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Linh vue k§ thuit dwoe dé cip

Sang ché thudc linh vue sinh hoc phan tir va xét nghiém gen, cu thé 1a dé
cap dén mot quy trinh giai trinh tu viing da hinh exon 2 - exon 3 ctia gen HLA-C
d& thuc hién, dam bao do chinh x4c va mot mdi duoc thiét ké mai dé su dung cho

quy trinh nay.

Tinh trang ky thuit ciia sang ché

HLA 1a siéu ho gen ma héa phic hop hoa hop té chiic chinh (Major
Histocompatibility Complex — MHC) hay con goi la khéng nguyén kach cau ngudi
(Human Leukocyte Antigen - HLA). Siéu ho gen HLA nim trén nhanh ngin cia
nhidm séc thé sé 6 (6p21.1 — 6p21.3), ¢6 chiéu dai khoang 4 Mbp. Mic du chi
chiém 4kh0éng 0,1% toan bd chiéu dai bo gen ngudi, nhung siéu ho gen nay chua
t6i 0,6% tong sd gen ngudi da duge xac dinh. C6 thé n6i, HLA 13 hé thdng gen c6
mat d6 gen day dic nhat trong bd gen ngudi [9], [11]. Siéu ho gen HLA dugc chia
lam 3 16p, 16p L, 16p 11 va 16p III. Mdi 16p lai duoc phan thanh nhiéu typ khac
nhau. HLA 16p 1 v6i 3 typ chinh HLA-A, HLA-B va HLA-C chtra cadc gen ma hoa
nhiéu protein tham gia vao hoat dong mién dich cia co thé [9]. Siéu ho gen HLA
khong chi 12 hé théng gen c6 mat do gen day dic nhét trong bo gen ngudi va con
[a hé thdng gen da hinh nhat trong bd gen ngudi. Tinh dén nam 2020, co s& dit
litu HLA IPD-IMGT/HLA da ghi nhan mdi typ HLA c6 thé ¢6 vai nghin alen HLA
da hinh khac nhau [26] va sb luong cac alen HLA méi dugc phat hién mdi ndm
van lién tuc tang lén cho thdy su da hinh rdt phtc tap cta siéu hg gea nay [30].

Gen HLA-C 1a gen HLA 16p 1, typ C, ndm trén nhiém sic thé sb 6, tai vi tri
6p22.33, c6 chidu dai > 4000 bp. Cho téi ray, da c6 5140 alen da hinh cia gen
HLA-C duoc phat hién [261. Cac phan td HLA-C duoc biéu hién boi gen HLA-C
cé nhiéu vai tro khac nhau trong nhéu trong hoat dong ctia hé mien dich {29]. Phén

to HLA-C 1a mot yéu td quyét dinh chinh déi véi hoat dong cia té bao diét tu
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nhién (natural killer cells — NK cells) [20], [22]. Nam 1983, nghién ctru dau tién
ctia McIntyre JA va cong su dd ching minh tdm quan trong cta phan td HLA-C
d6i voi su phat trién ctia thai nhi va nhau thai [21]. Ngoai ra, phan tir HLA-C con
dugc phat hién c6 lién quan dén nhiéu bénh, nhu nhiém virus, ung thu, cac bénh
tu mién [27], [28], va c6 lién quan t(’)’i.su' gia tang nguy co thai ghép [10], [17],
[18]. Bén canh d6, phan tt HLA-C ciing lién quan t&i nguy co gip phan Gng c6
hai khi st dung cac thudc diéu tri Basedow, vay nén va ting acid uric méau [19],
[25] va lién quan t&i mutc d6 déap tng diéu tri cia mot sb thude khac [13].

Do vai trd quan trong cta phan to HLA trong hoat dong ctia hé mién dich
nén cc gen HLA ngay cang dugc quan tAm nghién ctru, véi nhidu cong bd va sang
ché vé quy trink xac dinh kiéu gen HLA 16p I duoc ra doi. Cac cong bd va sang
ché nay dé xuat cic quy trinh giai trinh tu toan bd chiéu dai gen HLA-C (> 4000
bp) va 2 gen HLA 16p I khac 1a HLA-A va HLA-B nhim nghién ctru thong tin di
truyén ctia gen HLA 16p T [12], [29], hodc tng dung trong phau thuét ghép tang
[1], [4], [5], [6]...Han ché cta nhiing cong bd va sang ché nay 1a thuc hién phtic
tap, phai st dung tir hang chuc ciap mdi dén xay dung thu vién hang tram cip moi
va thuc hién hang chuc phan tng PCR giai trinh tu 2 chiéu, rat ton kém vé thoi
gian va chi phi cling nhu qua trinh xi 1y két qua doi héi ngudn nhan luc ¢ trinh
do cao, dic biét v6i cac sang ché st dung cong nghé giai trinh tu gen thé hé mai
[4], [5]-

Ving da hinh exon 2 — exon 3 ctia gen HLA no6i chung va gen HLA-C noi
riéng, tap trung hau hét cac da hinh don nucleotit dac trung cua tung alen HLA-C.
Trinh tu ving da hinh nay quyét dinh trinh tir acid amin cta protein HLA-C dugc
biéu hién. Vi vay, viéc giai trinh tu ving da hinh exon 2 — exon 3 cua gen H1LA-C
¢d y nghia quan trong trén lam sang, va cac nghién ctu gen dugc hoc, gen béni
hoc. Tuy uhién, nhitng cong bd va sang ché dé thuc hién nhét dé giai trinh tu varg
exon 2 — exon 3 clia gen HLA-C trude ddy cling phai st dung t6i thién i 4 — 6
mdi va thuc hién tir 5 — 7 phan tmg, trong d6 bao gdm 4 phan ung giai trinh tu

cho 2 chiéu cia chudi ADN [2], [23].
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Vé mit ly thuyét, cdc hé thong may giai trinh tu Sanger tu dong hay ca hé
théng giai trinh tu gen thé hé méi c6 thé giai trinh tu nhiing doan ADN c¢6 kich
thudc > 950 bp, tuy nhién két qua giai trinh tu trén thuc t& thuong chi dam bao tin
hiéu 6n dinh nhét trong khoang ~ 400 — 500 bp, va khoang 50 bp dau tién ké tur
nucleotit cudi ciing ctia mdi thi tin hiéu giai trinh tw c6 thé chua 6n dinh. Do do,
han ché chinh ciia nhiing quy trinh giai trinh tu d& cong bd 1a viée thiét ké cac cip
mdi ¢6 vi tri gin trén khuén ADN qua gan hodc qua xa viing exon can giai trinh
tu dan t6i tin hiéu giai trinh tu doan dau va doan cudi exon bi nhiéu, va cach khic
phuc 1a thuc hién giai trinh tu 2 chiéu, do do, lam tang sb lugng mdi va sd lugng
phan tng can thuc hién. Vi du nhu quy trinh cta Peterson [23], vi trf moi xudi giai
trinh tuy viing exon 3 chi cach doan trinh tu d4u ciia exon ndy khoang 30 nucleotit;
trong khi d6 vi trf moi nguoc giai trinh viing exon 3 cach doan trinh tu cudi cua
exon nay 40 nucleotit. Mt khac, khoang cach gitta mdi xudi giai trinh tu ving
exon 2 va moi xudi giai trinh tu viing exon 3 lai qua xa, 1én téi 573 bp, gay kho
khan khi xtr 1y két qua giai trinh tu ciia tong hop ctia cac mdi. Mot quy trinh khac
do Delfilo [14] x4y dung ciing ¢6 han ché nhu dd dé cap & trén khi c6 mdi xubi
giai trinh tu viing exon 2 chi cach nucleotit dau tién ciia exon nay 20 nucleotit va
mdi nguoc giai trinh tu ving exon 2 ciing chi cach nucleotit cudi cing cia exon
nay 40 nucleotit.

Vi vay, viéc lua chon va thiét ké mdi c6 vi tri gén trén khuén ADN c¢6 vai
tro quan trong trong viéc dam bao do dn dinh cua tin hiéu giai trinh tu & ca doan
dau va doan cubi ving can giai trinh tw, nhd vay, gitip giam bot s6 mdi can st
dung va sb phén tng giai trinh tu can thuc hién. Hon nita, v6i viéc lua chon duoc
moi ¢6 vi tri gan trén khudn ADN phit hop, ddn t6i khong can phai giai trinh tu 2
chiéu, gitip giam bét thoi gian xir 1y két qua giai trinh tu, dac biét véi cac mau di
hop t&r cia gen HLA.

Tai Viét Nam m&i ¢6 mot cong bé vé auy trinh giai trinh tu ving exen 2 —
exon 3 ctia gen HLA-A [8] nhirng chua ¢ cong bd hay sang ché nao vé quy trinh

giai trinh tu gen HLA-C.
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Do d6, van can mot quy trinh giai trinh ty viing da hinh exon 2 - exon 3 ciia
gen HLA-C v6i s6 mdi giam thiéu va it phan tng hon dé dé dang tién hanh, gitup
Agiém thiéu thoi gian xu 1y dit liéu nhung van dam bao do chinh xé4c, nhd d6 giam
thiéu chi phi, tir d6 tao diéu kién thuan loi dé ap dung trong ldm sang va cac nghién

ctiru gen dugc hoc, gen bénh hoc.

Ban chét ky thuit cia sang ché

Sang ché nham giai quyét vin dé néu trén, cu thé 1a sang ché dé xuit mot
quy trinh giai trinh tu viing da hinh exon 2 — exon 3 ctia gen HLA-C c6 thé &p
dung trong lam sang cling nhu cac nghién ctru gen dugc hoc, gen bénh hoc véi do
chinh xéc cao, giam thiéu sé mdi va sé phan ung phai thuc hién, nhd d6 giam duoc
chi phi xét nghiém va thoi gian xir 1y két qua.

Sang ché dé cap dén quy trinh giai trinh tu gdm 2 budc:

(i) thuc hién phan tng PCR khuéch dai dic hiéu viing exon 2 — exon 3 clia gen
HLA-C véi ciap mdi dic hiéu gdbm mdi xudi c6 trinh tu néu trong SEQ ID No:
1 va mdi nguge co trinh tu néu trong SEQ ID No: 2 theo chiéu 5' dén 3'. San
phém PCR thu duoc tinh sach béng bd kit thuong mai va duoc sur dung lam
khuon cho céc phan g giai trinh tu & budce 2.

(ii) thuc hién giai trinh tu véi 2 mdi xudi ¢6 trinh tu néu trong SEQ ID No: 1 va
SEQ ID No: 3 bang hé thong giai trinh tu tu dong.

B6 mdi theo sang ché bao gdm 03 mdi dugc st dung trong quy trinh giai
trinh tu gém 2 bude dé xac dinh trinh tu ving da hinh exon 2 — exon 3 cua gen
HLA-C, trong do, cap mdi SEQ ID No: 1 va SEQ ID No: 2 duqcv st dung o budc
1; hai méi xudi SEQ ID No: 1 va SEQ ID No: 3 duoc siv dung & budc 2.

Budc 1 cia quy trinh theo séngvché st dung cip mdi dé khuéch dai dic
hi€uvung exon 2 —exon 3 cua gen HLA-C bao g6m moi xn6i 6 trinh ty néu trong
SEQ ID No: i va mdi nguoc ¢6 trinh tu néu trong SEQ ID No: 2, trong d6. mdi
xubi SEQ ID No: 1 ¢6 vi tri gdn moi trén khiuon ADN tir nucleotit 116 — 135 va
mdi nguwoc SEQ ID No: 2 ¢6 vi tri gdn mbi trén khuén ADN tir nucleotit 1007 —
1028. Mdi xudi SEQ ID No: 1 ¢6 1ﬁc}t nucleotit (ﬁ) khong bt cip bd sung véi

-5
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khudn ADN cua gen HLA-C va cac gen HLA typ I khéc tai vi tri nucleotit tha 2
ké tir nucleotit tan cung dau 3°; va mdi nguoc SEQ ID Nof 2 ¢6 cac nucleotit &
dau 3 (tir nucleotit 1007 — 1010) bat cip bd sung véi khuén ADN cuia gen HLA-
C ma khong bit cdp bd sung v6i khudn ADN cia céc gen HLA 16p I khac, dam
bao dd dic hiéu cta cip mdi v6i gen HLA-C.

Budc 2 cla quy trinh theo sang ché sir dung mdi xu6i SEQ ID No: 1 ¢6 vi
trf gin mdi tai viing intron 1 cda gen HLA-C cho m{t phan tmg giai trinh tu. Chiéu
dai doan giai trinh tu tu mdi xudi SEQ ID No: 1 dén nucleotit dau tién cua ving
exon 2 ctia gen HLA-C 1a 88 bp (tu nucleotit 116 —204). Chiéu dai doan giai trinh
tu tir mdi xudi SEQ ID No: 1 dén nucleotit cudi cling cta ving exon 2 cua gen
HLA-C 12 357 bp (tir nucleotit 116 — 473). Moi xudi SEQ ID No: 3 ¢6 vi tri gin
moi tai ving intron 2 ciia gen HLA-C, tir nucleotit 599 — 615, dugc str dung cho
phan g giai trinh tu con lai & bude 2. Chiéu dai doan giai trinh ty tir mdi xuoi
SEQ ID No: 3 dén nucleotit du tién ciia ving exon 3 ctia gen HLA-C 1a 121 bp
(tr nucleotit 599 — 720). Chiéu dai doan giai trinh tu tir mdi xudi SEQ ID No: 3
dén nucleotit cudi cung cia viing exon 3 ctia gen HLA-C 1a 396 bp (tir nucleotit
599 — 995).

Chiéu dai doan giai trinh tu tir mdi xudi SEQ ID No: 1 dén mdi xuoi SEQ
ID No: 3 14 483 bp (tir nucleotit 116 — 599).

MBS ta van tit cac hinh vé
Hinh 1 12 so dd quy trinh gidi trinh tu ving da hinh exon 2 — exon 3 ctia gen

HLA-C theo sang ché.

Hinh 2 thé hién vi trf gan cdc mdi trén khun ADN ciia gen HLA-C trong
- quy trinh theo sang ché.

Hinh 3 1a két qua giai trinh tu ving da hinh exon 2 — exon 3 gen HLA-C cua

04 mAu ADN st dung quy trinh giéi trinh tu theo sang ché.
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MO ta chi tiét sang ché

Sang ché dé cap dén quy trinh giai trinh tu ving da hinh exon 2 — exon 3
ctia gen HLA-C bao gdm 2 buéc va st dung 03 moi, trong d6 gen HLA-C 1a mot
trong nhiing gen c6 tinh da hinh cao nhat trong bd gen ngudi, véi 5140 alen HLA-
C va 1540 vi tri bién thé d& dugc phat hién theo co s dit liéu cita gen HLA nim
2020 [26]. Tai Viét Nam, di c6 18 alen HLA-C duoc phat hién véi 3 alen ¢6 tan
suit cao nht 1an luot 1a HLA-C*01:02 (16,5%), HLA-C*08:01 (15,6%), HLA-
C*07:02 (14,7%) [16]. Cac mdi dugc st dung trong quy trinh ¢6 trinh tir néu trong
SEQ ID No: 1 - 3. Trinh tu nucleotit ctia alen tham chiéu HLA-C*01:02:01:01
duge st dung dé thiét ké cac mdi, duoc néu trong SEQ ID No: 4 [30]. Quy trinh
theo sang ché gdm 2 budc: (i) thuc hién phan tng PCR khuéch dai dic hidu vang
exon 2 — exon 3 cua gen HLA-C véi cip mdi SEQ ID No: 1/SEQ ID No: 2. San
pham PCR thu duoc duoc tinh sach dé lam khuon cho hai phan tng giai trinh tu
& buée (ii). Bude (ii) thuc hién 2 phan tGng giai trinh tu v6i 2 méi xudi SEQ ID

No: 1 va SEQ ID No: 3.

Trinh tu cac gen HLA-C c6 nhiing dic diém dugc md ta trong Hinh 2. (A).
Vi tri géin ciia moi xuéi SEQ ID No: 1. (B). Poan trinh tu dau va doan trinh i
cudi vimg exon 2. (C). Vi tri gcfn ciia moi xuéi SEQ ID No: 3. (D). Poan trinh tu
dau va doan trinh tu cudi vimg exon 3. (E). Vi tri gin ciia moi nguoc SEQ ID No:
2. Céc nucleotit dic hiéu cua mdi voi gen HLA-C dugc in dam. Khung vuéng thé

hién vi tri gdn cda moi trén ADN.

Gen HLA-C né6i chung c6 su tuong dong voi cac gen HLA 16p 1 khéc 1a
HLA-A, HLA-B, HLA-E, HLA-F, HLA-G. Gen HLA-C phan biét v¢i cac gen HLA
i6p 1 khéc tai nucleotit a & vi tri 135 (nﬁlﬁ O intron 1) va Z — 4 nucleotit ca ca- o
vi trf 1007 — 1010 (ndm & intron 3). |

Viung intron 1 trai 4ai tir nucteotit 74 — 203, vung exon 2 trai dai tor nucleotit
204 — 473, vung intron 3 trai dai tr nucleotit 474 — 719, vung exon 3 trai dai tu

nucleotit 720 — 995.
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Ving exon 2 — exon 3 1a vung tép trung phan 16n cac da hinh don nucleotit
dic trung cta ctia gen HLA-C. Trinh tuv ADN exon 2 va exon 3 cua gen HLA-C
quyét dinh tinh da hinh cda cac protein HLA-C duoc biéu hién. Céc protein HLA-
C c6 nhiéu vai trdo khéc nhau trong hoat déng ctia hé mién dich [29]. Vi vay, xac
dinh trinh ty ADN exon 2 va exon 3 cua gen HLA-C c6 y nghia quan trong trong
c4c nghién ctru vé mdi lién quan giita céc alen da hinh cta gen nay véi nguy co
phan ving c6 hai cia thude [19], [25], kha ning dap ung diéu tri véi thude [131, va
cac bénh tu mién phd bién [27], [28].

Nhu da trinh bay & trén, diém khac biét ctia quy trinh duoc dé xuat trong sang
ché nay 1a chi sir dung 03 mdi véi 03 phan ting, it hon nhiéu so véi cac cong bd
vé quy trinh giai trinh tu gen HLA-C (st dung 4 — 6 moi va can thuc hién 5 — 7
phan tng [14], [15], [23], [29]) va nhiing sdng ché vé quy trinh giai trinh tu gen
HLA-C khéc (st dung tir hang chuc moi va hang chuc phan tng [2], [3] dén thu
vién hang trim moi dé giai trinh tu toan bd gen HLA-C bang cong nghé giai trinh
tu gen thé hé méi [1], [4], [5], [6], [7]). Séng ché dé xuit mot quy trinh gdom 2
buéc voi so dd tong quat thé hién trong Hinh 1:

(i) thuc hién phan Gmg PCR khuéch dai dic hiéu viiig exon 2 — exon 3 clia gen
HLA-C v6i cap mdi ddc hidu gdm mdi xudi c6 trinh tw SEQ ID No: 1 va mdi
nguoc ¢6 trinh tu SEQ ID No: 2 theo chiéu 5' dén 3'. San pham PCR budc 1
c6 kich thude 912 bp dugce tinh sach béng bd kit thuong mai va st dung lam
khuon cho céac phan ing gidi trinh tu & budc 2.

(ii) thuc hién gidi trinh tu voi 2 modi xudi ¢6 trinh ty SEQ ID No: 1 va SEQ ID
No: 3 béng hé théng giai trinh tu tir dong.

Mot diém khac biét nita cua quy trinh dugc dé xuét trong sang ché nay so véi
céc sang @hé khéc 1a str dung cip mdi ¢6 trinh tw néu trong SEQ ID No: 1 va SEQ:. -
ID No: 2 ¢6 trinh tu nhur hai mdi HLACB1F va HLACB R theo cng bé ciia Pham
va ¢Ong sir (cong bd vé quy trinh PCR phat hién dic hiéu alen ALA-C*03:02,
khong phai cong bd vé quy trinii gii trinh tu gen HLA-C) [24] dé khuéch dai dic
hiéu vung exon 2 — exon 3 cfla‘ gen HLA-C. Lua chon cip mdi SEQ ID No: 1/ SEQ
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ID No: 2 dé thuc hién phan ung PCR khuéch dai dic hiéu ving exon 2 — exon 3

cta gen HLA-C buée 1 do nhiing dic diém sau:

- MOdi xudi SEQ ID No: 1 ¢6 nucleotit a tan cung dau 3’ khong bt cip bd sung
v6i khuon ADN ciia cac gen HLA 16p I khac, dong thoi duge bd sung nucleotit
(t ) khong bét cip bd sung véi khuén ADN clia cac gen HLA tai vi tri nucleotit
thar 2 ké tir nucleotit tan cung dau 3°.

- Beén canh d6, mdi ngugc SEQ ID No: 2 ¢6 c4c nucleotit & dau 3’ (tir nucleotit
1007 — 1010) bt cip bd sung v6i khudn ADN cia gen HLA-C ma khong bét
cip bd sung v6i khudn ADN cua cac gen HLA 16p 1 khéc.

" Nhiing déc diém trén cia mdi xudi SEQ ID No: 1 va mdi nguge SEQ ID No:

2 Gain bao d¢ dac hiéu vo1 gen HLA-C, ddng thoi tranh tao ra cac san ph?im PCR

khong ddc hiéu la vung exon 2 — exon 3 cua cac gen HLA-A, HLA-B, HLA-FE,

HLA-F, HLA-G (Hinh 2). Trinh tu cua cdp moi SEQ ID No: 1/ SEQ ID No: 2 duoc

trinh bay & Bang 1 (cac nucleotit cta mdi xudi SEQ ID No: 1 va mdi nguoc SEQ

ID No: 2 ddc hiéu voi gen HLA-C dugc in dam).

Bang 1. Trinh tw cua cdp méi sir dung dé khuéch dai diic hidu vimg exon 2 — exon

3 cia gen HLA-C 0 budc 1

Mobi Trinh tu (chiéu 5°-3°)
SEQ ID No: 1 5’ -gcgaggtgcec cgcccggeta—3’
SEQ ID No: 2 5’ -gagatgggga aggctcccca ct-3’

Mot diém ndi bat khac ctia quy trinh dugc dé xuét trong sang ché nay 1a budc
2 chi thuc hién 2 phan (ng giai trinh ty véi 2 mdi xudi, thay vi phai thuc hién giai
trinh tu ca 2 chiéu v6i > 4 mdi va >4 phan Gng [11, [2], [3], [4], [5], [6], [7], [%5],
[29]. Trinh tu ciia 2 moi xudi SEQ ID No: I va SEQ ID No: 3 dugc trinh bay ¢
Bang 2.

Bang 2. Trinh tw 2 moi xudi sur dung dé giGi trinh tw ¢ budc 2

Moi Trinh tu (chiéu 5-3°)

SEQ ID No: 1 5" -~gcgaggtgcc cgcccggcta-37
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SEQ ID No: 3 5’ -ccggagagag ccccagt-3’

Mdi xu6i SEQ ID No: 1 st dung cho mdt phan Gng giai trinh tu & bude 2 ¢
vi tri gdn moi tai \}ﬁng intron 1 cua gen HLA-C. Chiéu dai doan giai trinh tur tir
mdi xudi SEQ ID No: 1 dén nucleotit dau tién ciia viing exon 2 cia gen HLA-Cla
88 bp (ir nucleotit 116 —204). Chiéu dai doan giai trinh tu tir mdi xudi SEQ ID
No: 1 dén nucleotit cudi cing ciia viing exon 2 cua gen HLA-C 1a 357 bp (tur
nucleotit 116 —473) (Hinh 2).

M3i xudi SEQ ID No: 3, 1a mdi duge thiét ké méi, st dung cho mot phan tGng
giai trinh tw & budc 2 ¢ vi tri gan moi tai ving intron 2 cla gen HLA-C, tur
nucleotit 599 — 615. Chiéu dai doan giai trinh tur tir moi xudi SEQ ID No: 3 dén
nucleotit ddu tién ctia viing exon 3 ctia gen HLA-C 1a 121 bp (tir nucleotit 599 —
720). Chiéu dai doan giai trinh tu tir mdi xudi SEQ ID No: 3 dén nucleotit cudi
cung cua vung exon 3 cta gen HLA-C 1a 396 bp (tir nucleotit 599 — 995) (Hinh 2).

Chiéu dai doan giai trinh tu tir mdi xudi SEQ ID No: 1 dén méi xudi SEQ ID
No: 3 1a 483 bp (tir nucleotit 116 — 599) (Hinh 2).

Nhu vay, chiéu dai tat ca cac doan giai trinh tu ctia 2 mdi xudi SEQ ID No: 1
va SEQ ID No: 3 d&u nhé hon 500 bp dam béo su 6n dinh cta tin hiéu giai trinh
~ tu ca doan cudi ctia exon 2 va exon 3 ciing nhu thuan loi khi ghép két qua giai
trinh tu cta 2 mdi xudi dé xir Iy két qua kiéu gen. Bén canh do, khoang cach tir
hai mdi xuéi SEQ ID No: 1 va SEQ ID No: 3 dén doan dau cta exon 2 va exon 3
déu ~ 100 bp gitp két qua giai trinh tu doan dau cac exon khong bi nhiéu. Hai mi
xudi SEQ ID No: 1 va SEQ ID No: 3 ¢6 vi tri gan trén khudn ADN pht hop gitip
dam bao tin hiéu gidi trinh tu doan dau céc exon va khong bé sot cac vi tri di hop
tr do giam mirc d§ phan giai cta cac tin hiéu giai trinh tu & doan cudi céc exon.
Nho vdy, thay vi phai st dung nhidu mdi va thue hién nhiéu phar ting dé giai trinh
tu 2 chiéu nhu cac céngg béva sang ché khac, quy trinh dugc 4é xuét trong sang
ché nay da giam ca s6 mdi str dung va sb phan tng can thuc hién dé giai trinh tv

vung da hinh exon 2 — exon 3 cua gen HLA-C.
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Vi du thye hién sang ché
Vidu I: giai trinh tw mau ADN c6 kiéu gen di hop tir HLA-C*01:02/C*15:05

bing quy trinh dugc dé xudt trong sang ché. Két qua giai trinh tu doan dau va doan

cubi exon 2 duoc thé hién & Hinh 3 (A). Két qua giai trinh tu doan dau va doan

cudi exon 3 dugc thé hién & Hinh 3 (B).

Vi du 2: giai trinh ty miu ADN c6 kiéu gen dong hop t& HLA-
C*03:02/C*03:02 bang quy trinh duoc dé xuét trong sang ché. Két qua giai trinh
tu doan dau va doan cudi exon 2 duogc thé hién ¢ Hinh 3 (C). Két qua giai trinh tu
doan dau va doan cudi exon 3 duoc thé hién & Hinh 3 (D).

Vi du 3: giai trinh tw miu ADN c6 kiéu gen di hop tir HLA-C*03:02/C*03:04
bang quy trinh dugc d2 xudt trong sang ché. Két qua giai trinh tu doan dau va doan
cudi exon 2 dugc thé hién & Hinh 3 (E). Két qua giai trinh tu doan dau va doan
cubi exon 3 dugc thé hién & Hinh 3 (F). |

Vi du 4: giai trinh tw miu ADN c¢6 kiéu gen di hop tit HLA-C*01:02/C*04:03
bing quy trinh duoc dé xudt trong sang ché. Két qua giai trinh ty doan dau va
doan cudi exon 2 duogc thé hién ¢ Hinh 3 (G). Két qua giai trinh tu doan dau
va doan cudi exon 3 dugc thé hién & Hinh 3 (H).

- No.l ¢6 kiéu gen di hop tir HLA-C*01:02/15:05. (A). Két qua gidi trinh tu
doan déau va doan cudi exon 2 ciia mau No.I (B). Két qua gidi trinh tir doan
dau va doan cudi exon 3 ctia mau No. 1.

- No.2 ¢6 kiéu gen ddng hop tir HLA-C*03:02/03:02. (C). Kéi qua gidi trinh tir
doan déau va doan cudi exon 2 ciia méu No.2 (D). Két qua gidi trinh tw doan
dau va doan cudi exon 3 ctia mau No.2.

- No.3 co kiéu gen di hop tr HLA-C*03:02/03:04. (E). Két qua gidi trinh tu

El’oan dau va doan cudi exon 2 ciia mcfu No.3 (F). Két qua gidi trini tir doan

- déu va doan cudi exon 3 ciia mau No. 3.

- No.4 c6 kiéu gen di hop tit HLA-C*01:02/04:03 (G). Két qud gidi trinh tir
doan ddu va doan cudi exon 2 ciia mdu No.4 (Hy. Két qua giai trinh tr doan

dau va doan cuoi exon 3 cua mau No . 4.
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lfmwﬁmhgﬁﬁmhmvmgdﬂmmemm2—®mn3wagmHLLCMmg&n
2 budc:
(i) thuc hién phan tng PCR khuéch dai dic higu viing exon 2 —exon 3 clia gen
HLA-C v6i cap mdi dic hiéu gdm mdi xudi 6 trinh tu néu trong SEQ ID
No: 1 va mdi nguoc ¢6 trinh tu néu trong SEQ ID No: 2 theo chiéu 5' dén
3' dé thu duogc san phém PCR, tinh sach sén phém PCR thu dugc béng bd
kit thuong mai va st dung lam khudn cho céc phan tng giai trinh tu & bude
(ii);
(ii) thuc hién giai trinh tu v6i 2 mdi xudi ¢4 trinh tir néu trong SEQ ID No: 1

va SEQ ID No: 3 bang hé thdng giai trinh tu tu dong.
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HLA-C6p21.33 _W_D—-—}
LA

4
¢

i
2
i.!
— Exon2

§
SEQIDNo:l v € SEQ ID No:2
SEQ ' l PCR buoc I £ *
'{'ﬁm sach
San pham 1 {912 bp) —  bang bo kit
thirong mat
PCR e 2
Giéng1 i Gidi trinh tw bing hé théng tir déng l Giéng 2
Sin phim 1 Sin pham 1
- 1
1 - i .. g .
SEQ ID No: 1 =3 SEQTD No: 3 1>
Hinh 1
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A

SEQ ID No:

gDNA

C*01:02:
C*01:03:
Cc*03:02:
C*03:03:
C*03:04:
C*04:01:
C*¥04:03:
C*04:06:
C*06:02:
Cc*07:01:
C*07:02:
C*07:04:
Cc*08:01:
C*12:02:
C*12:03:
C*14:02:
C*15:02:
C*15:05:

A*
B*
E*
B
G*

Cc

SEQ ID No: 3

gDNA

C*01:02:
C*01:03:
C*03:02:
C*03:03:
C*03:04:
C*04:01:
C*04:03:
C*04:06:
C*06:02:
C*07:01:
C*07:02:
C*07:04:
Cc*08:01:
C*12:02:
C*12:03:
C*14:02:
C*15:02:
C*15:05:

01:

01
01

01:
01:
01:
01:

01

1 5’-GCGAG
120

GTGCCCGCCC
130

GGCTA-3'

GAGGEACGAG

GTGCCCGCCC

-G-——=T———
—-G-===T=-—-

___._—G____
~-~T-GA---

5’ -CC
600

R ¢ T

—T=-G—————

———e G-

-G---G—-——-

GGAGAGAGCC
610

CCAGT-3'
620

ACCCTCGARCC

GGAGARGAGCC CCAGTCACCT

3787

B

gDNA

C*01:02:01:

C*01:03:01
C*03:02:01

C*03:03:01:
C*03:04:01:
C*04:01:01:
Cc*04:03:01:

C*04:06:01

C*06:02:01:
Cc*07:01:01:
Cc*07:02:01:
C*07:04:01:
C*08:01:01:
C*12:02:02:
C*12:03:01:
C*14:02:01:
C*15:02:01:
C*15:05:01:

D

gDNA

C*01:02:01:

C*01:03:01
C*03:02:01

C*03:03:01:
C*03:04:01:
C*04:01:01:
C*04:03:01:

C*04:06:01

C*06:02:01:
C*07:01:01:
C*07:02:01:
C*07:04:01:
Cc*08:01:01:
C*12:02:02:
C*12:03:01:
C*14:02:01:
C*15:02:01:
C*15:05:01:

—_— 5
Poan diu vung exon 2
210 220
CAG|GCTCCCA CTCCATGAAG

-«

Poan cubi ving exon 2
470 480

01

CAGAGCGAGG CCG|GTGAGTG

EEEaem——

Poan diu viung exon 3
720 730
CGGGGCCAG|G GTCTCACACC

4+
Poan cubi vung exon 3
990 1000

01 CGCTGCAGCG CGCGG|GTACC

CCCTCGGAAG
1020

GGGTAGAG-5"
1030

GGGAGCCTTC CCCATCTCEC

-T

~—~C----C- -TG---G--T
---CTA-~CT

. Cmmmmmm == Tomme T

R T
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Danh muc trinh tu

<110> Trudng Pai hoc Dugc Ha NO&i.

<120> Quy trinh giai trinh tu vung da hinh exon 2 - exon 3 cua gen
HLA-C

<160> 4

<210> 1

<211> 20

<212> Oligonucleotit

<213> Trinh ty nhé&n tao

<220>

<223> MAi xudi dic hiéu alen, bit cip bd sung véi sgi ADN chiéu 57 -37
cia gen HLA-C tai vi tri nucleotit 116 - 135, c6é mdét nucleotit
khéng b&t cidp bd sung véi khuén ADN, thay g bdng t vao vi tri
naay canh nucleotit tan clng ddu 3’ dé ting tinh dic hiéu cua mhi
véi gen HLA-C, cting véi mdi nguoc SEQ ID No: 2 tao thanh san phém
PCR cé kich thudc 912 bp. Ngoai ra, mdi xudi nay con dugc st dung
& budc 2 dé& giai trinh ty vung exon 2 cua gen HLA-C.

<400> 1

gcgaggtgcc cgcccggcta ) 20

<210> 2

<211> 22

<212> Oligonucleotit

<213> Trinh ty nhan tao

- <220>

<223> Mdi nguoc, bit cidp bd sung véi sgi ADN chidu 3’-5' cta gen HLA-
C tai vi tri nucleotit 1007 - 1028, cung vdi mdi xudi SEQ ID No:
1 tao thanh san phdm PCR cé kich thuéc 912 bp.

<400> 2

gagatagggga aggctcccca ct 22

<210> 3

<211> 17

<212> Oligonucleotit

<213> Trinh ty nhéan tao

<220> »

<223> 7 Mdi xudi bit cdp bd surg véi soi ADN chiéu 57-3’ cua gen HLA-C
tai vi tri nucleotit 599 - 515, st dung dé& gidi trinh tu ving
exon 3 cua gen HLA-C.

<4C0> 3

CCGGAGAGAG CCCCAGT 17

<210> 4

<211> 4304

<212> ADN
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<213> Homo sapiens.

<300>

<301> S.Suzuki, S.Ranade, S.Ito

<302> Reference Grade Characterization of Polymorphisms in Full-Length
HLA Class I and II Genes With Short-Read Sequencing on the ION
PGM System and Long-Reads Generated by Single Molecule, Real-Time
Sequencing on the PacBio Platform.

<303> Frontiers in Immunology

<304> 9

<305> 2294

<306> An ban truc tuyén

<307> 2018-10-04

<308> 30237930

<309> 2022-03-27

<400> 4

ttattttgct ggatgtagtt taatattacc tgaggtaagg taaggcaaag agtgggaggc 60

agggagtcca gttcagggac ggggattcca ggagaagtga aggggaaggg gctgggcgcea 120

gcctgggggt ctctcecctgg tttccacaga cagatccttg gccaggactc aggcacacag 180

tgtgacaaag atgcttggtg taggagaaga gggatcagga cgaagtccca ggtcccggge 240

ggggttctca gggtctcagg ctccaagggc cgtgtctgca ctggggaggc gccgcgttga 300

ggattctcca ctcccctgag tttcacttct tctcccaacc tgcgtcgggt ccttcttect 360

gaatactcat gacgcgtccc caattcccac tcccattggg tgtcgggttc tagagaagcece 420

aatcagcgtc tccgéagtcc cggttctaaa gtccccagtc acccacccgg actcagattc 480

tccccagacg ccgagatgcecg ggtcatggceg ccccgaaccce tcatcctget getctcggga 540

gccctggece tgaccgagac ctgggcctgt gagtgcgggg ttgggaggga aacggcectcet 600

gcggagagga acgaggtgcc cgcccggcga gggcgcagga cccggggagce cgcgcaggga 660

ggagggtcgg gcgggtctca gcccctcctec gccceccaggce tcccactcca tgaagtattt 720

cttcacatcc gtgtcccgge ctggccgecgg agagccccgce ttcatctcag tgggctacgt 780

ggacgacacg cagttcgtgce ggttcgacag cgacgccgcg agcoccgagag gggagccgcg 840

ggcygccgtgg gtggagcagg aggggccgga gtattgggac cggyagacac agaagtacaa 900

gcgccraggca cagactgacc gagtgagcct gcggaacctg cgeggctact acaaccagag 9611

cgagygccggt gagtgacccc ggecccggggc gcaggtcacg acccctcctce atcccccacg 1020

gacggcccgg gtcgccccaa gtctcccggt ctgagatcca ccccgaggect gcggaacccg 1080

cccagacccet cgaccggaga gagccccagt cacctttacc. cggtttcatt ttcagtttag 114¢C

gccaaaatcc ccgegggttg gtcgggactg gggcggggct cgogggacag ggctgaccac 1200

gggggcgyggyg ccagggtctce acaccctceca gtggatgtgt ggetgcgacc tggggecccega 126C

cgggagcectce ctccgegggt atgaccagta cgectacgac ggcaaggatt acatcgecect 1320

Jaacgaggac ctgcgotcct ggaccgeogc ggacaccgcg gctcagatca cccagcegcaa 1380

gtgggaggcg gcccgtgagg cggagcagcg gagagcctac ctggagggca cgtgcgtgga 1440

gtggctccge agatacctgg agaacgggaa ggagacgctg cagcgcgcgg gtaccagggg 1500

- cagtggggag ccttccccat ctcccgtaga tctcccggeca tggectccca cgaggagggg 1560



aggaaaatgg
tcctgagttt
gaggaaatgg
tgaccactgc
tcacgctcaa
aggtcaggac
gattatccca
caggtgtcct
atacaaagtg
caccatcccg
gcggagatca
gtggagacca
tctggagaag
accctgagat
gtcctggnrgc
ccctecttte
cctggctgtc
gaggaagagc
ggagtttcaa
atgggccatc
caatgaagga
tcatgagtca
cccacagctg
aaacttctct
cctgtcccct
ctgcgtgtaa
gtcccacatc
cagtgcccag
aagtggtcgg
cgtttcgaat
tgttcatgac
gatttcttca
catctgaatg
ccegtglcca
cctgttccag
gctgcaactt
atatttgcta
gcaaataaag
ggtggggatg
ttcagttctt
tgtccttgtc

atcgcccagg

gatcagcgct
cctctgaggg
aggggaagac
agcagctgtg
tgtgtttgaa
cagaagtcgc
ggtgcctgtg
gtccattctc
tctgaatttt
tctctgacca
cactgacctg
ggccagcagyg
agcagagata
ggggtaagga
ccttcageceg
ccagagccgt
ctggctgtcce
tcaggtaggg
gccccaggta
ccagcctggg
cagatgtatc
ggggaaggtc
ctttccecegt
tgggtccaag
cacagggcat
gtgatggcgg
tcctgcggge
ggctctgatg
gggtggggca
gtgtggtgag
tattgtgttc
cacctctcct
tgtctgcgtt

ccgtgaccce

agaagtgggc

cttacttccc

tgaagggttg
acctgagaac
gggaaggcty
catgggcttt
ccttcagtgg

gcagcctctg

3787

agaatatcgce
ccccecctetge
agtccctgga
gtcaggctgc
ggtttgattc
tgttcctccce
tccaggctgg
aggatggtca
ctgactcttc
tgaggccacc
gcagtgggat
agatggaacc
cacgtgccat
gggggatgag
ggtcaggict
cttcccagcece
tagctgtcct
aaggggtgag
gaagtgtgcc
accctgtgtg
accttgatga
cctgctaagg
gtttcctgat
actaggaggt
tttcttccca
tgggcgtgtg
tctgaccagg
agtctctcat
gagggaaaag
ctgttcagag
tatagectga
ttgtgacttc
cctgttagceca
tgtcceccaca

tggatygtctc

'taatgaagtt

atggattaat
cttccagaat
tgaggagacg
atgtggtcag
aaacttgtcc

cacacgggag

cctcccttga
tctctaggac
atactgatca
tgacctttct
cagcttttct
tcagagacta
cgtctgggtt
catgggcgct
ccgtcagaac
ctgaggtgct
ggggaggacc
ttccagaagt
gtgcagcacg
gggtgatgtg
gaggcttgga
caccatccce
aggagctgtg
gagtggggtc
ccacctcgtt
ccagcactta
ttatggtgtt
acagacctta
cctgcecctgg
tccectaaga
caggtggaaa
gaggagctca
tctttttttt

cgcttgtaaa

-gcctaggtaa

tgtcatcact
gacagctgéc
aagagcctct
taatgtgagg
ctgacctgtg
catctctgtc
aagaacctga
taaataagtc
ccgcatgttc
agtgtggacy
tcctcagecig
agcgggagcet
tccectgtget

-2

atggagaatg
aattaaggga
ggggtcccct
ctcaggcctt
gagtccttcg
gaactttcca
ctgtgccccc
gttggagtgt
acccaaagac
gggccctggg
aaactcagga
gggcagctgt
aggggctgce
tcttctcagg
ggtcagggcc
atcgtgggca
gtggctgttg
tgggttttct
actggaagca
ctctgttgtg
ggggtccttg
ggagggcagt
gtctgcagtc
tcgcatggcc
aggagggagc
cccaccccecat
tgttctaccc
ggtgagattc
tggggatcct
taccatgact
tgtgtgggac
ggcatctett
aggtggagag

ttccctecce

gctgtgctga
gggcctgtace
ggtcaccttc
gtgaccacag

ttctgagaca

ggatgagttt
tgaagtcctt
ttgaccactt
gttctctgcc
gcctccactce
atgaatagga
ttccccacce
cgcaagagag
acacgtgacc
cttctaccct
caccgagctt
gatggtgcct
ggagcccctc
gaaagcagaa
cctcaccttc
tcgttgctgg
tgatgtgtag
tgttccactg
ccatccacac
aagcacatga
attccagcat
tgcttcagaa
atagttctgg
ctygcetecte
tgctctcagg
aattcctctt
cagccagcaa
tggggagctg
ttgattggga
gacctgaatt
tgagatgcag
tctgcaaagg
acagcccacc
gatcatcitt
jgtgcgctga
gttttctcaa
ajttgagaga
ctctgttgca
ctagttgctg
actgctccat
aggctcacac

aattttcaga

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080



cccagtcagce
tcecectteect
cagagcctaa

cttcctgaag

tcctgeccectce
gattccagtg
tttagattta

agagaaacct
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cttctagggc tcctcttctg
atcttcgtgc tgactccaat
tatttgtttg taaaattggg

gattgtgtgc tgcagtgtgce

-23-

ctttggtctc ctgccctctce
cccaactcat gaatctaaag

tccatagtct agaattgttc
9999

4140
4200
4260
4304





