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(54) BO MOI PAC HIEU ALEN BE PHAT HIEN VA PHAN BIET THE DONG HOP
TU/DI HOP TU CUA ALEN HLA-A*33:03

(57) Sang ché thudc linh vyc sinh hoc phan tir va phén tich gen, cu thé 13 sang ché dé xuit
bd mdi dic hiéu 04 cip moi dic hiéu alen c6 kha ning phat hién dong thdi phan biét thé
dong hop t/di hop tir ctia alen HLA-A*33:03 dé sang loc alen HLA-A*33:03. Bang cach
thiét ké cac cap moi dic hiéu nhan chon loc cac alen HLA-A*33:03 bang k¥ thuat PCR hai
budc cho phép xac dinh dugc cac thé dong hop tir/di hop tir nhdm han ché nguy co di tng
nhiéu thudc lién quan t6i alen nay.
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Linh vic k¥ thuit dwge dé cap

Sang ché thudc linh vuc sinh hoc phan tir va xét nghiém gen, cu thé 1a dé
cap dén bo mdi dac hiéu alen dugc thiét ké c6 nucleotit khong bét cap bd sung
v6i khuon ADN nhdm phat hién va phan biét thé déng hop tir va di hop tit cia
alen HLA-A*33:03.

Tinh trang k§ thuat clia sing ché

Gen m3 hoa phitc hop hoa hop t6 chiic chinh (Major Histocompatibility
Complex - MHC) hay con dugc goi 1a khang nguyén bach cau ngudi (Human
Leucocyte Antigen - HLA) trai dai khodng 4 Mbp trén canh ngén ctia nhiém
séc thé sb 6 (tir 6p21.1 dén 6p21.3) (Berlingerio Michele, Bonchi Francesco,
et al. (2009), "Mining Clinical, Immunological, and Genetic Data of Solid
Organ Transplantation", 224, pp. 211-236). Siéu ho gen HLA nay chi chiém
khoang 0,1% chiéu dai bd gen ngudi, nhung lai chira khoang 0,6% téng sb
gen nguoi da dugce xéc dinh. Do do, co thé n6i HLA 1a hé théng gen c6 mét
d6 gen day nhét trong bd gen ngudi (Carapito R., Radosavljevic M., et al.
(2016), "Next-Generation Sequencing of the HLA locus: Methods and
impacts on HLA typing, population genetics and disease association studies",
Hum Immunol, 77(11), pp. 1016-1023). HLA dugc chia lam 3 16p, 16p I, 16p
IT va 16p III. Mdi 16p chita nhiéu gen ma héa cho cac protein tham gia vao
hoat dong mién dich cta co thé, trong d6, HLA 16p I duge phan thanh nhiéu
typ véi 3 typ chinh HLA-A, HLA-B, HLA-C lién quan nhiéu nhét dén cac

phan tng thudc.

HLA 16p I, typ A (HLA-A) ndm trén canh ngén cta nhiém sic thé s6 6
tai vi tri 6p22.1, c6 kich thudc 4625 bazo, bat dau tir nucleotit 29.941.269 dén
29.945.884. Gen HLA-A c6 tinh da hinh cao v6i 6425 alen va 2803 da hinh
don nucleotit (SNP) d& dugc ghi nhan (GeneCards®: The Human Gene
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Database. Rehovot Israel: Weizmann Institute of Science; 2021. Puong link:
https://www.genecards.org/cgi-bin/carddisp.pl?gene=HLA-A#snp; IPD-
IMGT/HLA Database. Cambridgeshire: EMBL-EBI The Wellcome Genome
Campus; 2019, https://www.ebi. ac.uk/ipd/imgt/hla/. Nhiéu alen HLA-A,
trong d6 phai ké t&i alen HLA-A*33:03 duoc phat hién lién quan t&i phan tmg
¢6 hai cta mot loat cac thude khac nhau, dic biét 12 & cac quﬁn thé nguoi chau
A (The Allele Frequency Net Database. Liverpool: Royal Liverpool
University Hospital University of Liverpool, 2020,

http://www.allelefrequencies.net/hla-adr/adr_data_source.asp).

Mot nghién ctru duge thyc hién trén nguoi Dai Loan cho thdy nguy co
méc phan tng c6 hai trén da nghiém trong (SCARs) do thude didu tri tang axit
uric mau allopurinol & ngudi mang alen HLA-A*33:03 cao hon 7,3 14n so véi
nguoi khong mang alen nay (OR = 7,3, p = 0,047) (Hung S. I., Chung W. H.,
et al. (2005), "HLA-B*5801 allele as a genetic marker for severe cutaneous
adverse reactions caused by allopurinol", Proc Natl Acad SciU S A, 102 (11),
pp. 4134-9). Bbi véi ngudi Han Quéc, nguy co nay 1én t&i 20,5 1an néu mang
alen HLA-A*33:03 so v&i nguoi khdong mang alen (OR = 20,5, p =3,31 x 10"
%) (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). Mgt nghién cru khac thuc hién
trén ngudi Han tai Trung Qudc lai phét hién alen HLA-A*33:03 1am ting nguy
co mic SCARs do thudc diéu tri lodng xuong strontium ranelate 1én gip 19,4
lan (OR =194, p=0,006) (Lee H. Y., Shen M. X,, et al. (2016), "Increased
risk of strontium ranelate-related SJS/TEN is associated with HLA",
Osteoporos Int, 27(8), pp. 2577-83). Mot nghién ctru phan tich gdp tim thay
mobi lién quan ctia alen HLA-A*33:03 v&i STS/TEN (mét thé SCARs ning véi
ty 18 tir vong cao) gdy ra béi cac loai thube chita cam ctim thong thuong khong
chira v41 OR = 2,28; 95% CI ='1,3 1-3,97) (Tangamornsuksan Wimonchat,
Chanprasert Sirikan, et al. (2020), "HLA genotypes and cold medicine-
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induced Stevens—Johnson syndrome/toxic epidermal necrolysis with severe
ocular complications: a systematic review and meta-analysis", Scientific
Reports, 10:¢10589). Bén canh d6, mt nghién ctru khac thuc hién trén nguoi
Nhét Ban ghi nhan alen HLA-A*33:03 1a mot yéu td nguy co gy ngd ddc gan
t mat do thudc chéng két tap tiéu cau ticlopidine véi OR = 36,5, p = 7,32 %
107 (Hirata K., Takagi H., et al. (2008), "Ticlopidine-induced hepatotoxicity
is associated with specific human leukocyte antigen genomic subtypes in
Japanese patients: a preliminary case—control study”, The Pharmacogenomics
Journal, 8(1), pp. 29-33). Do @6, alen HLA-A*33:03 co thé duoc str dung 1am
chi thi sinh hoc trong c4 thé héa didu tri & nguoi chau A dé phét hién nhimg
ngudi ¢6 nguy co gap phai phan tmg thubc, nhim Iya chon nhitng phic do
thay thé an toan hon. Hon nita, alen nay co tan suét cao & nguoi chau A, vidy
nhu 16,07% & ngudi Han Québc (In J. W., Roh E. Y., et al. (2015), "Allele and
Haplotype Frequencies of Human Leukocyte Antigen-A, -B, -C, -DRB1, and
-DQB1 From Sequence-Based DNA Typing Data in Koreans", Ann Lab Med,
35(4), pp. 429-35), 11,17% & ngudi Thai Lan (Satapornpong P., Jinda P., et
al. (2020), "Genetic Diversity of HLA Class I and Class II Alleles in Thai
Populations: Contribution to Genotype-Guided Therapeutics", Front

Pharmacol, 11:e78).

Hién viéc phat hi¢n dac hiéu alen HLA-A*33:03 dugc thyc hién thong
qua cac phuong phap nhu gidi trinh ty (Peterson Trevor, Bielawny Thomas,
et al. (2014), "Diversity and Frequencies of HLA Class I and Class II Genes
of an East African Population", Open Journal of Genetics, 04, pp. 99-124),
d4u do oligonucleotit ¢6 trinh ty ddc hiéu -SSOP (Hoa B. K., Hang N. T, et
al. (2008), "HLA-A, -B, -C, -DRB1 and -DQBI1 alleles and haplotypes in the
Kinh population in Vietnam", Tissue Antigens, 71(2), pp. 127-34), PCR theo
thoi gian thyc -Realtime PCR (Koehler Rebecca N, Walsh Anne M, et al.
(2010), "High-throughput high-resolution class I HLA genotyping in East
Africa", 5(5): €e10751) hay PCR véi hang chuc cap mdi ¢6 trinh ty dc hiéu
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SSP-PCR nhim sang loc hang loat alen HLA) déu doi hoi chi phi cao, thuc
hién phuec tap, tén thoi gian va chi phu hop véi muc dich nghién ctru, khong

phi hop dé ung dung trong thuc hanh 14m sang.

Tai Viét Nam, chua ¢6 mot nghién ctru nao danh gia mbi lién quan cda
“alen HLA-A*33:03 v6i nguy co méc phéan ng c6 hai do thudc cling nhu chua
¢6 cong bd nao vé quy trinh phat hién alen nay. Nhu vay van can c6 mot
nghién ctru toan dién nhim d4nh gid mébi lién quan cia alen HLA-A*33:03
v6i nguy co gip phan timg khéng mong muébn khi ding nhiéu loai thudc khac
nhau, tién t6i 4p dung mot xét nghiém don gian, do chinh x4c cao trén lam
sang gitp phat hién nhitng ngudi mang alen nguy co nay, dé tir d6 c6 nhimng
didu chinh phu hop trong phac db didu tri. Piéu kién dau tién 14 cn thiét ké
mdt bd mdi c6 thd st dung trong quy trinh don gian, chi phi thap, cho d6 chinh
xé4c cao dé phat hién dic hidu alen HLA-A*33:03 thay vi phai sang loc hang
loat alen HLA-A nhu cac phuong phép da trinh bay & trén.

Do tinh da hinh ctia gen HLA, nén cac phuong phap SSOP, Realtime-
PCR hay SSP-PCR dé phan biét dugc thé déng hop tir/di hop tir ctia alen HLA-
A*33:03 déu can nhiéu ciip mdi (thuong tir 10 cip mdi trd 1én). Viée sir dung
nhiéu cdp mdi cung lac dan t6i qud trinh thuce hién phic tap, tn kém vé héa

chét, tiéu hao vat tu va mu thi.

Do d6, vin cin bo mdi dac hiéu alen dé phat hién va phan biét thé dng
hop tit/di hop t cia alen HLA-A*33:03 cho phép st dung trong nghién ctru
cling nhu xét nghiém 1am sang gildp sang loc nhanh alen HLA-A*33:03 véi
sb luong mdi it hon, d& dang thyc hién bing thiét bi va quy trinh PCR don
gian, chi phi thip, d6 nhay cao thay thé nhimg kit xét nghiém véi nhiéu cip
moi hodc chi phi cao nhu phwong phap gidi trinh tu gen.

Ban chit k§ thuét clia sing ché

Séng ché nham giai quyét van dé néu trén, cu the 1a sdng che dé xuat b

mbi dic hidu alen dé phat hién va phan biét thé dong hop ti/di hop tir clia alen
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HLA-A*33:03 dung trong nghién ciru cling nhu phén tich 1am sang gilp sang
loc nhanh alen HLA-A*33:03 bang k¥ thuat PCR hai buéc véi chi phi thip va
d6 nhay cao.

Sang ché dé cap dén bo mdi dac hiéu alen dé phat hién va phan biét thé

ddng hop t/di hop tir cia alen HLA-A*33:03 bao gbm 04 cap moi, trong do:

- cip mdi thi nhét c6 trinh tw néu trong SEQ ID No.1 va SEQ ID No.2,
trong d6 cap moi nay khuéch dai dic hidu ving exon 2-3 tap trung céc da hinh

don nucleotit (SNP) déc trung ciia gen HLA-A;

- cap mdi th hai ¢6 trinh tw néu trong SEQ ID No.3 va SEQ ID No.4,
trong d6 cip moi nay khuéch dai dic hidu nhém bao gdm 18 alen HLA-A,
nhung khong khuéch dai 3 alen HLA-A*29:01, HLA-A*31:01 va HLA-
A*33:03 v&i mdi xudi néu trong SEQ ID No.3 ¢6 vi tri nucleotit thir 3 tinh tix

dau 3’ 12 a ma khong bét cdp v6i khudn ADN cua cac alen HLA-A;

- cdp mbi tht ba c6 trinh tu néu trong SEQ ID No.5 va SEQ ID No.6 dé
khuéch dai dic hiéu nhém bao gém 2 alen HLA-A*29:01 va HLA-A*31:01,
trong d6 mdi trinh tw nay déu c6 nucleotit thir 3 tinh tir dau 3’ 1a nucleotit a

ma khong bét cip bd sung v6i khuén ADN ciia cac alen HLA-A; va

- cdp mdi thir tu ¢6 trinh ty néu trong SEQ ID No.5 va SEQ ID No.7 d
khuéch dai dic hiéu alen HLA-A*33:03, trong d6 mdi trinh tw nay déu c6 vi
tri nucleotit thtt 3 tinh tir ddu 3° 14 nucleotit a ma khong bét cip v6i ADN clia

cac alen HLA-A.

B6 mbi theo sang ché bao gém 04 cap mdi dic hiéu alen dugc sir dung
trong quy trinh PCR 2 budc d& phat hién va phén biét thé déng hop tir/di hop
tr ctia alen HLA-A*33:03, trong d6 cdp moi thi nhét duge sir dung trong PCR
budc 1 va cac cap moi thi hai, cap mdi thir ba va cap mdi tht tu dugce st dung
trong PCR buéc 2, dya trén két qua dién di, cho phép xéac dinh céc thé déng
hop ti/di hop tir cia alen HLA-A*33:03.
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Cap mdi thu nhét trong bd mdi theo séng ché dugc thiét ké dé khuéch dai
dic hiéu vung exon 2-3 ctia gen HLA-A bao gém moi xudi c6 trinh ty néu
trong SEQ ID No.1 va mdi nguge c6 trinh tw néu trong SEQ ID No.2, trong
do cap mdi nay duogc thiét ké véi mdi xudi ¢6 mot nucleotit ddu 3' va moi
ngugc co hai nucleotit lién tiép tai dau 3' khong bt cip bd sung véi khuodn
ADN dé tranh khuéch dai gen HLA-C va HLA-G vén c6 trinh tu twong dong
cao véi gen HLA-A.

C3p mdi tht hai trong bd mdi theo sang ché c6 trinh ti néu trong SEQ
D No.3 va SEQ ID No.4, trong d6 cip mdi nay duge thiét ké dé khuéch dai
dic hiéu nhom bao gdm 18 alen HLA-A, nhung khong khuéch dai 3 alen
HLA-A*29:01, HLA-A*31:01 va HLA-A*33:03 v6i mdi xudi néu trong SEQ
ID No.3 ¢6 vi tri nucleotit thi 3 tinh tir dau 3° 14 a ma khong bét cip véi khudn
ADN cua céac alen HLA-A.

Cap mbi thir ba trong bd mdi theo séang ché c6 trinh tw néu trong SEQ 1D
No.5 va SEQ ID No.6, trong d6 cip mdi nay duge thiét ké dé khuéch dai dic
hiéu nhém bao gdm 2 alen HLA-A*29:01 va HLA-A*31:01, trong d6 mbi
trinh ty nay déu c6 nucleotit thi 3 tinh tir ddu 3’ 13 nucleotit a ma khong bét

cap bd sung v6i khuén ADN cua céc alen HLA-A.

Cap mdi thir tu trong bd mdi theo sang ché co trinh ty néu trong SEQ ID
No.5 va SEQ ID No.7, trong d6 cép mdi nay duogc thiét ké dé khuéch dai dic
hiéu alen HLA-A*33:03, trong d6 m¥bi trinh ty nay déu c6 vi tri nucleotit thir
3 tinh tir d4u 3’ 12 nucleotit a ma khéng bét cip véi ADN clia cac alen HLA-
A.

B mbi theo sang ché ding trong phuong phdp PCR hai bu6c dé phat
hién va phéan biét thé déng hop ti/di hop tir cia alen HLA-A*33:03 véi bude
PCR tht nhét st dung cip mdi néu trong SEQ ID No.1 va SEQ ID No.2 dé
khuéch dai exon 2-3 tép trung céc da hinh don nucleotit (SNP) dic trung cua

gen HLA-A; va budc PCR tht hai st dung da mdi véi cac cap mdi néu trong
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SEQ ID No.1 dén SEQ ID No.7 d& nhén céc doan gen cho phép xac dinh cac
“alen HLA-A*33:03.

Mo ta van tat cac hinh vé

Hinh 1 14 so dd nguyén ly sir dung bd mdi theo sang ché trong PCR hai
budc dé phat hién va phan biét thé déng hop tir/di hop tir cia alen HLA-
A*33:03. (A) 12 hinh v& so @b vi tri khuéch dai doan gen HLA-A trong PCR
budc mot st dung cédp mdi ¢6 trinh ty néu trong SEQ ID No.1 va SEQ ID
No.2 cho san pham kich thuéc 992bp. (B) 1a vi tri va kich thudce khuéch dai
trong PCR budc hai st dung cdc mdi ¢6 trinh tw SEQ ID No.3 dén SEQ ID
No.7 dé khuéch dai ba doan gen dic hiéu, tir 6 cho phép két luan kiu gen
cta alen HLA-A*33:03 tir c4c két qua dién di san pham PCR.

Hinh 2 13 két qua so sanh trinh tur thé hién vi tri gén trén ADN clia cip

mdi thit nhit ¢6 trinh tw néu trong SEQ ID No. 1 va SEQ ID No. 2 sit dung &
bude 1 cua quy trinh PCR. (A) thé hién vi tri gén cua mdi xudi SEQ ID No.1
(B) thé hién vi tri gén ctia mdi SEQ ID No.2. C4c nucleotit dugc t6 dam la
‘nhiing nucleotit khong bét cap bd sung v6i ADN ciia gen HLA-C va HLA-G
dé khong khuéch dai khong diic hiéu véi 2 gen nay. Khung vuong thé hién vi

tri gdn ctia moi trén ADN.

Hinh 3 thé hién vi tri gén trén ADN cua cac mdi dic hiéu alen sir dung &
budéc 2 cia quy trinh PCR. (A) vi tri gén ctia 2 mdi xudi SEQ ID No.3 va SEQ
ID No.5, (B) vi tri gén ctia 2 mdi ngugc SEQ ID No.6 va SEQ ID No.7. C4c
vi tri khong bét cdp trén doan mbi duge in ddm. Khung vudng thé hién vi tri

gan cia moi trén ADN.

Hinh 4 13 két qua dién di san phdm PCR st dung bd mdi dic hiéu alen
theo sang ché dé phat hién va phén biét 07 mau déi chimg ADN da biét kiéu
gen HLA-A. (A) két qua dién di san phdm PCR duoc khuéch dai béi cip mdi
th nhét (SEQ ID No.1/SEQ ID No.2) ¢6 kich thuée 992 bp. (B) két qua dién
di san phidm PCR duogc khuéch dai béi ciip mdi thir hai (SEQ ID No.3/SEQ



3671

ID No.4) ¢6 kich thuée 358 bp; (C) két qua dién di san phdm PCR dugc
khuéch dai béi cgp mdi thi ba (SEQ ID No.5/SEQ ID No.6) ¢6 kich thuée
202 bp; (D) két qua dién di san phdm PCR duoc khuéch dai bsi cp mdi thi
tu (SEQ ID No.5/SEQ ID No.7) c6 kich thudc 202 bp.
MO ta chi tiét sang ché

Séang ché d& cap dén bd mdi dic hidu alen @& phat hién va phan biét thé
ddng hop tir/di hop tir ctia alen HLA-A*33:03 bao gbm 04 cip mdi duge thiét
ké nhdm phat hién va phan biét thé ddng hop tir/di hop tir ciia alen HLA-
A*33:03, 12 mot trong sb 6425 alen da hinh clia gen HLA-A d& dugc phat
hién. Céc cap mdi nay co trinh tu néu trong SEQ ID No.1 -7. Trinh ty nucleotit
ctia alen HLA-A*33:03 st dung dé thiét ké cac cap mdi dugc néu trong SEQ
ID No.8.

Trinh tu nucleotit cia alen HLA-A*33:03 c6 dac diém dugc mb ta trong
Bang 1 va cac Hinh 2, Hinh 3.

Gibng nhu cac alen da hinh cua gen HLA-A néi chung, trinh ty alen
HLA-A*33:03 ¢6 sy twong ddng vai 2 gen HLA-C va HLA-G, trong d6 ¢6 su
khac biét tai nucleotit a & vi tri 418 (nim ¢ intron 1) va 2 nucleotit lién nhau

ac & vi tri 1363 va 1364 (ndm & intron 3) (Hinh 2).

Vung exon 2-3 cua alen HLA-A*33:03 trai dai t nucleotit tht 503 dén
nucleotit thir 1289, tap trung cac da hinh don nucleotit (SNP) dic trung cua
alen nay va c6 d6 twong dong cao vé6i 2 alen HLA-A*29:01 va HLA-A*31:01.
Nhom 3 alen nay déu c6 nucleotit a tai vi tri 527, trong khi 18 alen HLA-A
con lai vi tri nay la t (Hinh 3A).

Bén canh d6, nucleotit tai vi tri 691 cua alen HLA-A*33:03 la c, trong
khi 2 alen HLA-A*29:01 va HLA-A*31:01 tuong ung lai 1a g (Hinh 3B).



3671

Béng 1. Vi tri nucleotit trén khuén ADN ctia alen HLA-A*33:03 dung dé

thiét k& cac moi dac hiéu alen

Vi tri nucleotit | 418 527 | 691 | 1363 | 1364

alen/gen

HLA-A *29:01 a a a c
HLA-A *31:01 a a a C
HLA-A *33:03 a a a c
18 alen HLA-A con lai a t g/c a c
gen HLA-C g - - g a
gen HLA-G g - - g a

Tir ddc didm trinh tw ca alen HLA-A*33:03 c6 thé thiy rat khé co thé
khuéch dai truc tiép alen nay do tinh da hinh qua cao clia céc alen HLA-A néi
riéng va sy twong ddng trong trinh tw nucleotit gitta cac tuyp HLA 16p I néi
chung (HLA-A, HLA-C, HLA-G).

B6 mdi ddc hiéu alen dé phat hién va phan biét thé dong hop tir/di hop
ti ciia alen HLA-A*33:03 theo sang ché bao gdm 04 cip mdi co trinh ty néu
trong SEQ ID No.1-7, trong dé:

C3p mdi thi nhét c6 trinh ty néu trong SEQ ID No.1 va SEQ ID No.2,
trong d6 cdp mdi nay khuéch dai dic hiéu ving exon 2-3 tap trung cac da hinh
don nucleotit (SNP) dic trung ctia gen HLA-A. Cap mbi nay dugc thiét ké dé
khuéch dai dic hiéu ving exon 2-3 tap trung tht ca cac da hinh don nucleotit
(SNP) dic trung ctia gen HLA-A. San phdm PCR cua cdp mdi nay cé kich
thudc 992 bp. Trong do, moi xubdi ¢6 trinh tu néu trong SEQ ID No.1 dugce
thiét ké véi mot nucleotit (vi tri a in dam & SEQ ID No.1 néu trong Bang 1)
va mdi nguoc SEQ ID No.2 ¢6 hai nucleotit lién tiép (vi tri gt in ddm & SEQ
ID No.2 néu trong Bang 1) ma khong bt cip bd sung véi khuon ADN cuia
gen HLA-C va HLA-G, do d6 cap mdi nay khong khuéch dai 2 gen nay (Hinh
2). San phdm PCR cuia cap mdi ndy c6 kich thude 992bp dugc ding lam khudn

cho PCR buéc 2. Cip mdi thir nhat nay dong thoi dong vai trd 13 ciip mdi noi

-10-
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kiém dé kiém tra chat lugng ADN ctia mau thir va hoat ddng ctia hdn hop phan
ung.

Trinh ty nucleotit va thong s ctia ciip mdi thir nhat dwgc néu trong bang
2 véi vi tri nucleotit dugce thiét ké khong bét cap bd sung véi khuon ADN cua
2 gen HLA-C va HLA-G dugc in dam:

Bang 2. Trinh tu va céc thong sb cuia cap mdi thi nhét

Mbi Trinh tu (chiéu 5°-3°) Chiéu | San T
.- 2 m
dai | pham °C)
PCR
SEQ ID No.1 cggectetgt ggggagaagea 21 992 70
SEQIDNo2 | gatatictag tgttggtccc aattgt | 26 | °P | 72

Cap mdi tht hai c6 trinh ty néu trong SEQ ID No.3 va SEQ ID No.4,
trong d6 cap moi nay khuéch dai dic hidéu nhom bao gbm 18 alen HLA-A da
duogc phat hién & cong ddng nguoi Kinh, Viét Nam. Cap mdi nay duge thiét
ké sao cho khong khuéch dai 3 alen HLA-A*29:01, HLA-A*31:01 va HLA-
A*33:03 v6i mbi xudi néu trong SEQ ID No.3 ¢6 vi tri nucleotit thir 3 tinh tir
dau 3’ 13 a ma khong bt cap véi khuoén ADN ciia cAc alen HLA-A. San phdm
PCR ciia ciip mdi nay c6 kich thude 358 bp. Trong d6, mdi xudi cb trinh ty
néu trong SEQ ID No.3 duoc thiét ké v6i mot nucleotit khong bét cip bd sung
v6i khuén ADN cia cac alen HLA-A, cu thé 12 nucleotit tai vi tri thir 3 tinh tir
d4u 3 ctia mdi xudi cua trinh t SEQ ID No.3 duge thiét ké 13 a thay vi t, vén

bét cap bd sung véi khudn ADN cua céc alen HLA-A.

Cap mdi thir ba ¢6 trinh tw néu trong SEQ ID No.5 va SEQ ID No.6 dé
khuéch dai dic hiéu nhém bao gdm 2 alen HLA-A*29:01 va HLA-A*31:01.
Trong d6 mdi trinh tu nay déu c6 nucleotit thi 3 tinh tir dau 3’ 14 nucleotit a
duoc thiét ké khong bt cap bd sung véi khuon ADN cua cac alen HLA-A.
San phim PCR ctia cip mdi nay c6 kich thude 202 bp. Céip mdi nay duoc thiét
ké v6i mét nucleotit khong bit cip bd sung véi khuén ADN. Cu thé 1a

nucleotit tai vi trf tht 3 tinh tir diu 3 cia mdi xudi cua trinh ty SEQ ID No.5
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va SEQ ID No.6 duge thiét k& 13 a thay vi t, von bt cip bd sung v6i khudn
ADN cua céc alen HLA-A.

Cép mdi th tu ¢6 trinh tu néu trong SEQ ID No.5 va SEQ ID No.7 d
khuéch dai dac hiéu alen HLA-A*33:03. Trong d6 mdi trinh tw nay déu c6 vi
trf nucleotit thit 3 tinh tir diu 3’ 12 nucleotit a ma khong bt cip v6i ADN clia
céc alen HLA-A. San phidm PCR ctia cap mdi ndy c6 kich thuéc 202 bp. Cap
mdi nay dugc thiét ké véi mot nucleotit khong bét cap bd sung véi khudn
ADN. Cu thé 1a nucleotit tai vi tri thir 3 tinh tir du 3° clia mdi xudi clia trinh
tu SEQ ID No.5 va SEQ ID No.6 dugc thiét ké 12 a thay vi g, vén bt cap bd
sung voi khuon ADN cua céc alen HLA-A.

Trinh tu nucleotit va thong s6 cuia cap mdi thit hai, thit ba va thir tuw dugc
néu trong Bang 3 v6i vi tri nucleotit dugc thiét ké khong bét cap bd sung dic
hiéu dugc in dam.

Bang 3. Trinh tu va cac thong sé cia cip moi thit hai, thir ba va thir tu

Mbi Trinh tu (chiéu 5°-3°) Chiéu San Tm
dai pham °C)
PCR
Cap mdi tht hai
SEQ ID No.3 | cccactecat gaggtattac t 21 358bp | 62
SEQ ID No.4 | ctcggacceg gagactgt 18 60
e Cap médi thtt ba o
SEQ ID No.5 | cccactecat gaggtattac a 21 202bp | 62
SEQ ID No.6 | ggccttcaca ttccgtate 19 58
i Cap mdi thir tu ,
SEQ ID No.5 | cccactecat gaggtattac a 21 202 bp 62
SEQ ID No.7 | ggccttcaca ttccgtatg 19 58

B6 mdi theo séng ché bao gdm 04 cip mdi diic hiéu alen duge sir dung
trong quy trinh PCR 2 budc dé phét hién va phén biét thé ddng hop ti/di hop
ttr cia alen HLA-A*33:03. Trong d6 cip mdi thir nhit dugc sir dung trong

PCR bude 1 va cac cédp moi thir hai, cap moi thir ba va cap mdi tht tu duoc
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st dung trong PCR buéc 2. Dya trén két qua dién di, cho phép xac dinh cac
thé ddng hop tir/di hop tir ctia alen HLA-A*33:03. Két hop két qua dién di cia
3 cip mdi sir dung & budc 2 dé két luan kiéu gen cia alen HLA-A*33:03 (Hinh
1).

Nhu véy, bd mdi theo sang ché bao gbm 7 trinh tu véi 4 cip mdi, trong
d6 st dung mot méi chung (SEQ ID No.5) cho phép lam giam sb luong cap
mdi so v6i cac b kit thuong mai (thudng gdm tir 10 cip mdi trd 1én dé sang
loc hang loat céc alen). S6 lugng ciip mdi st dung giam di tdi thiéu 2,5 lan,
nhd vay qua trinh thue hién didn ra don gian hon, tiét kiém dugc chi phi vé
hoéa chat, vat tu tiéu hao, mAu thit. Bén canh do, trong bd mdi dic hidu alen d&
xuét, cip mdi tht nhat c6 thé kiém cé vai trd cap mdi ndi kiém nén khong can
thém cap mdi nodi kiém khuéch dai gen khac gen HLA (beta-actin, beta-
globin...) nhu bd kit thwong mai trén thi trudng.

B6 mdi d& xuét trong sang ché nay duoc thiét ké véi ca mdi xudi va mdi
ngugc cua cip moi thi ba va cip moi thir tu déu ¢6 01 nucleotit khong bét cap
v6i khuon ADN clia céc alen HLA-A tai vi trf thit 3 tinh tir d4u 3' cia moi dé
tang tinh dac hiéu. Quy t4c thiét ké vi tri khong bét cap trén mdi diic hiéu alen
dugc trinh bay & Bang 4.

Béang 4. Quy tic thiét ké vi tri khong bét cip trén moi ddc hiéu alen

Mi | Alen | Vitrikhong Muc do Nucleotit khong bét cip
IUPAC | mang | bétcap gitta | manh yéuctavitri | thi2 duge thém vao
cual SNP | mdi va khuén | khong bét cip gitta | mdi & vi tri thir 3 (hodc
SNP ADN (Mbi moi va khuén vi tri khéc) k& tir
xudi/ngugce) ADN tai vi tri 3’ nucleotit du 3’
r g/a g/t YEU glat/c
a/c YEU a/g.c/t
y t/c g/t YEU g/at/c
a/c YEU a/g,c/t
S g/c g/g TRUNG BINH c/c,ala,g/gt/it
clc TRUNG BINH | c/c,a/a,g/gt/t
W a/t ala TRUNG BINH c/c,ala,g/g.t/t
t/t TRUNG BINH | c/c.a/a,g/g,t/t
k g/t g/a MANH g/talc
t/c . MANH t/g,cla
m alc g/a MANH glt,alc
t/c MANH t/g,c/a
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Cén ci vao quy tic thibt két vi tri khong bét cip vao mdi trinh bay &

Bang 4, nhom tac gia lya chon vi tri nucleotit khong bét cdp nhu sau:

Nhém 18 alen HLA-A va nhém 3 alen c¢6 d6 twong dong cao HLA-
A*29:01, HLA-A*31:01, HLA-A*33:03 phan biét bdi SNP a/t & nucleotit thir
527 (Hinh 3A). Do d6, theo quy téc thém nucleotit khong bét cip trén mdi dic
hiéu alen, mdi xuéi SEQ ID No.3 (dic hiéu vi nhém 18 alen HLA-A khac)
va mdi xudi SEQ ID No.5 (dic hiéu véi nhém 3 alen HLA-A c6 do tuong
ddng cao) cin 01 nucleotit khong bét cip trung binh & vi trf thit 2 hodc tha 3
ké tir nucleotit du 3°. Néu nucleotit khong bat cdp & vi tri thit 2 tinh tr
nucleotit dau 3' thi mdi xudi SEQ ID No.3 s& ¢ trinh ty nhu sau 5°- cceactecat
gaggtatttgt- 3° va mdi xudi SEQ ID No.5 sé& c6 trinh ty nhu sau 5°- cccactecat
gaggtatttg a- 3°; nhu vay 2 mdi xudi ndy c6 t6i 6 trong 7 nucleotit dau 3’ laa,
t va 01 nucleotit khong bt cap véi khudn ADN cua cac alen HLA-A, dan dén
luc lién két cia mdi véi khuon ADN qua yéu dé thuc hién phan tmg khuéch
dai tao san phdm PCR. Do d6 thiét k& mdi dugc thuc hién bang cach bd sung
nucleotit khong bét cdp & vi tri thir 3 tinh tir nucleotit ddu 3' ctia 2 mdi xudi
SEQ ID No.3 va SEQ ID No.5. Cu thé 12 nucleotit tai vi tri thir 3 tinh tir dau
3' ctia 2 mdi xudi trén 1a a thay vi nucleotit t vén bét cap bd sung v6i khudn
ADN cua céc alen HLA-A) (Hinh 3A) nham 2 muc tiéu vira dam bao do dic
hiéu cua mdi mdi, vira ddm bao kha ning gin cua mdi vao khuon ADN dé
thuc hién phan tmg khuéch dai.

Nhém 2 alen HLA-A*29:01, HLA-A*31:01 va alen HLA-A*33:03 phan
biét bodi SNP g/c ¢ nucleotit thitr 691 (Hinh 3B). Do d6, theo quy tic thém
nucleotit khéng bt cap trén moi dic hiéu alen, mdi nguge SEQ ID No.6 (dic
hiéu v&i nhém 2 alen HLA-A*29:01, HLA-A*31:01) va mdi nguge SEQ ID
No.7 (dic hiéu vé6i alen HLA-A*33:03) cin 01 nucleotit khong bét cap trung
binh & vi trf thit 2 hodc thir 3 ké tir nucleotit dau 3°. Néu nucleotit khong bét
cap & vi trf tht 2 tinh tir nucleotit dau 3' thi mdi xudi SEQ ID No.6 s& ¢6 trinh

ty nhu sau 5°- ggecttcaca ttcegteac - 3° va mdi nguoc SEQ ID No.7 sé& ¢6 trinh
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tu nhu sau 5°- ggccttcaca ttecgtcag - 3°. Tuy nhién, qud trinh thit nghiém 2
mdi nguge nay véi cdc mau chimg ADN da biét kiéu gen HLA-A cho két qua
khong dac hi¢u. Vi vay, viéc thiét ké lya chon vi tri tht 3 tinh tir nucleotit dau
3' dé dua vao vi tri nucleotit khong bét cp manh cho 2 mdi nguge SEQ ID
No.6 va SEQ ID No.7. Cu thé 1a nucleotit tai vi tri thir 3 tinh tir dAu 3' tan ctia
2 mdi nguoc trén 13 a thay vi nucleotit g, von bat cip bd sung v&i khudon ADN

ctia cac alen HLA-A (Hinh 3B) nham dam bao do dic hiéu cia m3i mai.

Nhu vay, cac dac diém thiét ké cua bo 04 cap mdi dic hiéu alen véi cach
lua vi tri @& dat nucleotit khong bét cap trén mdi va lya chon mic d6 manh
yéu ctia nucleotit khong bt cip 1a diém khic biét clia sang ché nay. Két hop
su xuat hién ctia san phdm PCR dic hidu cta timg ciip mdi cho phép phét hién

dbng thoi phéan biét thé déng hop tir/di hop tit ctia alen HLA-A*33:03.

Vi dy thye hién siang ché
Vi du 1: Thir nghiém khd ndng phdt hién va phan biét alen HLA-A*33:03

St dung 07 miu ching ADN d3 biét trude kiéu gen HLA-A @ thir
nghiém véi b mdi dic hiéu alen theo sang ché. Thu ty sir dung cac ciip moi
duoc thé hién & Hinh 1A theo quy trinh PCR hai budéc.

Budc 1 ctia quy trinh PCR: sit dung cip mdi SEQ ID No.1/SEQ ID No.2
dé khuéch dai ddc hidu viing exon 2-3 tap trung tit ca cac da hinh don nucleotit
(SNP) dac trung cua gen HLA-A, qua trinh nay duoc thyc hién theo quy trinh
PCR chuén.

San pham PCR cua cap mdi nay c6 kich thudc 992 bp, xuét hién & tat ca
cac giéng 1,2,3,4,5,6,7 (Hinh 4A). San phém nay dugc st dung lam khudén
cho phan tmg PCR lan 2.

Tién hanh pha loéng 100 1an san pham PCR thu dwgc tir bude 1 4 sir dung
lam khuon khuéch dai v6i 3 cip mdi trong PCR buéc 2.

Budc 2 cia quy trinh PCR: sir dung dong thdi 3 cip mdi SEQ ID
No.3/SEQ ID No.4; SEQ ID No.5/SEQ ID No.6 va SEQ ID No.5/SEQ ID
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No.7 (Hinh 1A). M3i cap mbi dwoc cho vao hdn hop phan tmg & cac dng phan
ung riéng biét.

Cap médi tht hai SEQ ID No.3/SEQ ID No.4 khuéch dai dic hiéu tit ca
céc alen HLA-A khéc da phat hién & cong dong ngudi Kinh, Viét Nam, ngoai
3 alen HLA-A*29:01, HLA-A*31:01 va HLA-A*33:03. San phdm PCR ctia
cip moi ndy c6 kich thuée 358 bp - xuét hién & cac giéng 2, 3, 4, 5, 6, 7 (Hinh
4B).

Cap mdi thir ba SEQ ID No.5/SEQ ID No.6 khuéch dai ddc hiéu 2 alen
HLA-A*29:01 va HLA-A*31:01. San phdm PCR cua cip mdi nay c6 kich
thudc 202 bp - xudt hién & cac giéng 4, 5, 6, 7 (Hinh 4C).

Cap mbi tht tw SEQ ID No.5/SEQ ID No.7 khuéch dai ddc hiéu alen
HLA-A*33:03. San phdm PCR cua ciip mdi nay c6 kich thude 202 bp - xuét
hién & cac giéng 1, 2 (Hinh 4D).

So sanh két qua kiéu gen cia 07 mau chimg ADN khi st dung bd mdi
dic hiéu alen vira thiét voi két qua kidu gen da biét cho thdy do twong dong
100%, thé hién & Bang 5.

Bang 5. So sanh két qua kiéu gen cia mau ching ADN khi sir dung bd

mdi dic hiéu alen vira thiét ké va két qua kidu gen HLA-A d4 biét

Mau Kiéu gen Két qua dién di Két luan kiéu gen
ching | HLA-A d3 bibt clia céc cap mdi budc 2 HLA-A*33:03

SEQID | SEQID | SEQID
No.3-4 No.5-6 | No.5,7

1 | A*33:03/%33:03 - . + Ddng hop tir A*33:03

A*33:03/%02:07 - + Di hgp tir A*33:03

A*11:01/%24:02 - - Am tinh v&i A*33:03

A*11:01/%29:01 - Am tinh v&i A*33:03

A*02:07/%29:01 - Am tinh v6i A*33:03

A*02:07/*31:01 Am tinh v&i A*33:03

N N R W
R

|+ |+ |+
1

A*11:01/*%31:01 - Am tinh v&i A*33:03
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Vi du 2: Ddnh gid tinh ddc hiéu ciia by mdi

Thir nghiém dugc thuc hién bﬁng c4ch tién hanh xé4c dinh kiéu gen HLA-
A cta 100 miu ADN chua biét kiéu gen ddng thoi bang phuong phép PCR
gém 2 budc st dung bo 04 cédp mdi dic hiéu alen theo sang ché nhu néu trong
Vi du 1 va bang phuong phép giai trinh ty.

Két qua so séanh két qua kiéu gen ctia cac miu tht, cho thdy d6 nhay, do
dic hiéu cia phuong phap PCR 2 buéce su dung bo 04 cdp moi dic hidu alen

dé xuét noi trén so v6i phuong phép gidi trinh ty 12 100%.
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YEU CAU BAO HOQ

1. Bo mdi dic hiéu alen dé phat hién va phén biét thé dong hop tir/di hop tir
ctia alen HLA-A*33:03 bao gdm 04 cip mdi, trong do:

- cap mdi thir nhét c6 trinh tu néu trong SEQ ID No.1 va SEQ ID No.2,
trong d6 cap mdi nay khuéch dai dic hiéu ving exon 2-3 tép trung céc da hinh
don nucleotit (SNP) déc trung ciia gen HLA-A;

- cdp mdi thi hai ¢6 trinh tu néu trong SEQ ID No.3 va SEQ ID No.4,
trong do cap moi nay khuéch dai dic hiéu nhém bao gém 18 alen HLA-A,
nhung khong khuéch dai 3 alen HLA-A*29:01, HLA-A*31:01 va HLA-
A*33:03 v6i mdi xudi néu trong SEQ ID No.3 ¢6 vi tri nucleotit thit 3 tinh tir
d4u 3’ 14 a ma khong bét cip véi khuon ADN cia céc alen HLA-A;

- cap mdi thit ba ¢6 trinh tu néu trong SEQ ID No.5 va SEQ ID No.6 dé
khuéch dai ddc hiéu nhom bao gdm 2 alen HLA-A*29:01 va HLA-A*31:01,
trong d6 mdi trinh ty nay déu c6 nucleotit thit 3 tinh tr dau 3’ 1a nucleotit a
ma khong bét cip bd sung véi khuon ADN clia cac alen HLA-A; va

- cip mdi thi tu ¢6 trinh tu néu trong SEQ ID No.5 va SEQ ID No.7 dé
khuéch dai dic hiéu alen HLA-A*33:03, trong d6 mdi trinh tw ndy déu c6 vi
tri nucleotit tht 3 tinh tir ddu 3” 13 nucleotit a ma khong bét cap v6i ADN cta
cac alen HLA-A.
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Danh muc trinh ty

<110> Truong Pai hoc Dugc Ha N&i

<120> BO mdi dic hiéu alen dé& phat hién va phan biét thé ddng hop tu/di
hop t@ cua alen HLA-A*33:03

<160> 8
<210> 1
<211> 21

<212> Oligonucleotit
<213> Trinh ty nhén tao
<220>

<223> boan mdi

<400> 1

cggcctctgt ggggagaagc a 21
<210> 2

<211> 26

<212> Oligonucleotit

<213> Trinh tu nhé&n tao

<220>

<223> Poan mdi

<400> 2
gatattctag tgttggtccc aattgt 26

<210> 3
<211> 21
<212> Oligonucleotit

<213> Trinh ty nhan tao

<220>

<223> Poan mdi

<400> 3
cccactccat gaggtattac t 21
<210> 4
<211> 18

<212> Oligonucleotit

<213> Trinh ty nhén tao

<220>

<223> boan mdi
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4

ctcggaccecg gagactgt

<210>
<211>
<212>
<213>

<220>
<223>
<400>

5
21
Oligonucleotit

Trinh tu nhén tao

Doan mdi

5

cccactccat gaggtattac a

<210>
<211>
<212>
<213>

<220>
<223>

<400>

6
19
Oligonucleotit

Trinh ty nhén tao

Poan mdi

6

ggccttcaca ttccgtatc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

7
19
Oligonucleotit

Trinh ty nhé&n tao

Doan mdi

7

ggccttcaca ttccgtatg

18

21

19

19

Full-length gene characterisation

<210> 8
<211> 3518
<212> ADN
<213> Homo sapiens.
<300>
<301> V.Albrecht et al
<302> Dual redundant sequecing strategy:
of 1056 novel and confirmatory HLA alleles.
<303> HLA
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<304> 90
<305> 2

<306>
<307>
<308>
<309>

<400> 8

caggagcaga
gccccgaagyg
tttcttttet
acccagttct
gtcgecggtte
atggccgtca
'cagacctggg
ggcccgeccyg
ctcagccact
cggcccggcece
gtgcggttcg
caggaggggc
gaccgagtgg
ccccageccyg
agtctccggg
aggcccaggc
gtcggggecg
'caccatccag
ccagcaggac
gaccgcggcg
ggagcagttg
gaacgggaag
gcctgtagat
gaatatcacc
accagagagt
tgaaggaatg
ccggcagcag
aatgtgtgtg
accagaagtc
caggtgcectg
ctgtccattc
tgcctgaatg
tgtctctgac

cacactgacc

79-87
2017~
28547825
2018-

05-25

11-30

ggggtcaggg
cggtgtatgg
ccctcectecca
cactcccatt
taaagtccgce
tggcgceceecg
cgggtgagtg
gcgggggcge
cctcgececcce
gcggggagece
acagcgacgc
cggagtattg
acctggggac
gggcgcaggt
tccgagatce
gcctttacce
gacggggcte
atgatgtatg
gcctacgacg
gacatggcgg
agagcctacc
gagacgctgce
ctcecegggcet
ctcecctctgg
gactctgagg
acgggaagac
ccttgggccc
ggggtctgag
gctgttccct
tgtccaggcet
tcaagatagc
ttctgactct

catgaggcca

tggcagcggg

3671

cgaagtacca
attggggagt
acctatgtag
gggtgtcggg
acgcacccac
aaccctccte
cggggtcgtg
aggacccggg
aggctcccac
ccgcttcatc
cgcgagccag
ggaccggaac
cctgegegge
cacgacctct
accccgaagce
ggtttcattt
gggggactgg
gctgcgacgt
gcaaggatta
ctcagatcac
tggagggcac
agcgecacggg
ggcctcccac
tcectgaggga
ttccgeectg
gatccctcga
gtgacttttc
tccagcactt
cttcagggac
ggtgtctggg
cacatgtgtg
tcctgacaga
ccctgaggtg
atggggagga

gggccccagg

cccagccttg
ggtccttett
tttccagaga
cgggactcag
ctgctactct
gggaaaccgc
tagccgcecgece
tccatgaggt
gccgtggget
aggatggagc
acacggaatg
tactacaacc
catcccccac
cgcgggaccce
tcagtttagg
gctgaccgtg
ggggtcggac
catcgccttg
ccagcgcaag
gtgcgtggag
taccaggggc
aaggagggga
gaggaatcct
ctctgtgaca
atactgatga
ctctcaggcce
ctgagtccct
tagaattttc
ttctgtgcecte
ctggaggagt
cccececcaag
ctgggccctg

ccagacccag
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cgtggctcte
gggattcccc
cctggatact
agccaatcag
attctcccca
tgggggccct
ctctgcgggg
gggaggaggyg
atttcaccac
acgtggacga
cgcgggcgcece
tgaaggccca
agagcgagge
ggacgggcca
cgagaccctt
ccaaaaatcc
gggtcgggge
gggcgcttcec
aacgaggacc
tgggaggcgg
tggctcecgea
cacggggcge
gacaattggg
cctgggtttc
caattaaggg
gtggttccct
ttgttctectg
cagcctccac
cacggaatag
ccttccccat
gtcccattac
acgcatatga
agcttctacc

gacacggagc

agggtctcag
aactccgcag
cacgacgcgg
tgtcgtcgeg
gacgccgagg
ggccctgacce
agaagcaagg
tcgggeggat
atccgtgtcce
cacgcagttc
gtggatagag
ctcacagatt
cggtgagtga
ggtcacccac
gcceegggag
cccegggttg
caggttctca
tccgecgggta
tgcgctcecttg
ccecgtgtgge
gatacctgga
ctccctgatce
accaacacta
cagatcctgt
ataaaatctc
ttgacacaca
cttcacactc
tcaggtcagg
gagattatcc
cccaggtgtc
agatgcaaaa
ctcaccacgc
ctgcggagat
tcgtggagac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040



caggcctgca
ggagcagaga
atggggtaag
cctttagcag
caccatcccce
agctgtggtce
ggtgggtctg
gcctegttac
ccagcactta
tatggcggtyg
ccttcaggag
ccctgggtet
ctctaggacc
gatagaaaag
aaatcactgg
cctctagcca
tgacagtgcc
cctgatgtgt
gcattggatg
tacgaatttg
gagaggcaag
tgcaaaggca
caccccacce
tcatctttcc

ggtgcactga

ggggatggaa
tacacctgcc
gagggagatg
ggtcagggcc
atcgtgggca
gctgctgtga
agatttcttg
tgggaagcac
ctcttttgta
atgggacctg
ggcggttggt
gcagtcacac
ttaaggccecct
gagggagcta
gatattgtgt
catcttctgt
cagggctctg
gttgggtgtt
tattgagcat
ttcatgaata
atttgttcct
cctgcatgtg
ccatgtccac
tgttccagag
gctgtaactt
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ccttccagaa
atgtgcagca
ggggtgtcat
cctcaccttc
tcattgctgg
ggtggaggag
tctcactgag
catccacaat
aagcacctgt
atcccagcag
ccaggaccca
atttctggaa
ggctcctttc
ctctcaggct
ttgggagccc
gggatctgac
atatgtctct
gggcggaaca
gcgatgggct
tttttttcta
gccctteect
tctgtgttct
catgaccctc
aggtggggct

cttccttecce

gtgggcgtct
tgagggtcte
gtcttttagg
ccctcetttte
cctagttctc
gaagagctca
ggttccaaga
tatgggccta
taaaatgaag
tcacaagtca
cacctgcttt
acttctctga
tggtatctca
gcaagtaagt
gtgggggagc
caggttctgt
cacagcttgt
gtggacgcag
gtttaaagtg
tagtgtgaga
ttgtgacttg
tgtaggcata
ttcccacgcet
gaggtgtctc

tattaaaa

-22-

gtggtggtgce
cccaagccce
gaaagcagga
ccagagccgt
tttggagctg
ggtggggtga
cccaggtaga
cccagecctgg
gacagattta
caggggaagg
cttcatgttt
ggtccaagac
caggacattt
atgaaggagg
tcacccaccc
ttttgtccta
aaaggtgaga
ctgtgctatg
tgactcctca
cagctgccectt
aagtaccctg
atgtgaggag
gacctgtgct

catctctgcce

cttctggaca
tcaccctgag
gcctctctga
cttcccagcece
tgttcgctgg
aggggtgaag
agtgtgccect
gccctgtgtg
tcaccttgat
tccctgagga
cctgatcccg
ttggaggttc
tcttcccaca
atgatccaag
cacaattcct
ccccaggcag
gcctggaggg
gggtttcttt
ctgtgacaga
gtgtgggact
actttgtttc
gtggggagac
ccctccccaa

tcaacttcat

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3518



HINH 1
HLA-A 6p2L1 ; . e g B B B e R
*e ."""'-,,.,‘
'f' s~&«-~*‘~m
& Sy,
—{ w2z e B3
SEQ ID No.li—> SEQ 1D No.2
Q I?CR hude 1
San phim 1(992 bp)
Giéng 1 Gidng2 ¥PCRhude?2 g, Giéng 3
Sin phim 358 bp Sin phim 202 bp San phim 202 bp ‘
1 ) ¥ ]
SEQ ID No.3i ISEQ ID No.d - o SEQ ID No.5t 2 {SEQ ID No.7
i > < ! SEQIDDNesSt ~ - {SEQID Nob 3—3 i
K&t qua dien di cua cac cap moi buwdc 2
B SEQIDNo.3| SEQIDNobs | SEQID No.b .
va va va Két luan
SEQIDNo.4| SEQIDNo6 | SEQID No.7
+ + - Am tinh v6i HLA-A®33:03
- + - Am tinh v&i HLA-A®33:03
+ - - Am tinh voi HLA-A®33:03
+ - + Di hop fi HLA-A*33:03
- + + Di hop fi HLA-A*33.03
- - + Déng hop ¢ HLA-A*33:03
HINH 2
A B
SEQ ID No.l1 5’-CGG COTCTGTEGG GAGARGCA-37 SEQ ID No.2 3¢ —_’_?Cx':“l‘?‘AACC CTGGTTGTCGAR FCTTATAG-5
[s32)20:8 400 410D 429 gDNE 1370 138G 1389
A*01:01:01:01 AGGGRRLCCG CCTCTGCGEGE CAGRAGTRRE D*01:0%:01:01 RERCAATTGS GACCABCACT AG?%QTAT?AC
iz n%0Z2:01:01:901 —_ [EER—
n*32:03:01 5—
B%(2:06:01:81 -

B -l e et

-23-

[2

[ |

[

[

DD Mg

——GRA——B——— ——T——G——— G-~~~ G-
-—GA——A——— G-
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HINH 3

SEQ ID No.3 5'-CCCR CTCCLTGRGE TATEACT-3/ SEQ ID No.6 37 —CTATGCCTTA CACTTCCGE-5'
S5EQ ID No.b5 57-CCCR CTCCATGRGS TRATTACA-3" SEQ ID No.7 3’ -GTATGCCTTAR CBCTTCCGG-57
5 280 709 710

510 52¢ 530
01:01:01 CTCCATGRAGE

101

LTGRRGGCCC

al § *0 G——————
1:91 i *0 :G1 {
1:01 § *03: 1:01
1:01:01 i n¥il: 1:01
A%1E:02:01:81 ———t B%*11:02:01:01
A%1%i:04 -1 nvl
£:02:01:01 | F A
¢3:01:01 ———i-- === - -— v
t A%
P *
t

w

QP o

——————G-&~ C
——————G-B- G-

@ W

[}

HINH 4

) A*I3:03 ATI203 A*1LBI  ATILOY ACOR07 ARDE0F ATIL0L
feEnps UGy R0 Vil " L S L Pag s

992 bp

A5E bp

202 bp

. 202 bp

-24-





