khudén ADN & vi tri ngay canh nucleotit dau 3’ tan, co trinh tu
nhu dugc néu trong SEQ ID No: 1 va SEQ ID No: 2;

(ii) ciip mdi thit hai c6 tac dung khuéch dai ddc hiéu 15 alen HLA-C khac ngoai 3 alen
HLA-C*0302, HLA-C*0303, HLA-C*0304, c6 trinh tg nhu dugc néu trong SEQ
ID No: 3 va SEQ ID No: 4;
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(i) cap mdi thir ba c6 tac dung khuéch dai ddc hiéu 2 alen HLA-C*0303, HLA-
C*0304, va mdi xudi dugc thay thé mot nucleotit béng mot nucleotit khac khong
bd sung vGi khudn ADN ¢ vi tri nucleotit thir 3 tinh tur dau 3’ tan, c6 trinh tu nhu
dugc néu trong SEQ ID No: 5 va SEQ ID No: 6; va

(iv) cap mdi tht tu c6 tic dung khuéch dai dac hiéu alen HLA-C*0302, va mdi xudi
dugc thay thé mot nucleotit bang mot nucleotit khic khong bd sung v6i khudn
ADN ¢ vi tri nucleotit ngay canh nucleotit dAu 3’ tin, co trinh tu nhu dugc néu
trong SEQ ID No: 7 va SEQ ID No: 6;

trong do mdi cap mdi duoc liét ké 1an luot twong ng véi moi xudi va mdi nguoc theo
chiéu 5’ dén 3’

Khia canh thr hai cta giai phap hitu ich d& xuat phuong phap PCR déc hiéu alen
(AS-PCR) dung dé phat hién va phén biét thé dong hop tir va di hop tir cta alen HLA-
C*0302 c6 céc budc:

(i) thuc hién phan tng PCR lan (1) 1 phan ing khuéch dai didc hiéu doan exon 2 -
exon 3 clia alen HLA-C, trong d6 st dung cdp mdi thir nhat dé cho ra san phim
PCR thir nhét;

(ii) thuc hién phan tng PCR lan (2) bao gém 3 phan tmg PCR tién hanh song song, 1a
khuéch dai san phém PCR thr nhét sau khi duogc pha loang, trong d6 sir dung céac
cap mdi thir hai, thir ba va thir tw dé cho ra cac sin pham PCR tuwong ng;

(iii) doc két qua cac san phdm PCR thu dugc & budc (ii) dé phat hién va phan biét thé
ddng hop tir va di hop tir cia alen HLA-C*0302.

Mo ta van tat cac hinh vé

Hinh 1 1a vi tri cia vung gen HLA va vi tri cu thé cua gen HLA 16p I typ C (HLA-

C) trén nhiém sac the so 6.

Hinh 2 14 vi tri gan moi ddc hiéu alen & budc PCR thi hai ctia Vi du 1 trong d6
khung vudng 13 vi tri gén ctia cac mdi trén khuén ADN: A 14 vi tri gén ciia moi xudi SEQ
ID No: 5 va SEQ ID No: 7 trén khuén ADN. Cac nucleotit khong b6 sung véi khuon
ADN duoc t6 mau nén ddm; B 13 Vi tri gin ctia m6i nguge SEQ ID No: 6 va SEQ ID No:

4 trén khudn ADN. Cac nucleotit khac nhau gifta 2 mdi dugc t6 mau nén dam.

Hinh 3 13 so d6 thuc hién phuong phap PCR-AS cuia Vi du 1 va cach doc két qua
dién di phat hién va phan biét thé déng hop ti/ di hop tir ctia alen HLA-C*0302.
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MO ta chi tiét giai phap hitu ich

Theo mét phuong an uu tién, bo mdi bao gém bén cap mdi duoc thiét ké dac hiéu
dé phat hién alen HLA-C*0302.

Alen nay co6 co tan suit 6,8%, xép thtr 4 trong sb 18 alen HLA-C dugc phat hién &
cong dbng nguoi Kinh Viét Nam (Hoa BK, Hang NTL, (2008),
"HLA-A,-B,-C,-DRBI and-DQOBI alleles and haplotypes in the Kinh population in
Vietnam", Tissue antigens, 71(2), pp. 127-134). Vi vdy, viéc thiét ké cac cdp mdi ddc hidu
néu trén duoc dua trén trinh tu nucleotit cua alen HLA-C*0302 dudi day (SEQ ID No: 8):

et al.

atgcgggtca tggcgccccg aaccctcatc ctgctgetct cgggagceccct ggccctgacce 60
gagacctggg ccggtgagtg cggggttggg agggaatcgg cctctgcgga gaggagcgag 120
gggccecgeee ggcgagggeyg caggacccgg ggageccgcgce agggaggagyg gtcgggeggg 180
tctcagccece tcctcgecce caggctccca ctccatgagg tatttctaca ccgetgtgte 240
ccggcccgge cgcggggage cccacttcat cgcagtggge tacgtggacg acacgcagtt 300
cgtgcggttc gacagcgacg ccgcgagtcc gagaggggag ccgcgggcgce cgtgggtgga 360
gcaggagggg ccggagtatt gggaccggga gacacagaag tacaagcgcc aggcacagac 420
tgaccgagtg agcctgcgga acctgcgegg ctactacaac cagagcgagg ccggtgagtg 480
accccggecce ggggcgcagg tcacgaccce tcctcatcce ccacggacgg cccgggtcege 540
cccaagtctc ccggtctgag atccaccccg aggctgcgga acccgcecccag accctcgacce 600
ggagagagcc ccagtcacct ttacccggtt tcattttcag tttaggccaa aatccccgcg 660
ggttggtcgg ggcggggcgg ggctcggggyg acggggctga ccgecggggge ggggcecaggg 720
tctcacatcc tccagaggat gtatggctgce gacgtggggce ccgacgggcg cctcctcecge 780
gggtatgacc agtccgccta cgacggcaag gattacatcg ccctgaacga ggatctgcge 840
tcctggaccg ccgcggacac ggcggctcag atcacccagce gcaagtggga ggcggcccegt 900
gaggcggagc agctgagagc ctacctggag ggcctgtgcg tggagtggct ccgcagatac 960
ctgaagaatg ggaaggagac gctgcagcgc gcgggtacca ggggcagtgg ggagecttce 1020
ccatctcctg tagatctccc gggatggect cccacgagga ggggaggaaa atgggatcag 1080
cgctagaata tcgccctccce ttgaatggag aatgggatga gttttcctga gtttcctetg 1140



agggccccect
agacagtccc
tgtggtcagg
tgaaggtttg
tcgctgttcce
tgtgtccagg
tctcaggatg
ttttctgact
accatgaggc
cctggcagtg
caggagatgg
gatacacgtg
aggaggggga
gccaggtcag
ccatcttccc
gtcctagcectg
agggaagggg
ggtagaagtg
tgggaccctyg
tatcaccttg
ggtccctget
ccgtgtttcc
caagactagg
gcattttctt
gcggtgggcyg
gggctctgac

gatgagtctc

ctgctctcta
tagaatactg
ctgctgacct
attccagctt
tccectecagag
ctggcgtctg
gtcacatggg
cttccegtcea
caccctgagg
ggatggggag
aaccttccag
ccatgtgcag
tgaggggtga
ggctgaggct
agcccaccat
tcctaggagce
tgaggagtgg
tgccccacct
tgtgccagca
atgattatgg
aaggacagac
tgatcctgcece
aggttcccct
cccacaggtg
tgtggaggag
caggtctttt

tcatcgcttg

ggacaattaa
atcaggggtc
ttctctcagg
ttctgagtcc
actagaactt
ggttctgtgc
cgctgttgga
gaacacccaa
tgctgggceccce
gaccaaactc
aagtgggcag
cacgaggggc
tgtgtcttct
tgggggtcag
ccccatcecgtg
tgtggtggct
ggtctgggtt
cgttactgga
cttactctgt
tgttggggtc
cttaggaggg
ctgggtctgce
aagatcgcat
gaaaaggagg
ctcacccacc
tttttgttcet

taaaggtgag
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gggatgaagt
ccctttgacc
ccttgttctce
ttcggcecctcce
tccaatgaat
cccctteccce
gtgtcgcaag
agacacacgt
tgggcttcta
aggacactga
ctgtggtggt
tgccggagcec
cagggaaagc
ggcccctcac
ggcatcgttg
gttgtgatgt
ttcttgttcc
agcaccatcc
tgtgaagcac
cttgattcca
cagttgctcc
agtcatagtt
ggccctgact
gagctgctct
ccataattcc
accccagcca

attctgggga

ccttgaggaa
actttgacca
tgcctcacgce
actcaggtca
aggagattat
accccaggtg
aqagétacaa
gacccaccat
ccctgcggag
gcttgtggag
gccttctgga
cctcaccctyg
agaagtcctg
cttccecctcce
ctggcctggce
gtaggaggaa
actgggagtt
acacatgggc
atgacaatga
gcattcatga
agaaéccaca
ctggaaactt
cctccctgtce
caggctgcegt
tcttgtccca
gcaacagtgc

gctgaagtgg

atggagggga
ctgcagcagc
tcaatgtgtt
ggaccagaag
cccaggtgcec
tcctgtcegt
agtgtctgaa
cccgtcectctg
atcacactga
accaggccag
gaagagcaga
agatggggta
gagcccttca
tttcccagag
tgtcctgget
gagctcaggt
tcaagcccca
catcccagcc
aggacagatg
gtcaggggaa
gctgctttcc
ctcttgggtc
ccctcacagg
gtaagtgatg
catctcctge

ccagggctct

tcgggggtgg

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760
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ggcagaggga aaaggcctag gtaatgggga tcctttgatt gggacgtttc gaatgtgtgg 2820
tgagctgttc agagtgtgat cacttaccat gactgacctg aatttgttca tgactattgt 2880

gttctgtagc ctga 2894

Chu trac alen HLA-C*0302 nay gdm 8 exon va 7 intron, khong c¢6 viung UTR va
UTR’ (xem Bang 1 duéi day)

Bang 1. Cau trac alen HLA-C*0302

Vung Vi tri Vung khong Vi tri Thanh phan nucleotit
ma hoa ma hoa

El 1-73 I1 74 —203 a 540 18,7 %
E2 204 —-473 12 474 -1718 C 826 28,5 %
E3 719 — 994 I3 995 — 1581 g 933 32,2 %
E4 1582 — 1857 14 1858 — 1978 t 595 20,6 %
E5 1979 — 2098 I5 2099 —2537 | Tong 2894 100%
E6 2538 —2570 16 2571 -2677

E7 2678 — 2725 17 2726 — 2889

E8 2890 — 2894

trong d6 trinh ty doan exon 2 — exon 3 cua 3 alen HLA-C *0302, 0303 va 0304 rat
gidng nhau, va khéac tat ca céc alen HLA-C con lai & cac vi tri nhu Bang 2 dudi déy.

Bang 2. Vi tri c4c nucleotit ddc trung cua nhom 3 alen HLA-C *0302, 0303, 0304

Vi tri nucleotit | 1263 | 1443-1444 | 1473 | 1478
Alen
HLA-C*0302, 0303, 0304 g ct a t
HLA-C con lai c ac g c

Dua trén dac diém céu trac néu trén, bd boén cap mdi dugc thiét Kké dung cho
phuong phap AS-PCR theo giai phép hitu ich nay co thu ty sau: (1) cdp mdi thir nhat 6

tac dung khuéch dai dic hidu doan exon 2- exon 3 cta gen HLA-C, (2) cap mdi thir hai c6
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tac dung khuéch dai dic hiéu 15 alen HLA-C khac ngoai 3 alen HLA-C*0302, HLA-
C*0303, HLA-C*0304, (3) cap mdi thir ba c6 tac dung khuéch dai ddc hiéu 2 alen HLA-
C*0303, HLA-C*0304, va (4) cip mdi thir tu c6 tac dung khuéch dai dac hiéu alen HLA-
C*0302. Viéc thiét ké bod bdn cip mdi véi thir tw nhur trén 1am cho phuong phép theo giai
phép hitu ich c6 d6 nhay 100% va tinh dic hi€u cao. S6 luong mdi nhu vay 14 it hon ba
dén bdn 14n so véi cac phuong phap trude day (cAn it nhat 15 cap mdi tro 1én) va vi vay
chi phi hoa chit phat sinh dugc tiét kiém dang ké ciing nhw rat ngan déng ke thoi gian tra
két qua (trong ngdy). Cap modi thir nhit duoc thiét k& co thé kiém ludn cd vai trd ndi

kiém, diéu khong c6 & cdc phuong phap PCR khéc.

Cap moi thir nhit cé tac dung khuéch dai dic hiéu doan exon 2- exon 3 cua cac
alen HLA-C. Pay la vung tap trung phan 16n SNP dic trung cho timg alen HLA. Cap moi
fhir nht nay gdm mdi xuédi SEQ ID No: 1 va mdi nguoc SEQ ID No: 2. Diém khac biét &
day 1a mdi SEQ ID No: 1 dugce thay thé mot nucleotit bang mot nucleotit khac khong bd
sung v&i khudn ADN (thay g bang t, ché in dam trong trinh tw dwdi ddy) vao vi tri ngay
canh nucleotit tdn cung dau 3° dé tang tinh ddc hiéu cua mdi nay voi cac alen HLA-C,
tranh khuéch dai khong dic hiéu cac alen HLA thudc typ khac nhu HLA-4, B, E, F, G.
Trinh tu cia cac moi duoc trinh bay dudi day

SEQ ID No. 1 5" -gcgaggtgcc cgcccggcta-3'

SEQ ID No. 2 5’ -gagatgggga aggctcccca ct-3’

Cap mdi thir hai dugc thiét ké c6 tac dung khuéch dai ddc hiéu 15 alen HLA-C
khac ngoai 3 alen HLA-C*0302, HLA-C*0303, HLA-C*0304. Dua vao thong tin & Bang
2 néu trén, tac gia lua chon sir dung vi tri 1443 — 1444 vi 2 SNP lién tiép nhau dé thiét
ké mdi dac hiéu alen nham phéan biét nhém 3 alen HLA-C *0302, 0303 va 0304 va nhém
15 alen HLA-C con lai. Cip mdi thir hai nay gbém moi xubi SEQ ID No: 3 va mdi nguoc
SEQ ID No: 4 khuéch dai dic hidu 15 alen HLA-C khéac ngoai 3 alen HLA-C*0302, HLA-
C*0303, HLA-C*0304. Trinh ty ciia cac mdi dugce trinh by dudi day.

SEQ ID No: 3 5’ -ggagacacag aagtacaagc-3'

SEQ ID No: 4 5" -gagccactcc acgcacgt-3'

Cap mdi thi ba gdm moi xuéi SEQ ID No: 5 va mdi ngugc SEQ ID No: 6 ¢o tac
dung khuéch dai dic hiéu 2 alen HLA-C*0303, HLA-C*0304, 14 2 alen c6 trinh tuy twong
d6ng cao v6i alen HLA-C*0302. Viéc thiét ké cap mdi ndy nham tranh kha ning cho két
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qua duong tinh gid. Dac biét, dé tang tinh dac hiéu cua mdi dic hiéu alen nay, mdi xubdi
SEQ ID No: 5 duoc thay thé mot nucleotit bang mdt nucleotit khac khong bb sung voi
khudén ADN (thay t bang c, ché in ddm trong trinh tw dudi ddy) ¢ vi tri nucleotit thir 3
tinh tor ddu 3’ tan. Trinh tu cia cac moi duge trinh bay duéi day.

SEQ ID No: 5 5’ -ggccagggtc tcaca@ca—3 !

SEQ ID No: 6 5’ -gagccactcc acgcacag-3'

Cudi cung, cap mdi thit tu c6 tac dung khuéch dai dac hiéu alen HLA-C*0302
duoc thiét ké. Cip mdi nay gdm mdi xudi SEQ ID No: 7 va mdi nguoc SEQ ID No: 6
khuéch dai dac hiéu cho alen HLA-C*0302 trong d6 khac biét ¢ chd modi xudi SEQ ID
No: 7 dugc thay thé mot nucleotit bang mét nucleotit khac khong bd sung véi khuon
ADN (thay ¢ bang t, ché in dam trong trinh tw dwdi ddy) tai vi tri nucleotit ngay canh

nucleotit dau 3’ tin dé ting tinh dic hiéu ctia mdi dac hiéu alen nay. Trinh ty cua cidc mo1

dugc trinh bay dudi day.
SEQ ID No: 7 5’ -ggccagggtc tcacattc-3
SEQ ID No: 6 5’ -gagccactcc acgcacag-3’

Nhu d3 néu trén, diém khac biét ciia bd bdn cip mdi duoc thiét ké theo gidi phap
hitu ich nay 1a viéc thay thé mot nucleotit khong bd sung v6i khudn ADN vao cac modi
xudi trong d6 thay thé mot nucleotit khong bd sung voi khuén ADN tai vi trf thir 2 hodc
thir 3 ké tir nucleotit tn cing dau 3’ cia mdi. Quy tic bo sung nucleotit khong b6 sung
v6i khudn ADN trén mdi AS 1a tiy thudc vao cac SNP cua cac alen muc tiéu (You Frank
M, Huo Naxin, et al. (2008), "BatchPrimer3. a high throughput web application for PCR
and sequencing primer design", 9(1), pp. 253). Cu thé, quy tic nay duoc thé hién & Bang
3 duoi day:
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Bang 3 - Nucleotit khong bd sung voi khudn ADN tai vi tri 3’ tan va quy tic thém
nucleotit khong bo sung véi khuén ADN thir hai trén moi AS [13]

Ma Alen Nucleotit khéng | Muc dd manh | Nucleotit khong bd sung voi
IUPAC mang bd sung voi yéu ciia nucleotit khudn ADN thi 2 duoc
cual SNP khuon ADN giita | khong bd sung | thém vao mdi & vi tri thir 3
SNP mdi va khuén | véi khuén ADN (hodc vi tri khac) ké tir
ADN tai vi tri 3’ gitra mdi va nucleotit dau 3’ tan
tan khudén ADN tai
(Mbi vitri 3° tan
xudi/nguoc)
r g/a g/t Yéu g/a, t/cal/g, c/t
a/c Yéu
v t/c g/t Yéu g/a, t/c
a/c Yéu a/g, c/t
s g/c g/g Trung Binh c/c, al/a, g/g, t/t
c/c Trung Binh | ¢/c, a/a, g/g, t/t
W a/t a/a Trung Binh c/c, al/a, g/9, t/t
t/t Trung Binh c/c, al/a, g/g, t/t
k g/t g/a Manh g/t, al/c
t/c Manh t/g, c/a
m al/c g/a Manh g/t, alc
t/c Manh t/g, c/a

Tu bang quy tic thay thé nucleotit khong bd sung v6i khuon ADN thi hai cho moi AS

nay, nhém tac gia thiét ké cac moi xudi néu trén nhu sau:

Mbi xudi SEQ ID No: 7 1a mdi AS dé phat hién alen HLA-C*0302 c6 1 nucleotit
khong bd sung véi khudn ADN véi khudén ADN cla 2 alen HLA-C*0303, 0304 tai vi
tri 3 tin 13 t/c — day la nucleotit khong bd sung v6i khudn ADN manh. Nhu vay
mdi xudi SEQ ID No: 7 cin thém 1 nucleotit khong bd sung voi khudn ADN thir 2 tai

vi tri nucleotit ngay bén canh dau 3’ tan: thay nucleotit ¢ bang t dé ting tinh dédc hiéu

véi alen HLA-C*0302, ta co mdi xudi AS — SEQ ID No: 7 ¢6 trinh tu la:
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SEQIDNo:7 5’-ggccagggtc tcacattc-3’

- MBbi xudi SEQ ID No: 5 1a mdi AS dé phat hién 2 alen HLA-C*0303, 0304 cb 1
nucleotit khong bd sung véi khudén ADN cua alen HLA-C*0302 tai vitri 3’ tanla g/a
— day 1a nucleotit khong bd sung véi khudn ADN manh. Nhu vy mdi xudi SEQ ID
No: 5 can thay thé 1 nucleotit khong bd sung véi khudn ADN thir 2 tai vi tri thir 3 tur
dudi 1én ké tir du 3’ tan: thay nucleotit t bing ¢ dé ting tinh dac hiéu véi 2 alen
HLA-C*0303, 0304, ta c6 moi xudi AS co trinh tur:

SEQ ID No: 5 5’- ggccagggtc tcacacca -3’

Nucleotit khong bd sung véi khuon ADN thir 2 cta moi SEQ ID No: 5 khong Iya

chon dat tai vi tri ngay canh d4u 3’ tAn vi s& tao thanh 4 nucleotit a-t lién tiép nhau

(ggccagggtc tcac ta) dan téi hidu suat khuéch dai ciia moi thap, kho bét cap

v61i khudon ADN cua 2 alen muc tiéu.

Vi vay, cac dac diém thiét ké bd bdn cap mdi dic hiéu theo alen vé&i cach chon vi
tri va s6 luong nucleotit khong bd sung véi khudn ADN néu trén 1a diém khac biét clia
phuong phap theo giai phap hiru ich nay. Bén cip moi nay s& cho ra cic san phim PCR
dic thi cta timg cip mdi, cho phép phat hién va phan biét duoc thé dong hop tr/di hop
tr cia alen HLA-C*0302 & quy trinh PCR sau do.

Khia canh tiép theo ctia gidi phéap hitu ich nay 13 thuc hién quy trinh gdm 3 bude:

Budc (i) thuc hién phan tng PCR vé1 cédp moi ther nhit da néu trén cho ra san
pham PCR & buéc 1 va kiém tra san phim ndy bing dién di. Day la 1an khuéch dai dac
hiéu doan exon 2 — exon 3 cta cac alen HLA-C, ving tap trung cidc SNP ddc trung cua
cac alen HLA-C.

Bude (ii) 1a dé phat hién va phéan biét thé dong hop tir/di hop tit cta alen HLA-
C*0302. Theo d6, san phdm PCR & bude (i) néu trén dugc pha lodng, tot hon néu 01 pl
san pham PCR nay dugc pha lodng 100 1an bang nudc khong nucleaza va 01 pl san pham
pha lodng nay duge stt dung 1am khudn cho cac phan tmg PCR & budc (ii) nay. Theo do,
ba cdp mdi dic hiéu alen dugc st dung & budc PCR thir hai ndy. Ba phan ing PCR duoc
tién hanh song song & 3 tube riéng biét, tuong tng voi mdi cip moi.

- Cip mdi thr hai: mdi xudi SEQ ID No: 3 va mdi ngugc SEQ ID No: 4 khuéch

dai diac hiéu 15 alen HLA-C khac ngoai 3 alen HLA-C*0302, HLA-C*0303,
HLA-C*0304.
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- Cip moi tha ba: mdi xudi SEQ ID No: 5 va moi nguge SEQ ID No: 6 khuéch
dai dic hidu 2 alen HLA-C*0:03, HLA-C*0304 —1a 2 alen c6 trinh tw ADN
twong dong cao v6i alen HLA-C*0302.

- Cap mdi tht tu: mdi xudi SEQ ID No: 7 va mdi nguoc SEQ ID No: 6 khuéch
dai dic hiéu cho alen HLA-C*0302.

Bude (iii) doc két qua cac san phdm PCR thu dugc & budc (i) dé phat hién va
phan biét thé ddng hop tir va di hop tir cta alen HLA-C*0302. Sy xuét hién cla cic san
phdm PCR dic hiéu ciia timg cap mdi cho phép phat hién va phan biét thé dong hop tir/di
hop tit ctia alen HLA-C*0302, khi kiém tra bang dién di trén gel agarose 2 %.

Giai phap nay sé dugc minh hoa bﬁng phﬁn Vi duy thuc hién dudi day.
Vi du thuc hién gidi phap hiru ich

Vi du 1. Thuc hién phan g khuéch dai PCR véi bbn cap mdi
Nhu duoc thé hién trén Hinh 3, sau khi thiét ké xong bon cdp moi voi dac diem da
néu, thuc hién cac phan tmg PCR v&i bon cdp moi nay theo ba budc.

(i) Khuéch dai dic hiéu doan exon 2 — exon 3 bang cdp moi dac hiéu alen thir nhat
¢bm mdi xudi SEQ ID No: 1 va moi nguoc SEQ ID No: 2. Vung exon 2 — exon 3
1a ving tap trung phan 16n SNP dic trung cho ting alen HLA. San phim PCR
budc 1 co kich thude 912 bp, duge kiém tra bang dién di trén gel Agarose 1%
trong 20 phut.

(ii) Phat hién va phan biét thé dong hop tir/di hop ti cta alen HLA-C*0302: 01 pl san
phdm PCR buéc (i) duoc pha lodng 100 14n bang nudc khong nucleaza. 01 pl san
pham pha loing dugc st dung 1am khudn cho phén tng PCR ¢ budc (11). Ba cap
mdi dic hiéu alen duoc su dung & bude (ii) (cép mdi dic hiéu alen thi hai, thir ba
va tht tu). Ba phan tng PCR dugc tién hanh song song & 3 tube riéng biét, tuong

mg v&1 moi cap moi:

- Cap mdi dic hiéu alen th hai: mdi xudi SEQ ID No: 3 va mdi nguoc SEQ ID
No: 4 khuéch dai dic hiéu 15 alen HLA-C khac ngoai 3 alen HLA-C*0302,
HILA-C*0303, HLA-C*0304. San phdm PCR cta cip mdi 1 1a 569 bp.

- Cap mdi dic hiéu alen thu ba: mdi xudi SEQ ID No: 5 va mbi nguoc SEQ ID
No: 6 khuéch dai dic hiéu 2 alen HLA-C*0303, HLA-C*0304 —1a 2 alen co
trinh ty ADN tuong dong cao v6i alen HLA-C*0302. San pham PCR ctia cip
mdi 2 13 241 bp.
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- Cap mdi dic hiéu alen thi tu: mdi xudi SEQ ID No: 7 va mdi nguoc SEQ ID

No: 6 khuéch dai dic hiéu cho alen HLA-C*0302. San phém PCR cua cap mdi

31a241 bp.

Hinh 2 thé hién vi tri gin cia cic mdi trén khudn ADN (thé hién béi khung vudng)

trong do A 1a vi tri gan cla mdi xudi SEQ ID No: 5 va SEQ ID No: 7 trén khuén ADN.
Céc nucleotit khong b6 sung voi khudén ADN duoc t6 mau nén dam; B 1a vi tri gén cua
mdi nguoc SEQ ID No: 6 va SEQ ID No: 4 trén khuon ADN. Cac nucleotit khac nhau

gifta 2 moi dugc t6 mau nén dam.

San pham PCR budc (ii) dugce kiém tra bang dién di trén gel Agarose 2 % trong 20

phut. Tong thoi gian thuc hién quy trinh, ké ca thoi gian chiét tich ADN 1a 4h. San pham

PCR xuft hién & cac giéng & budc 2 cho phép phat hién va phan biét thé dong hop tir/di
hop tir ctia alen HLA-C*0302 (Hinh 3)
Dudi day 1a tom tt cac thong s6 ctia phwong phap PCR da thuc hién

Bang 4. Trinh tu cac mdi sur dung

Mbi Trinh tu San phdm | Tm (°C)
PCR
Step 1 PCR
SEQID No: 1 |5’ -gcgaggtgce cgcceggeta-37 912 72
SEQID No: 2 | 5’ -gagatgggga aggctcccca ct-3’ 72
Step 2 PCR
SEQID No: 3 | 5’ —ggagacacag aagtacaagc-3' - 569 60
SEQID No: 4 | 5" —gagccactcc acgcacgt-3' 60
SEQID No: 5 | 5’ -ggccagggtc tcacacca-3' 241 60
SEQID No: 6 |5’ -gagccactcc acgcacag-3' 60
SEQID No: 7 | 5" —ggccagggtc tcacattc-3’ 241 58
SEQ ID No: 6 5’ -gagccactcc acgcacag-3' 60

-15-




3214

Béng 5. Thanh phan phan tmg

Thanh phan Budc 1 Budc 2
= Nudc khong nucleaza 6,0 ul 7,0 ul
=  PCR Master mix (2x) 10,0 pl 10,0 pl
= MOi xudi (10 pM/ pl) 1,0 ul 1,0 pl
= Moinguoc (10 pM/ pl) 1,0 pl 1,0 pl

2,0 ul (ADN mau nong do

1,0 pul (san pham PCR buéc

= ADN 20 ng/ul) 1 pha lodng 100 ln)
Téng luong 20,0 pl 20,0 ul
Bang 6. Chu trinh nhiét ctia phan ung PCR
Giai doan Nhiét do Thoi gian S6 chu ky
Phdn vng PCR buoc 1: Khuéch dai déic hiéu doan exon 2 — exon 3 cdc alen HLA-C
Bién tinh 95°C 3 phut 1
Bién tinh 95°C 30 gidy
Gén mdi 65°C 30 gidy 28
Kéo dai 720C 1 phut
Kéo dai 72°C 7 phut 1
On dinh 25°C o 1

Phan vng PCR budc 2: Phat hién va phdn biét thé dong hop tit/di hop tir cua alen HLA-
C*0302. Chu trinh touch down

Bién tinh 95°C 3 phut 1

Bién tinh 95°C 30 gidy

Gan moi 70°C 30 gidy 05
Kéo dai 720C 30 gidy

Bién tinh 95°C 30 gidy

Gén moi 67°C 30 gidy 05
Kéo dai 720C 30 gidy

Bién tinh 95°C 30 gidy

Gén moi 65°C 30 gidy 10
Kéo dai 720C 30 gidy
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Bién tinh 95°C 30 gidy

Gan moi 580C 30 gidy 20
Kéo dai 72°C 30 gidy

Kéo dai 720C 7 phut 1
On dinh 25°C e 1

Vi du 2. Thuc hién ldy mau va khuéch dai phat hién alen HLA-C*0302 bing phuong
phap PCR-AS cua giai phap

Léy mau v

- Liy miu mau: thu 3ml méau tinh mach toan phan vao bng nghiém trang chét chéng
d6ng EDTA. Mau mau dugc bao quan ¢ - 20°C cho t6i khi dugc chiét tich ADN.

Chiét tach ADN tir mau toan phin bang bo kit E.ZN.A.® Tissue DNA Kit (Omega
Bio-tek, Atlanta, USA) theo quy trinh cua nha san xuat. ADN duoc tinh sach theo cong
nghé c¢ot HiBind® Mini Column.

Kiém tra ham luong va do tinh sach cia ADN bang thiét bi Nanodrop 1000
spectrophotometer (Nano drop technologies, USA), do d6 hép thu UV & 260 nm, ty s6 do
hip thu A260nm/A280 nm, ty s A260/230. Giéi han chdp nhan 1a 1,6-2,0 doi voi
A260/A280, 1,5-2,0 dbi véi A260/A230.

Danh gia dd nguyén ven cua ADN bang dién di trén gel agarose

Cac miu ADN duoc bao quan & -80°C t4i khi thuc hién PCR.

Thuc hién khuéch dai phat hién alen HLA-C*0302 bing phuong phap AS-PCR cua gidi
phap
MAu thu duoc theo mo ta phia trén dugc léy dé thuc hién khuéch dai dic hiéu alen HLA-

C*0302 bang phuong phap cla giai phap. Cac budc tién hanh gidéng nhu Vi du 1 néu trén
bao gdm céc thong sé nhu mdi, trinh tu thuc hién, thanh phin PCR, chu trinh nhiét, v.v..
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YEU CAU BAO HO

1. B mdi dung dé phat hién va phan biét thé dong hop tir va di hop tir ctia alen HLA-
C*0302 bao gdbm bdn cip mdi, dic trung & chd:
cap mdi thit nhét co tac dung khuéch dai dic hiéu doan exon 2 - exon 3 cla cac alen
HLA-C, va mdi xudi duoc thay thé mot nucleotit bang mot nucleotit khac khong bd
sung v6i khuén ADN & vi tri ngay canh nucleotit dau tan ciing 3°, ¢6 trinh tu nhu
duoc néu trong SEQ ID No: 1 va SEQ ID No: 2;
cap mdi tht hai c6 tac dung khuéch dai dac hiéu 15 alen HLA-C khac ngoai 3 alen
HLA-C*0302, HLA-C*0303, HLA-C*0304, c6 trinh tg nhu dugc néu trong SEQ ID
No: 3 va SEQ ID No: 4;
cip mdi thir ba c¢6 tac dung khuéch dai didc hiéu 2 alen HLA-C*0303, HLA-C*0304,
va mdi xudi dugc thay thé mot nucleotit bang mét nucleotit khac khong bd sung voi
khudén ADN & vi tri nucleotit thi 3 tinh tir dau tan cung 3’, c6 trinh ty nhu dugc néu
trong SEQ ID No: 5 va SEQ ID No: 6; va
cap mdi tht tu co tac dung khuéch dai dic hidu alen HLA-C*0302, va mdi xudi duoc
thay thé mot nucleotit bang mot nucleotit khac khong bd sung voi khudén ADN & vi tri
nucleotit ngay canh nucleotit dau tan cung 3’°, ¢6 trinh ty nhu dugc néu trong SEQ ID
No: 7 va SEQ ID No: 6;
trong d6, mdi cap mdi néu trén duogc liét ké 1an luot twong tng véi moi xudi va mdi
nguoc theo chiéu 5° dén 3°.
2. Phwong phap PCR dic hiéu alen (AS-PCR) dung dé phat hién va phan biét thé dong
hop tr va di hop tir cia alen HLA-C*0302 st dung bd moi theo diém 1, bao gdm céc
budce:
(i) thuc hién phan tmg PCR l4n (1) 12 phan ung khuéch dai dic hiéu doan exon 2 -
exon 3 cta alen HLA-C, trong d6 st dung cip mdi thi nhat dé cho ra san phdm PCR
tht nhét;
(ii) thue hién phan tmg PCR 14n (2) bao gdm 3 phan tng PCR tién hanh song song, la
cac phan ting khuéch dai san phim PCR thir nhit sau khi duoc pha lodng, trong d6 st
dung céc cdp mdi thr hai, thtt ba va thi tu dé cho ra cac san phém PCR tuong ting;
(i) doc két qua cac san pham PCR thu dugc & budc (ii) dé phat hién va phéan biét thé
ddng hop tir va di hop tir ctia alen HLA-C*0302.
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DANH MUC TRINH TU'

<110> Truong Pai hoc Dugc Ha NOi

<120> B6 mdi dung d& phat hién va phan biét thé ddng hop tu
va di hop tu cia alen Hla-C*0302 va phuong phép PCR ddc
hiéu alen (AS-PCR) su dung bd mdi nay

<160> 8

<210> 1

<211> 20

<212> Oligonucleotit

<213> Trinh tuyu nhén tao

<220>

<223> Mdi xudi dic hiéu alen, bat cdp bd sung véi sgi ADN
chiéu 5’-3’ cua gen HLA-C tai vi tri nucleotit 619 -
638, co6 mot nucleotit khéng bd sung voi khuén ADN thay
g bing t vao vi tri ngay canh nucleotit tan cung dau 3’
dé tang tinh ddc hiéu cua mdi vdéi gen HLA-C, cung voi
mdi ngugc SEQ ID No: 2 tao thanh san phdm PCR cé kich
thudc 912 bp.

<400> 1

gcgaggtgcecce cgcccggcta 20

<210> 2

<211> 22

<212> Oligonucleotit

<213> Trinh tyu nhan tao

<220>

<223> M8i nguoc, bit cdp bd sung véi sgi ADN chiéu 3’-5’ cua

gen HLA-C tai vi tri nucleotit 1519 - 1540, cung voi
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mdi xudi SEQ ID No: 1 tao thanh san phdm PCR cé kich
thudéc 912 bp.

<400> 2

gagatgggga aggctcccca ct 22
<210> 3

<211> 20

<212> Oligonucleotit

<213> Trinh ty nhén tao

<220>

<223> M3i xubi dic hiéu véi nhém 15 alen HLA-C, bat cdp bd

sung v6i sgi ADN chiéu 5'-3’ cua nhém 15 alen HLA-C tai
vi tri nucleotit 891-910, cung vo&i moéi nguoc SEQ ID No:
4 tao thanh san phdm PCR cé kich thudc 569 bp.

<400> 3

ggagacacag aagtacaagc 20
<210> 4

<211> 18

<212> Oligonucleotit

<213> Trinh tu nhan tao

<220>

<223> M1 nguoc dic hiéu véi nhém 15 alen HLA-C, bét cdp bd

sung v&i sgi ADN chiédu 3’-5’ cua nhém 15 alen HLA-C tai
vi tri nucleotit 1447-1464, cung véi méi xubéi SEQ ID
No: 3 tao thanh san phdm PCR cé kich thudc 569 bp.

<400> 4

gagccactcc acgcacgt 18
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<210> 5

<211> 18

<212> Oligonucleotit

<213> Trinh tu nhan tao

<220>

<223> M&i xudi dic hiéu véi nhém 2 alen HLA-C*0303 va HLA-
C*0304 , bit cip bd sung véi soi ADN chiéu 5’-3’ cua
nhém 2 alen HLA-C*0303 wva HLA-C*0304 tai vi tri
nucleotit 1226-1243, cé mdét nucleotit khéng bd sung voi
khuén ADN thay t bdng c vao vi tri nucleotit tha 3 tinh
t¥ dau 3’ tan dé tdng tinh ddc hiéu cua mdi véi nhém 2
alen HLA-C*0303 va HLA-C*0304, cung véi mdi nguoc SEQ
ID No: 6tao thanh san phdm PCR cé kich thudc 241 bp.

<400> 5

ggccagggtc tcacacca , 18

<210> 6

<211> 18

<212> Oligonucleotit

<213> Trinh tu nhan tao

<220>

<223> M3i nguoc dic hiéu véi nhém 3 alen HLA-C*0302, HLA-
C*0303 va HLA-C*0304, bit cdp bd sung véi soi ADN chiéu
37 -5’ cfia nhém 3 alen HLA-C*0302, HLA-C*0303 va HLA-
C*0304 tai vi tri nucleotit 1447-1464, cung vdi mdi
xudi SEQ ID No: 5 hodc SEQ ID No: 7 tao thanh san pham
PCR c6 kich thudc 241 bp.

<400> 6

gagccactcc acgcacag 18
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<210> 7

<211> 18

<212> Oligonucleotit

<213> Trinh tu nhén tao

<220>

<223> M3i xubi dic hiéu voi alen HLA-C*0302, bd&t cdp bd sung
v&i sgi ADN chiéu 5'-3’ cua alen HLA-C*0302 tai vi tri
nucleotit 1226-1243, cé mdét nucleotit khéng bd sung voi
khudn ADN thay ¢ bdng t tai vi tri ngay canh nucleotit
ddu 3’ tan dé tang tinh dic hiéu cua mdi véi alen HLA-
C*0302, «cung véi mdéi nguoc SEQ ID No: 6 tao thanh séan
phdm PCR c6 kich thudc 241 bp.

<400> 7

ggccagggtc tcacattc 18

<210> 8

<211> 2894

<212> ADN

<213> Homo sapiens.

<300>

<301> Z.Li, H.-Y. Zou

<302> Trinh tu ddy du cua HLA-C, HLA-C#*03:02:01.

<303> HLA

<304> 91

<305> 3

<306> 204-207
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<307>

<308>

<309>

<400>

atgcgggtca

gagacctggg

gggcccgecc

tctcagcecccce

ccggcccggce

cgtgcggtte

gcaggagggy

tgaccgagtg

accccggcecec

cccaagtctce

ggagagagcc

ggttggtcgg

tctcacatcc

gggtatgacc

tcctggaccg

gaggcggagce

ctgaagaatg

ccatctcctyg

cgctagaata

agggccccect

agacagtccc

2018-01-30

29322676

2018-01-30

tggcgccceccg

ccggtgagtg

ggcgagggcyg

tcectcecgeccce

cgcggggagce

gacagcgacg

ccggagtatt

agcctgcgga

ggggcgcagyg

ccggtctgag

ccagtcacct

ggcggggcgg

tccagaggat

agtccgceccta

ccgcggacac

agctgagagc

ggaaggagac

tagatctccc

tcgeccectcecce

ctgctctcta

tagaatactg

aaccctcatc

cggggttggyg

caggacccgg

caggctccca

cccacttcat

ccgcgagtcc

gggaccggga

acctgcgcgg

tcacgacccc

atccaccccg

ttacccggtt

ggctcggggg

gtatggctgc

cgacggcaag

ggcggctcag

ctacctggag

gctgcagcgc

gggatggcct

ttgaatggag

ggacaattaa

atcaggggtc

3214

ctgctgctct
agggaatcgg
ggagccgcgce
ctccatgagg
cgcagtgggc
gagaggggag
gacacagaag
ctactacaac
tcctecatccce
aggctgcgga
tcattttcag
acggggctga
gacgtggggc
gattacatcg
atcacccagc
ggcctgtgceg
gcgggtacca
cccacgagga
aatgggatga
gggatgaagt

ccctttgacc

_27-

cgggagccct
cctctgcgga
agggaggagg
tatttctaca
tacgtggacg
ccgcgggege
tacaagcgcc
cagagcgagg
ccacggacgg
acccgcccag

tttaggccaa

ccgcgggggc
ccgacgggcyg
ccctgaacga
gcaagtggga
tggagtggct
ggggcagtgg

ggggaggaaa

gttttcctga
ccttgaggaa

actttgacca

ggccctgacc
gaggagcgag
gtcgggcggg
ccgctgtgte
acacgcagtt
cgtgggtgga
aggcacagac
ccggtgagtyg
cccgggtege
accctcgacc
aatccccgeg
ggggccaggg
cctcctecge
ggatctgcgce
ggcggcccegt
ccgcagatac
ggagccttcc
atgggatcag
gtttcctctyg

atggagggga

ctgcagcagc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



tgtggtcagg
tgaaggtttg
tcgctgttcce
tgtgtccagg
tctcaggatg
ttttctgact
accatgaggc
cctggcagtg
caggagatgg
gatacacgtg
aggaggggga
gccaggtcag
ccatcttccc
gtcctagctg
agggaagggg
ggtagaagtg
tgggaccctg
tatcaccttg
ggtccctgcect
ccgtgtttcc
caagactagg
gcattttctt
gcggtgggceg
gggctctgac

gatgagtctc

ctgctgacct

attccagctt

tccctcagag

ctggcgtctyg

gtcacatggg

cttcccgtca

caccctgagg

ggatggggag

aaccttccag

ccatgtgcag

tgaggggtga

ggctgaggcect

agcccaccat

tcctaggagce

tgaggagtgg

tgccccacct

tgtgccagceca

atgattatgg

aaggacagac

tgatcctgcce

aggttcccct

cccacaggtg

tgtggaggag

caggtctttt

tcatcgecttg

ttctctcagg
ttctgagtcc
actagaactt
ggttctgtgce
cgctgttgga
gaacacccaa
tgctgggceccce
gaccaaactc
aagtgggcag
cacgaggggc

tgtgtcttct

tgggggtcag
ccccatcgtg
tgtggtggct
ggtctgggtt
cgttactgga
cttactctgt
tgttggggtc

cttaggaggg

ctgggtctgce
aagatcgcat
gaaaaggagg
ctcacccacc
tttttgttct

taaaggtgag

3214

ccttgttcetc
ttcggcecctcce
tccaatgaat
cccctteccce
gtgtcgcaag
agacacacgt
tgggcttcta
aggacactga
ctgtggtggt
tgccggagcc
cagggaaagc
ggcccctcac
ggcatcgttg
gttgtgatgt
ttcttgttcc
agcaccatcc
tgtgaagcac
cttgattcca
cagttgctcc
agtcatagtt
ggccctgact
gagctgctct
ccataattcc
accccagcca

attctgggga

-28-

tgcctcacgce
actcaggtca
aggagattat
accccaggtg
agagatacaa
gacccaccat
ccctgcggag
gcttgtggag
gccttctgga
cctcaccctg
agaagtcctg
cttccccectcec
ctggcctggce
gtaggaggaa
actgggagtt
acacatgggc
atgacaatga
gcattcatga
agaacccaca
ctggaaactt
cctcecectgtce
caggctgcgt
tcttgtccca
gcaacagtgc

gctgaagtgg

tcaatgtgtt
ggaccagaag
cccaggtgcc
tcctgtceegt
agtgtctgaa
cccgtetcetg
atcacactga
accaggccag
gaagagcaga
agatggggta
gagcccttca
tttcccagag
tgtcctggcet
gagctcaggt
tcaagcccca
catcccagcc
aggacagatg
gtcaggggaa
gctgctttce
ctcttgggtc
ccctcacagg
gtaagtgatg
catctcctgc

ccagggctcet

tcgggggtgyg

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760
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ggcagaggga aaaggcctag gtaatgggga tcctttgatt gggacgtttc gaatgtgtgg 2820

tgagctgttc agagtgtgat cacttaccat gactgacctg aatttgttca tgactattgt 2880

gttctgtagc ctga 2894
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