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(54) KIT BE XAC DINH BOT BIEN DIEM TREN GEN TY THE VA QUY TRINH
SAN XUAT KIT NAY

(57) Sdng ch& dé cap dén kit dé xac dinh dot bién di€ém trén gen ty thé va quy
trinh san xudt kit ndy, cu thé 1a sdng ch& dé cap dén kit dé phat hién va dinh
luong 6 dot bién gen ty thé A3243G, G3380A, A8344G, T8993G, G11778A va
T8993C trong cing mot diéu kién real-time PCR. Bang cdch thiét k& va t6i uu
cdc doan moi, tao cdc miu d6i ching c6 ty 1é dot bién 50%, kit theo sidng ché
cho phép phat hién va dinh lugng dugc 6 dot bién diém A3243G, G3380A,
A8344G, T8993C, T8993G va G11778A trén gen ty thé. Kit theo siang ché cho
phép chudn héa quy trinh xét nghiém trong chdn dodn dot bién gen ty thé gay |

bénh nham hé trg cong téc chan dodn, diéu tri va tu van di truyén cho bénh nhan.
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Linh vue ky thuat dwoc dé cap

Sang ché thudc linh vuc céng nghé y sinh, cu thé 1a dé cap dén kit dung dé xac
dinh dot bién diém trén gen ty thé va quy trinh san xuét kit ding trong real-time PCR
dé phat hién va dinh lugng dot bién diém trén gen ty thé dé phat hién va dinh luong 6
dot bién gen ty thé phd bién A3243G, G3380A, A8344G, T8993C, T8993G va
G11778A trong cing mdt didu kién phan tich. Kit theo sang ché cho phép chuin hoa
quy trinh xét nghiém trong chin doan dot bién gen ty thé gdy bénh nhim hd tro cong
tac chan doan, diéu tri va tu van di truyén cho bénh nhan.

Tinh trang ky thuit cia sang ché

Ty thé 1a bao quan c¢6 & hau hét c4c té bao sinh vét nhan that, 1a nha may tao
ning lwong chi yéu cho cac hoat dong séng cia té bao, co thé; ty thé co hé gen riéng
(mtDNA), nhan ban doc 1ap voi hé gen nhan (nDNA). mtDNA dugc di truyén tor me
sang con. Tuy nhién, ty 1& s6 ban sao mang dot bién & me va con khéc nhau, cac ca thé
mang dot bién trong mot pha hé gia dinh ciing c6 su thay doi vé tan sudt dot bién.
Ngoai ra, mtDNA ¢6 toc do dot bién cao gép 10-20 ldn so voi nDNA (do dac trung cau
tric, hoat dong chirc ning cia ty thé va kha ning kiém soat sai s6t khi nhan ban cia
mtDNA). Hiu hét cdc dot bién gen ty thé déu khién suy giam chic ning tao niang
lugng ctia ty thé, tir d6 gdy nén cac hoi chimg bénh khac nhau, tap trung chi yéu o co.

than kinh va chirc nang chuyén hoa cia co thé.

Hién nay, da c6 mot sd cong trinh st dung real-time PCR dé phat hién va dinh
lwong cac ddt bién gen ty thé phd bién bao gbm dot bién A thanh G tai vi tri 3243 trén
gen ty thé ky hiéu la A3243G, tuong tu véi G11778A, G3380A, T8993G, T8993C.,
A8344G thudc cac hoi chiung dién hinh (MELAS, Leigh, MERRF, LHON).
WO02004/092415 da dé cap dén phuong phap phat hién dot bién tai vi tri 3243 trén gen
ty thé gdy hoi chimg MELAS bang PCR. Trong d6, cac mdi nhan ban doan gen ¢o
mang dot bién c6 chiéu dai tir 12 dén 30 nucleotit duoc thiét ké tai vi tri 3243 trén gen
ty thé; cac mau do véi chidu dai tir 14 dén 40 nucleotit tai vi tri 3230 trén gen ty thé,
dau 3' dugc phosphat hoa va dau 5' duge gén v6i huynh quang BODIPY FL ¢6 budc
song kich thich va phat quang tai lan luot tai bude song 490 nm va 530 nm. Nghién
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cru clia Singh va cdng su (2006) cling cong bd phat hién va dinh luong dot bién
A3243G trén gen ty thé bang real-time PCR, nhung trinh tu ctia miu do tai dau 5' duoc
gdn v6i huynh quang VIC (méu do cho gen khong dot bién) va 6FAM (mau do cho
gen mang ddt bién); con dau 3 gan véi protein MGB (Minor groove binding protein)
giup tdng do ddc hiéu cia phan tng PCR. Truong va cdng su (2014) cling da phat hién
va dinh lugng dot bién A3243G bang real-time PCR bang cach st dung mau do huynh
quang nucleotit dang cau khoa LNA. Nghién ctru cua Tajima va coOng su (2007) da
phat hién va dinh lugng dot bién 8993T/G trén gen ty thé, gay hoi chtng Leigh bang
real-time PCR, nhung stt dung mau do véi trinh tu tir vi tri 8983 trén gen ty thé va
dugc danh diu bang huynh quang VIC va FAM. Shuhai va cong su (2001) da dinh
lugng dot bién A8344G trén gen ty thé gdy hoi chimg MERRF béng real-time PCR,
nhung st dung cip moi nhan dot bién tai trinh ty 8259-8281 (mdi xudi) va 8396-8371
(mdi ngugc) véi mau do duge thiét ké tai vi tri 8334-8353 va duoc gin voi huynh
quang TET (mdu do cho gen khong mang dot bién) va FAM (miu do cho gen mang
dot bién) & dau 5' va DABCYL dap tit huynh quang tai dau 3'. Wang va cong su
(2008) da phat hién nhanh dot bién G11778A trén gen ty thé gy hoi chimg LHON sir
dung real-time PCR v6i mau do gén MGB. Cép mdi nhan doan gen dot bién duoc thiét
ké tai vi tri 11724-11749 (mdi xudi), 11792-11816 (mdi nguoc) va cdc mau do tai vi

tri 11767-117783 c6 gin huynh quang FAM, VIC & dau 5' va MGB tai dau 3'.

Tuy nhién, cac cong bd trén chi dimg lai nghién ctru timg dot bién riéng 1é
(Szuhai va cong su, 2001, Truong va cong su, 2014) hodc phan tich trén mot sb truong
hop bénh nhan duong tinh (Wang va cdng su, 2008) hodc str dung trinh tu moi va mau
dd gin huynh quang khac nhau (Szuhai va cong su, 2001; Singh va cong su, 2006;
Tajima va cong su, 2007; Wang va cdng su, 2008). Ngoai ra, cac diéu kién chay PCR
ddi voi timg dot bién la rat khac nhau, do d6, dé img dung k§ thuat PCR trong chin
doan, phat hién cac dot bién nay thi k§ thuat vién phai ghi nh¢ va thao tac véi cac mau
khéc nhau, d& gay nham 1an va dan dén hiéu qua sang loc chua cao. Trong khi d6, dé
xac dinh cac dot bién lién quan dén cac bénh di truyén, cu thé Ia phat hién ca 6 dot
bién nay dé sang loc cac hdi chimg MELAS, Leigh, MERRF, LHON dang 14 nhu ciu
cép thiét. Hon thé nita, hién chua c6 kit thwong mai c6 thé sir dung dé dinh lugng va

phat hién dugc 6 dot bién diém nay.
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Mit khac, do tinh phtre tap trong tic dong lam sang, mo bénh hoc, co ché phat
sinh va biéu hién bénh nén viéc chin dodn gap kho khan néu khong dua vao phan tich
gen. B9 kit real-time PCR nham phat hién va dinh lugng 6 dot bién gen ty thé phd bién
(A3243G, G3380A, A8344G, T8993C, T8993G va G11778A) sé& hd trg phat hién

nguyén nhan gay bénh va gép phan tu van di truyén véi cac truong hop mang dot bién.

Do d6, can c¢6 nhu cau chudn héa quy trinh xét nghiém cling nhu can kit st dung
dé phat hién va dinh luong 6 dot bién gen ty thé phd bién bao gdm A3243G, G3380A,
A8344G, T8993C, T8993G va G11778A theo huéng don gian, dé sir dung, gitp chan
doén nhanh choéng cac dot bién lién quan dén bénh MELAS, Leigh, MERRF, LHON
trén gen ty thé ¢ bénh nhan.

Ban chit ky thuit cia sang ché

Muc dich cta sang ché nhim giai quyét cac vin dé& da néu ¢ trén, theo do, sang
ché dé xuat kit dé xac dinh dot bién diém trén gen ty thé va quy trinh san xuat kit nay.
Kit theo sang ché dugc t6i wu hoa cac didu kién phan ing va st dung mau do huynh
quang dé c6 thé xdc dinh dwgc dong thoi mot hoac nhiéu dot bién diém trén gen ty thé

gdy bénh nham hd trg cong tac chan doan, di€u tri va tu van di truyén cho bénh nhan.

Theo khia canh thtr nhét, séng ché dé cap dén kit dé xac dinh dot bién diém trén

gen ty thé, trong d6 kit nay bao gom:

stt | Ky hiéu Thanh phan, ham lrong Thé tich | Téng
() ()
1 MX | Dung dich dém 2X chua dNTP, dUTP, UNG, 1000 | 1500
A3243G | Taq ADN polymeraza
Mbi xudi: SEQ ID NO.1, 10 pmol/pl 100
Mbi nguoc: SEQ ID NO.2, 10 pmol/ul 100
Mau do khong dot bién: SEQ ID NO.3, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.4, 2 pmol/ul 100
Pém TE 100
2 bCl1 Plasmit chtra trinh ty SEQ ID NO.5 va plasmit 50 50
A3243G | chtra trinh tw SEQ ID NO.6 theo ty 1& 1:1, ndng
d6 5x10° plasmit/ul
3 bC2 Plasmit chtra trinh tw SEQ ID NO.5 va plasmit 50 50
A3243G | chtta trinh tw SEQ ID NO.6 theo ty 1é 1:1, ndng
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Thé tich

stt | Ky hiéu Thanh phin, ham lugng Téng
(ul) (ul)
d6 5x10* plasmit/pl
4 bC3 Plasmit chira trinh ty SEQ ID NO.5 va plasmit 50 50
A3243G | chira trinh ty SEQ ID NO.6 theo ty 1€ 1:1, nong
d6 5x10° plasmit/pl
5 bC4 Plasmit chtra trinh tu SEQ ID NO.5 va plasmit 50 50
A3243G | chira trinh ty SEQ ID NO.6 theo ty 1€ 1:1, ndng :
d6 5x10° plasmit/ul
6 DC Plasmit chira trinh tu SEQ ID NO.5, ndng do 4 200 200
A3243G | pg/ul
7 MX Dung dich dém 2X chtra dNTP, dUTP, UNG, 1000 1500
- G3380A | Taqg ADN polymeraza
MBoi xudi: SEQ ID NO.7, 10 pmol/pl 100
Moi nguoe: SEQ ID NO.8, 10 pmol/ul 100
M4u do khong dot bién: SEQ ID NO.9, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.10, 2 pmol/pul 100
bém TE 100
8 bC1 Plasmit chtra trinh ty SEQ ID NO.11 va plasmit 50 50
G3380A | chura trinh tr SEQ ID NO.12 theo ty 1€ 1:1, nong
d6 5x10° plasmit/pl
9 bC2 Plasmit chra trinh tw SEQ ID NO.11 va plasmit 50 50
G3380A | chua trinh ty SEQ ID NO.12 theo ty 1€ 1:1, nong
d6 5x10* plasmit/pl
10 bC3 Plasmit chtra trinh ty SEQ ID NO.11 va plasmit 50 50
G3380A | chura trinh tw SEQ ID NO.12 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/pl
11 bC4 Plasmit chtra trinh ty SEQ ID NO.11 va plasmit 50 50
G3380A | chura trinh tu SEQ ID NO.12 theo ty 1¢ 1:1, nong
d6 5x10° plasmit/ul
12 bC Plasmit chtra trinh tw SEQ ID NO.11, néng do 4 200 200
G3380A | pg/ul
13 MX Dung dich dém 2X chtta dNTP, dUTP, UNG, 1000 1500
A8344G | Tag ADN polymeraza
MBoi xudi: SEQ ID NO.13, 10 pmol/ul 100
Moi nguoc: SEQ ID NO.14, 10 pmol/ul 100
Mau do khong dot bién: SEQ ID NO.15, 2 100

pmol/ul
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stt | Ky hiéu Thanh phén, ham lrong Thé tich | Tong
(ub) (ul)
Mau do d6t bién: SEQ ID NO.16, 2pmol/ul 100
bém TE 100
14 DCl1 Plasmit chira trinh ty SEQ ID NO.17 va plasmit 50 50
A8344G | chura trinh ty SEQ ID NO.18 theo ty 1€ 1:1, nong
d6 5x10° plasmit/pl
15 bC2 Plasmit chira trinh tw SEQ ID NO.17 va plasmit 50 50
A8344G | chira trinh ty SEQ ID NO.18 theo ty 1€ 1:1, ndng
d6 5x10* plasmit/ul
16 bC3 Plasmit chira trinh ty SEQ ID NO.19 va plasmit 50 50
A8344G | chura trinh ty SEQ ID NO.20 theo ty 1€ 1:1, nong
d6 5x10° plasmit/ml
17 bC4 Plasmit chira trinh ty SEQ ID NO.17 va plasmit 50 50
A8344G | chtra trinh ty SEQ ID NO.18 theo ty 1€ 1:1, nong
d6 5x10° plasmit/pl
18 bC Plasmit chira trinh tw SEQ ID NO.17, néng do 4 200 200
A8344G | pg/ul
19 MX Dung dich dém 2X chtra dNTP, dUTP, UNG, 1000 1500
T8993G | Taq ADN polymeraza
Mdi xudi: SEQ ID NO.19, 10 pmol/ul 100
Mobi nguge: SEQ ID NO.20, 10 pmol/pl 100
Mau do khong dot bién: SEQ ID NO.21, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.22, 2pmol/ul 100
bém TE 100
20 bCl Plasmit chtra trinh ty SEQ ID NO.23 va plasmit 50 50
T8993G | chura trinh tu SEQ ID NO.24 theo ty 1€ 1:1, nong
d6 5x10° plasmit/pl
21 bC2 Plasmit chtra trinh tw SEQ ID NO.23 va plasmit 50 50
T8993G | chua trinh tu SEQ ID NO.24 theo ty 1¢ 1:1, nong
d6 5x10* plasmit/pl
22 bC3 Plasmit chira trinh tw SEQ ID NO.23va plasmit 50 50
T8993G | chura trinh tuy SEQ ID NO.24 theo ty 1¢ 1:1, ndng
d6 5x10° plasmit/pl
23 bC4 Plasmit chtra trinh tw SEQ ID NO.23 va plasmit 50 50
T8993G | chura trinh tu SEQ ID NO.24 theo ty 1€ 1:1, nong
d6 5x10° plasmit/pl
24 bC Plasmit chira trinh tu SEQ ID NO.23, néng do 4 200 200
T8993G | pg/ul

-6-



21453

stt | Ky hiéu Thanh phén, ham lwong Thé tich | Téng
() (ul)
25 MX Dung dich dém 2X chira INTP, dUTP, UNG, 1000 1500
T8993C | Tag ADN polymeraza
Moi xudi: SEQ ID NO.19, 10 pmol/ul 100
Mbi nguoc: SEQ ID NO.20, 10 pmol/pl 100
Mau do khong dot bién: SEQ ID NO.21, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.25, 2pmo/pl 100
bém TE 100
26 DCl1 Plasmit chtra trinh tw SEQ ID NO.23 va plasmit 50 50
T8993C | chtra trinh tu SEQ ID NO.26 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/pl
27 bC2 Plasmit chtra trinh tw SEQ ID NO.23 va plasmit 50 50
T8993C | chira trinh tu SEQ ID NO.26 theo ty 1€ 1:1, ndng
d6 5x10* plasmit/pl
28 bC3 Plasmit chua trinh ty SEQ ID NO.23 va plasmit 50 50
T8993C | chira trinh tu SEQ ID NO.26 theo ty 1€ 1:1, nong
d6 5x10° plasmit/pl
29 bC4 Plasmit chura trinh tw SEQ ID NO.23 va plasmit 50 50
T8993C | chura trinh tu SEQ ID NO.26 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/pl
30 bC Plasmit chta trinh tw SEQ ID NO.23, ndng d¢ 4 200 200
T8993C | pg/ul
31 MX Dung dich dém 2X chta ANTP, dUTP, UNG, 1000 1500
G11778A | Tag ADN polymeraza
Moi xudi: SEQ ID NO.27, 10 pmol/pl 100
Mbi nguoce: SEQ ID NO.28, 10 pmol/ul 100
Mau do khéng dot bién: SEQ ID NO.29, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.30, 2 pmol/ul 10
bém TE 100
32 bCl1 Plasmit chira trinh ty SEQ ID NO.31 va plasmit 50 50
G11778A | chtra trinh tw SEQ ID NO.32 theo ty 1€ 1:1, nong
d6 5x10° plasmit/pl
33 bC2 Plasmit chtra trinh ty SEQ ID NO.31va plasmit 50 50
G11778A | chtra trinh tu SEQ ID NO.32 theo ty 1€ 1:1, ndng
d6 5x10* plasmit/pl
34 bC3 Plasmit chira trinh ty SEQ ID NO.3 1va plasmit 50 50
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stt | Ky hiéu Thanh phin, ham lwgng Thé tich | Téng
() (ul)
G11778A | chira trinh ty SEQ ID NO.32theo ty 1é 1:1, nong
d6 5x10° plasmit/pl
35 bC4 Plasmit chira trinh ty SEQ ID NO.31va plasmit 50 50
G11778A | chira trinh ty SEQ ID NO.32 theo ty 1€ 1:1, n6ng
d6 5x10° plasmit/pl
36 bC Plasmit chira trinh ty SEQ ID NO.31, ndng do 4 200 200.
G11778A | pg/ul

Theo mdt phuong an wu tién, kit theo sang ché con chira thém 1,2 ml nudc loai

ion d4 khir triing va huéng dan st dung.

Theo khia canh thr hai, sang ché dé cap dén quy trinh san xuét kit dé xac dinh

do6t bién diém trén gen ty thé, trong d6 quy trinh nay bao gdm cac budc:
a) tao cac mau ddi chung duong:

- bién nap riéng r& 11 plasmit pJET 1.2 tdi t6 hop lan lugt chira trinh tu néu trong
SEQ ID NO.5, SEQ ID NO.6, SEQ ID NO.11, SEQ ID NO.12, SEQ ID NO.17, SEQ
ID NO.18, SEQ ID NO.23, SEQ ID NO.24, SEQ ID NO.26, SEQ ID NO.31 va SEQ
ID NO.32 vao ching E. coli DH50 bang phuong phép soc nhiét va nudi ciy trén moi
trudmg chon loc LB chira 30 dén 70pg/ul ampixilin dé thu ching E. coli DH50 chuyén
gen, sau do6 ching E. coli DH5a bién nap duoc nudi céy thu té bao;

- chuén hoéa luong plasmit bang cach chiét plasmit ra khoi té bao E. coli DHSa
bién nap, tiép dén dinh lugng plasmit cho mdi mau véi ndng do 5.10°, 5x10°, 5x10° va
5x10° plasmit/pl;

- phéi tron thu cac mau ddi chimg bang cach phdi tron plasmit mang gen dot bién

va plasmit khéng mang dot bién cho mdi nong do theo bang sau:

Ky hiéu Thanh phin Nong d6 Thé tich | Tong
(plasmit/pl) (ul) (ul)
PC1 | Plasmit chira trinh tr SEQ ID NO.5 5x10° 25
A3243G TR 3 S
Plasmit chira trinh tu SEQ ID NO.6 5x10 25
PC2 | Plasmit chira trinh tv SEQ ID NO.5 5x10* 25
A3243G SR . 50
Plasmit chira trinh ty SEQ ID NO.6 5x10 25
PC3 | Plasmit chtra trinh tw SEQ ID NO.5 5x10° 25 50
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Ky hi¢u Thanh phin Nongdo | Thétich | Téng
. (plasmit/pl) (ul) (ul)
A3243G | Plasmit chtra trinh tu SEQ ID NO.6 5x10° 25
bC4 Plasmit chira trinh ty SEQ ID NO.5 5x10° 25
- A3243G P ; - 50
Plasmit chira trinh tu SEQ ID NO.6 5x10 25
PCl Plasmit chtra trinh tw SEQ ID NO.11 5x10° 25
G3380A PR 3 30
Plasmit chira trinh tu SEQ ID NO.12 5x10 25
PC2 | Plasmit chtra trinh ty SEQ ID NO. 11 5x10° 25
G3380A .,‘ 3 >0
Plasmit chira trinh ty SEQ ID NO. 12 5x10 25
bC3 Plasmit chira trinh ty SEQ ID NO. 11 5x10° 25 50
G3380A | plasmit chira trinh tw SEQ IDNO. 12 | 5x10° 25
bC4 Plasmit chira trinh tu SEQ ID NO. 11 5x10° 25
G3380A . . 50
Plasmit chura trinh tw SEQ ID NO. 12 5x10 25
PCl Plasmit chtra trinh tw SEQ ID NO.17 5x10° 25 “
A8344G [ p1.cmit chira trinh tw SEQ IDNO.18 | 5x10° 25
PC2 | Plasmit chua trinh ty SEQ ID NO.17 5x10* 25 <
A8344G ' ppcmit chira trinh tw SEQ IDNO.18 | 5x10°* 25
bC3 Plasmit chira trinh tw SEQ ID NO.17 5x10° 25 0
A8344G ['plasmit chira trinh ty SEQ IDNO.18 | 5x10° 25 )
bC4 Plasmit chira trinh tu SEQ ID NO.17 5x10° 25
A8344G . 6 50
Plasmit chira trinh ty SEQ ID NO.18 5x10 25
bCl1 Plasmit chira trinh tu SEQ ID NO.23 5x10° 25 50
T8993G [ 'plasmit chua trinh tw SEQ IDNO.24 | 5x10° 25
PC2 | Plasmit chtra trinh tw SEQ ID NO.23 5x10 25 “
T8993G [ plasmit chra trinh ty SEQ IDNO.24 | 5x10° 25
PC3 | Plasmit chira trinh ty SEQ ID NO.23 5x10° 25 “
T8993G [ pjasmit chira trinh tw SEQ IDNO.24 | 5x10° 25
PC4 | Plasmit chua trinh ty SEQ ID NO.23 5x10° 25 “
T8993G | plasmit chira trinh tw SEQ IDNO.24 | 5x10° 25
PCl Plasmit chira trinh tr SEQ ID NO.23 5x10° 25 %
T8993C | lasmit chua trinh tw SEQ IDNO.26 | 5x10° 25 ]
PC2 | Plasmit chira trinh ty SEQ ID NO.23 5x10* 25 “
T8993C [ lasmit chira trinh tu SEQ ID NO.26 5x10° 25
bC3 Plasmit chira trinh ty SEQ ID NO.23 5x10° 25 50
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Ky hiéu Thanh phin Nongdo | Thétich | Tong
(plasmit/ul) (ub) (ul)
T8993C | Plasmit chura trinh tw SEQ ID NO.26 5x10° 25
- DPC4 Plasmit chira trinh tu SEQ ID NO.23 5x10° 25 50
T8993C | plasmit chira trinh tw SEQ IDNO.26 | 5x10° 25
PC1 | Plasmit chira trinh tu SEQ ID NO.31 5x10° 25 “
GLI778A | plasmit chira trinh tw SEQ IDNO.32 | 5x10° 25
bC2 Plasmit chira trinh tu SEQ ID NO.31 5x10* 25
G11778A ST i 50
Plasmit chira trinh tuw SEQ ID NO.32 5x10 25
PC3 | Plasmit chira trinh tu SEQ ID NO.31 5x10° 25
G11778A S e 50
plasmit chira trinh tuw SEQ ID NO.32 5x10 25
DC4 | Plasmit chira trinh tu SEQ ID NO.31 5x10° 25 )
G11778A P 6 o
plasmit chira trinh tu SEQ ID NO.32 5x10 25

b) tao cac méau dbi chimg am:
- Pinh lugng plasmit tuong ung chua trinh tu SEQ ID NO.5. SEQ ID NO.11.
SEQ ID NO.17, SEQ ID NO.23 va SEQ ID NO.31 di duoc tao ra & budc a) dén nong

do 2 pmol/ul;

- Tao cac mau d6i chiing 4m twong mg theo bang sau:

Ky hiéu Thanh phin Tzz/gu‘?)@ lw;f;‘l(‘m)
DCA3243G | Plasmit chira trinh ty SEQIDNO.S | 4 | 200
PCG3380A | Plasmit chira trinh tw SEQ ID NO.11 4 200
PCA8344G | Plasmit chira trinh tw SEQ ID NO.17 4 200
PCT8993G | Plasmit chira trinh tu SEQ ID NO.23 4 200
DCT8993C | Plasmit chta trinh tw SEQ IDNO.23 | 4 200

DCG11778A | Plasmit chira trinh tv SEQIDNO31 | 4 | 200

¢) Tao hdn hop phéan tmg PCR:

- Tao cac doan mdi bang cach tong hop va dinh lwong trinh tu nucleotit ¢6 trinh

tu néu trong bang sau:
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stt Trinh tw S6 trinh tu (lzglnogl /ﬁ?)

I | CCACACCCACCCAAGAACAG SEQ ID NO.1 0
2 | AGGAATTGAACCTCTGACTGTAAAGTTTT | SEQ ID NO.2 0

3 | GGCCAACCTCCTACTCCTCAT SEQ ID NO.7 10

4 | CCTACAACGTTGGGGCCTTTG SEQ ID NO.8 10

5 | AGCCCACTGTAAAGCTAAC SEQ ID NO.13 10

6 | GGCATTTCACTGTAAAGAGGT SEQ ID NO.14 10

7 | CGAAACCATCAGCCTACTCATTCAA SEQ ID NO.19 0
8 | CCTGCAGTAATGTTAGCGGTTAGG SEQ ID NO.20 0
9 | CTGCCTAGCAAACTCAAACTAC SEQIDNO27 | 10

10 | GTGGGAGTAGAGTTTGAAGTC SEQ ID NO.28 10

- Tao cac doan do bang cach tdng hop, dinh luong va gin diu do huynh quang

theo bang sau:

stt Trinh ty Sétrinh tw | Nongdé | Piudo
(pmol/pl) | huynh quang
1 | CCGGGCTCTGCCAT | SEQID NO.3 2 HEX
2 | CCGGGCCCTGCCAT | SEQID NO.4 2 FAM
3 | ATTTTTCGTTCGGT |SEQIDNO.9 2 HEX
4 | ATTTTTTGTTCGGT | SEQ ID NO.10 2 FAM
5 | AGATTAAGAGAACC | SEQID NO.15 2 HEX
6 | GATTAAGAGAGCC | SEQIDNO.16 2 FAM
7 | AATAGCCCTGGCC | SEQID NO.21 2 HEX
8 | AATAGCCCGGGCCGT | SEQ ID NO.22 2 FAM
9 | ATAGCCCCGGCCGT | SEQID NO.25 2 FAM
10 | ATGATGCGACTGTG | SEQ ID NO.29 2 HEX
11 | ATGATGTGACTG SEQ ID NO.30 2 CFAM
- phéi tron thu hon hop phan tng theo ting thanh phan theo bang sau:
K hiéu Thanh phén, ham lwgng Thé tich | Téng
(ul) (ul)
MX Dung dich dém 2X chtra ANTP, dUTP, UNG, 1000 1500
A3243G | Taq ADN polymeraza
M&bi xudi: SEQ ID NO.1, 10 pmol/ul 100
Mdi nguge: SEQ ID NO.2, 10 pmol/pl 100
Mau do khong dot bién: SEQ ID NO.3, 2 100

-11-




21453

Ky hiéu Thanh phﬁn, ham luwgng Thé tich Tong
()
pmol/pl
Mau do dot bién: SEQ ID NO.4, 2 pmol/pl 100
Pém TE 100
MX | Dung dich dém 2X chira dNTP, dUTP, UNG, 1000 | 1500
G3380A | Tag ADN polymeraza
Moi xudi: SEQ ID NO.7, 10 pmol/ul 100
Mbi nguoce: SEQ ID NO.8, 10 pmol/ul 100
Mau do khéng dot bién: SEQ ID NO.9, 2 100
pmol/pl
MAu do dot bién: SEQ ID NO.10, 2 pmol/ul 100
Pém TE 100
MX Dung dich dém 2X chira ANTP, dUTP, UNG, 1000 1500—
A8344G | Taq ADN polymeraza
Mbi xudi: SEQ ID NO.13, 10 pmol/ul 100
Mbi nguge: SEQ ID NO.14, 10 pmol/ul 100
Mau do khong dot bién: SEQ ID NO.15, 2 100
pmol/pl
Mau do dot bién: SEQ ID NO.16, 2pmol/ul 100
Pém TE | 100
MX | Dung dich dém 2X chtra dNTP, dUTP, UNG, 1000 | 1500
T8993G | Taq ADN polymeraza
MBbi xudi: SEQ ID NO.19, 10 pmol/ul 100
MBbi nguoe: SEQ ID NO.20, 10 pmol/ul 100
Mau do khong dot bién: SEQ ID NO.21, 2 100
pmol/pul
Mau do dot bién: SEQ ID NO.22, 2pmol/ul 100
bém TE 100
MX | Dung dich dém 2X chira dNTP, dUTP, UNG, 1000 | 1500
T8993C | Taq ADN polymeraza
Mobi xudi: SEQ ID NO.19, 10 pmol/ul 100
Mbi ngugc: SEQ ID NO.20, 10 pmol/ul 100
Mau do khong dot bién: SEQ ID NO.21, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.25, 2pmol/ul 100
bém TE 100
MX | Dung dich dém 2X chtra dNTP, dUTP, UNG, 1000 | 1500
G11778A | Taq ADN polymeraza
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Ky hiéu Thanh phén, ham lrong Thé tich | Téng
) | (u)

Mdi xudi: SEQ ID NO.27, 10 pmol/ul 100
Mbdi nguoc: SEQ ID NO.28, 10 pmol/ul 100
Mau do dot bién: SEQ ID NO.29, 2 pmol/ul 100
Mau do khéng dot bién: SEQ ID NO.30, 2 100
pmol/pl

Pém TE 100

d) Tao kit bang cach dong goi cac thanh phan duoc chuan bi tir budc a) dén budc

¢) theo cac nhom nhu sau:

stt | Kyhigu | S0 lwong(dng) Nhém

1 | MXA3243G 1 :

2 | PC1A3243G 1 Xac dinh dot bién
3 | DC2A3243G 1 diém A3243G

4 | PC3A3243G ]

5 | PC4A3243G ]

6 | PCA3243G |

7 | MXG3380A ] )

8 | DPCIG3380A 1 Xac dinh dot bién
9 | PC2G3380A 1 dieém G3380A
10 | PC3G3380A ]

11 | PC4G3380A ]

12 | DCG3380A ]

13 | MXA8344G ] 5
14 | DCIAR344G 1 Xac dinh dot bién
15 | DC2A8344G 1 diem A8344G
16 | DC3A8344G |

17 | DC4A8344G |

18 | DCA8344G 1

19 | MXT8993G ] AT
20 | PCIT8993G 1 Xac dinh dot bién
21 | DC2T8993G ] - diém T8993G
22 | DC3T8993G 1

23 | DC4T8993G 1

24 | DCT8993G |
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stt Ky hiéu S6 lwong(6ng) Nhém

25 | MXT8993C 1 5

26 | PCIT8993C 1 Xac dinh dot bién
27 | PC2T8993C 1 diem T8993C
28 | DC3T8993C 1

29 | PCAT8993C 1

30 | DCT8993C 1

31 | MXG11778A 1 6

32 | PC1G11778A 1 Xac dinh dot bién
23 | BCIGLL778A | diém G11778A.
34 | DPC3G11778A 1

35 | PC4G11778A 1

36 | DCG11778A 1

Mo ta van tat cac hinh vé

Hinh 1 1a két qua real-time PCR thé hién duodng cong khuéch dai va biéu dd su

twong quan giita chu ki ngudng va logarit s6 ban sao ban dau ctia dot bién A3243G.

Hinh 2 1a két qué real-time PCR thé hién duong cong khuéch dai cac mau bénh

phim khéng mang cac dot bién A3243G.

Hinh 3 14 duong cong khuéch dai phan {mg real-time PCR mot truong hop duong
tinh v&i A3243G va cac doan gen khac khong mang dot bién A3243G trén hé gen ty
thé.

Hinh 4 12 biéu d6 duong cong khuéch dai phan mg real-time PCR khi sir dung
khudn 13 1% ty 16 dot bién A3243G.

Hinh 5 1a két qua real-time PCR cua kit sau 7 ngay bao quan ¢ 25°C. Biéu do
dudng cong khuéch dai (hinh 5A) va biéu d6 twong quan tuyén tinh gittalogarit s ban
sao ban dau va chu ki ngudng cua dot bién A3243G (hinh 5B).

Hinh 6 1a két qua real-time PCR cua kit sau 20 ngay bao quan & 4°C. Biéu do
duong cong khuéch dai (hinh 6A) va biéu db tuong quan tuyén tinh giira logarit s6 ban

sao ban dau va chu ki ngudng ctia dot bién A3243G (hinh 6B).
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Hinh 7 1a két qua real-time PCR cua kit sau 6 thang & -20°C. Biéu d6 duong
cong khuéch dai (hinh 7A) va biéu d6 twong quan tuyén tinh gitta logarit s6 ban sao
ban diu va chu ki ngudng ctia dot bién A3243G (hinh 7B).

M3 ta chi tiét sang ché

Sau day, sang ché dugc mo ta chi tiét vdi cac phuong an thuc hién cu thé, tuy

nhién, cac phuwong an nay chi nham muc dich mo ta chi tiét sang ché chur khong nham

muc dich han ché pham vi yéu cau bdo hd cta sang che.

Céc quy trinh, k§ thuét chiét ADN, chiét plasmit, tong hop mdi, k§ thuét bién
nap, nudi céy va chon loc cac ching vi khuén bién nap dugc su dung theo sang ché 1a
nhiing k§ thuét da dugc biét rong rdi trong linh vuc k¥ thuat nay, vi du dé chiét ADN
tir huyét thanh ngudi hodc chiét plasmit tir té bao E. coli duoc thuc hién theo ky thuat
chuan hodc duoc thuc hién béng cach sur dung kit thuong mai va tién hanh theo huong

dan cua nha san xuat.

Chung E. coli DH5a kha bién dugc su dung theo sang ché la ching té bao
thuong mai cda Invitrogen, Hoa Ky, plasmit pJET1.2 1a plasmit thuong mai cua
Thermo Fisher Scientific, Hoa Ky. Plasmit pJET 1.2 mang cac doan gen tai to hop da
duoc tao ra bang cac ky thuat chun. Cac ching E. coli DH5a mang plasmit pJET 1.2
chita cac doan gen A3243, A3243G, G3380, G3380A, A8344, A8344G, 18993,
T8993G, T8993C, G11778 va G11778A, hi¢n dang dugc luu gilt tai Phong Protein tai
t6 hop, Phong thi nghiém trong diém Coéng nghé Enzym va Protein, Truong Pai hoc
Khoa hoc Ty nhién, 334 Nguyén Trii, Thanh Xuan, Ha Noi.

Cac thanh phén hoa chét su dung theo séng ché 1a cac thanh phén duoc su dung
rong rai trong linh vuc k¥ thuat nay, vi du, dung dich dém, cac dNTP, dUTP, UNG,
Taq ADN polymeraza co thé mua duogc tir cac cong ty, vi du, tir cac hing Invitrogen.
Hoa Ky hodc tir Enzynomic, Han Qubc.

Plasmit theo sang ché chi plasmit pJET 1.2 tai t& hop dugc tao ra boi E. coli
DH5a, khi dé cap dén plasmit chura trinh tu xac dinh chi plasmit pJET 1.2 chuaa trinh
tu mong mudn cu thé, vi du, plasmit chtra trinh tu SEQ ID NO.5 chi plasmit pJET 1.2
chira trinh ty SEQ ID NO.5 tai t& hop.
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Theo khia canh thtr nhit, sang ché dé cap dén dé xac dinh dot bién diém trén gen

ty thé, trong d6 kit nay bao gom:

stt | Ky hiéu Thanh phén, ham lwong Thé tich | Tong
M) |
1 MX Dung dich dém 2X chira ANTP, dUTP, UNG. 1000 1500
A3243G | Taq ADN polymeraza
Mdi xudi: SEQ ID NO.1, 10 pmol/ul 100
Mbi nguge: SEQ ID NO.2, 10 pmol/ul 100
Mau do khong dot bién: SEQ ID NO.3, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.4, 2 pmol/ul 100
bém TE 1o
2 DC1 Plasmit chtra trinh ty SEQ ID NO.5 va plasmit 50 50
A3243G | chira triqh tu SEQ ID NO.6 theo ty 1€ 1:1, ndng
do 5x10° plasmit/ul
3 bC2 Plasmit chira trinh ty SEQ ID NO.5 va plasmit 50 50
A3243G | chira trinh tw SEQ ID NO.6 theo ty € 1:1, nong
d6 5x10* plasmit/pl
4 bC3 Plasmit chira trinh ty SEQ ID NO.5 va plasmit 50 50
A3243G | chtra trinh tuw SEQ ID NO.6 theo ty 1€ 1:1, nong
d6 5x10° plasmit/pl
5 bC4 Plasmit chtra trinh ty SEQ ID NO.5 va plasmit 50 50
A3243G | chtra trinh ty SEQ ID NO.6 theo ty 1¢ 1:1, nong
d6 5x10° plasmit/ul
6 bC Plasmit chira trinh tu SEQ ID NO.5, n6ng do 4 200 200
A3243G | pg/ul
7 MX Dung dich dém 2X chira ANTP, dUTP, UNG, 1000 1500
G3380A | Taq ADN polymeraza
Mdi xudi: SEQ ID NO.7, 10 pmol/ul 100
Mdi nguoc: SEQ ID NO.8, 10 pmol/ul 100
Mau do khong d6t bién: SEQ ID NO.9, 2 100
pmol/pl
Miu do dot bién: SEQ ID NO.10, 2 pmol/pl 100
bém TE 100
8 bCl1 Plasmit chtra trinh tw SEQ ID NO.11 va plasmit 50 50
G3380A | chura trinh ty SEQ ID NO.12 theo ty 1€ 1:1, ndong

d6 5x10° plasmit/pl
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stt | Ky hiéu Thanh phén, ham lwong Thé tich | Tong
() (u)
9 bC2 Plasmit chia trinh tu SEQ ID NO.11 va plasmit 50 50
G3380A | chtra trinh ty SEQ ID NO.12 theo ty 1€ 1:1, ndng
d6 5x10* plasmit/ul
10 bC3 Plasmit chtra trinh ty SEQ ID NO.11 va plasmit 50 50
G3380A | chtra trinh tu SEQ ID NO.12 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/ul
11 bC4 Plasmit chta trinh ty SEQ ID NO.11 va plasmit 50 50
G3380A | chtra trinh ty SEQ ID NO.12 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/pl
12 bC Plasmit chra trinh tw SEQ ID NO.11, nf)ng do 4 200 200
G3380A | pg/ul )
13 MX Dung dich dém 2X chira ANTP, dUTP, UNG, 1000 1500
A8344G | Tag ADN polymeraza )
Mbi xubi: SEQ ID NO.13, 10 pmol/ul 100
Moi nguoe: SEQ ID NO.14, 10 pmol/ul 100
Mau do khong dot bién: SEQ ID NO.15, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.16, 2pmol/ul 100
bém TE 100
14 bCl1 Plasmit chira trinh ty SEQ ID NO.17 va plasmit 50 50
A8344G | chira trinh ty SEQ ID NO.18 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/ul
15 bC2 Plasmit chira trinh ty SEQ ID NO.17 va plasmit 50 50
A8344G | chira trinh ty SEQ ID NO.18 theo ty 1€ 1:1, ndng
d6 5x10* plasmit/ul
16 bC3 Plasmit chta trinh ty SEQ ID NO.19 va plasmit 50 50
A8344G | chira trinh ty SEQ ID NO.20 theo ty 1€ 1:1, nong
d6 5x10° plasmit/ml
17 bC4 Plasmit chira trinh ty SEQ ID NO.17 va plasmit 50 50
A8344G | chira trinh ty SEQ ID NO.18 theo ty 1€ 1:1, nong
d6 5x10° plasmit/ul ’
18 bC Plasmit chira trinh tr SEQ ID NO.17, néng do 4 200 200
A8344G | pg/ul
19 MX Dung dich dém 2X chira dNTP, dUTP, UNG, 1000 1500
T8993G | Taq ADN polymeraza
Mbi xudi: SEQ ID NO.19, 10 pmol/ul 100
Mobi nguoe: SEQ ID NO.20, 10 pmol/pl 100
Mau do khong dot bién: SEQ ID NO.21, 2 100
pmol/ul ‘
Mau do dot bién: SEQ ID NO.22, 2pmol/pl 100
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| Thé tich

stt | Ky hiéu Thanh phén, ham lugng Téng
() | ()
bém TE 100
20 bCl Plasmit chira trinh tw SEQ ID NO.23 va plasmit 50 50
T8993G | chtra trinh tu SEQ ID NO.24 theo ty 1€ 1:1, nong
d6 5x10° plasmit/pl
21 bC2 Plasmit chra trinh tw SEQ ID NO.23 va plasmit 50 50
T8993G | chtra trinh ty SEQ ID NO.24 theo ty 1€ 1:1, ndng
d6 5x10* plasmit/pl |
22 bC3 Plasmit chira trinh tw SEQ ID NO.23va plasmit 50 50
T8993G | chira trinh tu SEQ ID NO.24 theo ty 1€ 1:1, nong
d6 5x10° plasmit/pl
23 bC4 Plasmit chira trinh tu SEQ ID NO.23 va plasmit 50 50
T8993G | chura trinh ty SEQ ID NO.24 theo ty [€ 1:1, ndng
d6 5x10° plasmit/ul -
24 bC Plasmit chira trinh tu SEQ ID NO.23, néng do 4 200 200
T8993G | pg/ul -
25 MX Dung dich dém 2X chtra ANTP, dUTP, UNG, 1000 1500
T8993C | Taq ADN polymeraza
Mbi xudi: SEQ ID NO.19, 10 pmol/pl 100
MBbi nguoc: SEQ ID NO.20, 10 pmol/ul 100
Mau do khéng dot bién: SEQ ID NO.21, 2 100
pmol/pl
Mau do dot bién: SEQ ID NO.25, 2pmo/pl 100
bém TE 100
26 bCl1 Plasmit chira trinh tu SEQ ID NO.23 va plasmit 50 50
T8993C | chira trinh tw SEQ ID NO.26 theo ty 1€ 1:1, nong
do 5x10° plasmit/pl
27 bC2 Plasmit chtra trinh tw SEQ ID NO.23 va plasmit 50 50
T8993C | chira trinh tu SEQ ID NO.26 theo ty 1€ 1:1, ndng
d6 5x10* plasmit/pl
28 DC3 Plasmit chira trinh tu SEQ ID NO.23 va plasmit 50 50
T8993C | chira trinh ty SEQ ID NO.26 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/pl
29 bC4 Plasmit chira trinh ty SEQ ID NO.23 va plasmit 50 50
T8993C | chtra trinh tu SEQ ID NO.26 theo ty I¢ 1:1, nong
d6 5x10° plasmit/ul _
30 bC Plasmit chira trinh tu SEQ ID NO.23, néng do 4 200 200
T8993C | pg/ul
31 MX Dung dich dém 2X chita dNTP, dUTP, UNG, 1000 1500
G11778A | Tag ADN polymeraza
Mbi xudi: SEQ ID NO.27, 10 pmol/pl 100
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stt | Ky hiéu Thanh phén, ham lrong Thé tich | Tong
(ul) (u)
Mbi nguge: SEQ ID NO.28, 10 pmol/ul 100
Mau dod khong dot bién: SEQ ID NO.29, 2 100
pmol/pl
Mau do dot bién: SEQ ID NO.30, 2 pmol/pl 10
bém TE 100
32 bCl Plasmit chira trinh ty SEQ ID NO.31 va plasmit 50 50
G11778A | chtra trinh tu SEQ ID NO.32 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/pl 7
33 bC2 Plasmit chira trinh ty SEQ ID NO.31va plasmit 50 50
G11778A | chra trinh tw SEQ ID NO.32 theo ty 1€ 1:1, nong
d6 5x10* plasmit/pl
34 bC3 Plasmit chira trinh tw SEQ ID NO.31va plasmit 50 50
G11778A | chtra trinh tuy SEQ ID NO.32theo ty 1€ 1:1, ndng
d6 5x10° plasmit/pl
35 bC4 Plasmit chira trinh tu SEQ ID NO.31va plasmit 50 50
G11778A | chira trinh ty SEQ ID NO.32 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/pl
36 bC Plasmit chira trinh tu SEQ ID NO.31, néng do 4 200 200.
G11778A | pg/ul

Kit theo sang ché co kha ning xac dinh dugc dong thoi 6 dot bién diém trén gen
ty thé cta ngudi lién quan dén cac hoi chimg MELAS, Leigh, MERRF va LHON béi
dot bién diém tai cac vi tri A3243G, G3380A, A8344G, T8993G, T8993C va

G11778A v&i cung didu kién chay real-time PCR. Ngoai ra, kit theo sang ché co thé

dinh luong dugc ty 1€ dot bién, dé tir do giup chan doéan, diéu trj va tu van bénh lién

quan dén dot bién gen ty thé.

Thanh phdn MXA3243G dong vai tro 1a hdn hop phan ing dé xac dinh dot bién
diém A3243G, trong d6 chtra dung dich dém 2X, cac ANTP, dUTP, UNG, Taq ADN

polymeraza, cdc doan moi va cac mau do khong dot bién gan dau do huynh quang

HEX va mau do dot bién gin dau do huynh quang FAM, trong d6:

Mbdi xudi: 5>-CCACACCCACCCAAGAACAG-3’
Mdi nguoc: 5°~AGGAATTGAACCTCTGACTGTAAAGTTTT-3" SEQ ID NO.2
Mau do khong dot bién:5’-CCGGGCTCTGCCAT-3’
Mau do d6t bién:5’-CCGGGCCCTGCCAT-3’
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Cac mau do khong dot bién dugce gan SHEX vao diu 5° va 3IABKFQ vao dau 3°,
mau do dot bién duoc gén 56FAM vao dau 5° va 3IABKFQ vao dau 3°, vi tri in dam

cta cac mau do thé hién vi tri nucleotit dang cau khoa.

Céc thanh phin PC1A3243G, DC2A3243G, DC3A3243G, DC4A3243G bao
gém cac plasmit chira trinh tw SEQ ID NO.5 va trinh tw SEQ ID NO.6 duoc phéi tron
v6i nhau theo ty 18 1:1 v6i ndng d¢ thay ddi 5x10° plasmit/ul, 5x10* plasmit/ul, 5x10°
plasmit/pl va 5x10%plasmit/ul, twong Gmg vi mdi thanh phan. Cac thanh phan nay
duoc s dung dé xay dung dudng chuén trong dinh lugng dot bién A3243G trén gen ty
thé.

Thanh phan PCA3243G la plasmit chira trinh tu SEQ ID NO.5 néu trong SEQ
ID NO.5, dong vai trd lam thanh phan déi chimg am dé danh gia vi tri dot bién diém
A3243G trén gen ty thé cta nguoi.

Thanh phdn MXG3380A dong vai tro 1a hdon hop phan (ng dé xac dinh dot bién
diém G3380A, trong do chtra dung dich dém 2X, cac dNTP, dUTP, UNG, Taq ADN
polymeraza, cic doan mdi va cdc miu do khong dot bién gin dau do huynh quang

HEX va miu do dot bién gin diu do huynh quang FAM, trong do:

Moi xudi: 5°-GGCCAACCTCCTACTCCTCAT-3’ SEQ ID NO.7
Mi nguge: 5'-CCTACAACGTTGGGGCCTTTG-3 SEQ ID NO.8
~ MAu do khong dot bién: 5°-ATTTTTCGTTCGGT-3’ SEQ ID NO.9
Miu do dot bién: 5’-ATTTTTTGTTCGGT-3’ SEQ ID NO.10

Céac mau do khong dot bién duogc gén SHEX vao dau 5> va 3IABKFQ vao dau 3,
mAiu do dot bién duge gin 56FAM vao dau 5° va 3IABKFQ vao dau 3°, vi tri in dam

cua cac mau do thé hién vi tri nucleotit dang cau khoa.

Céc thanh phdn DC1G3380A, DC2G3380A, DC3G3380A, DC4G3380A bao
gdm cac plasmit chira trinh tu SEQ ID NO.11 va trinh tu SEQ ID NO.12 dugc phoi
tron v6i nhau theo ty 1€ 1:1 voi nbéng do thay d6i 5x10° plasmit/pl, 5x10" plasmit/pl,
5x10° plasmit/pl va 5x10° plasmit/pl, twong Gmg voi mdi thanh phan. Cac thanh phan
nay dugc str dung dé xay dung duong chuén trong dinh luong dot bién G3380A trén

gen ty thé.
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Thanh phan PCG3380A la plasmit chia trinh tu SEQ ID NO.11 néu trong SEQ
ID NO.11, dong vai trd lam thanh phin déi ching 4m dé danh gia vi tri dot bién diém
G3380A trén gen ty thé ciia ngudi.

Thanh phdn MXA3844G dong vai trd 1a hdn hop phan tmg dé xac dinh dot bién
diém A3844G, trong d6 chtra dung dich dém 2X, cic dNTP, dUTP, UNG, Taqg ADN
polymeraza, cic doan mdi va cac mau do khong dot bién gin diu do huynh quang

HEX va méu do dot bién gin ddu do huynh quang FAM, trong do:

Moi xudi:5’~-AGCCCACTGTAAAGCTAAC-3’ SEQ ID NO.13
Mobi nguge: 5°’-GGCATTTCACTGTAAAGAGGT-3’ SEQ ID NO.14
Mau do khong dot bién: 5>-AGATTAAGAGAACC-3’ SEQ ID NO.15
Mau do dot bién: 5’-GATTAAGAGAGCC-3° SEQ ID NO.16

Cac mau do khong dot bién duoc gan SHEX vao dau 5° va 3IABKFQ vao dau 3°.
mau do dot bién duoc gén 56FAM vao dau 5° va 3IABKFQ vao dau 3°, vi tri in dam

cua cac mau do thé hién vi tri nucleotit dang cau khoa.

Céc thanh phin DC1A8344G, DC2A8344G, DC3A8344G,DC4A8344G bao
gém céac plasmit chira trinh tu SEQ ID NO.17 va trinh ty SEQ ID NO.18 duoc phéi
tron v6i nhau theo ty 1& 1:1 voi nong do thay ddi 5x10° plasmit/ul, 5x10* plasmit/ul,
5x10° plasmit/pl va 5x10° plasmit/ul, trong tng véi mdi thanh phan. Cac thanh phan
nay dugc su dung dé xay dung duong chuan trong dinh luong dot bién A8344G trén
gen ty thé.

Thanh phan PCA8344G la plasmit chira trinh tu SEQ ID NO.17 néu trong SEQ
ID NO.17, dong vai trd lam thanh phan ddi ching 4m dé danh gia vi tri dot bién diém
A8344G trén gen ty thé clia nguoi.

Thanh phdn MXT8993G déng vai tro la hon hop phan Gmg dé xac dinh dot bién
diém T8993G trong d6 chtra dung dich dém 2X, cac dNTP, dUTP, UNG, Taq ADN
polymeraza, cic doan mdi va cac miu do khong dot bién gan dau do huynh quang

HEX va mau do dot bién gin ddu do huynh quang FAM, trong do:

Mbi xudi: CGAAACCATCAGCCTACTCATTCAA SEQ ID NO.19
Mbi nguoe: CCTGCAGTAATGTTAGCGGTTAGG SEQ ID NO.20
M3u do khong dot bién: AATAGCCCTGGCC SEQ ID NO.21
Mau do dot bién: AATAGCCCGGGCCGT SEQ ID NO.22
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Céc mau do khong dot bién duoc gin SHEX vao dau 5° va 3IABKFQ vao dau 3°,
mau do dot bién duogc gén S6FAM vao dau 5°va 3IABKFQ vao dau 3°, vi tri in dam

cua cac mau do thé hién vi tri nucleotit dang cau khoa.

Céc thanh phan PC1T8993G, DC2T8993G, PC3T8993G, BC4T8993G bao 20m
céc plasmit chira trinh ty SEQ ID NO.23 va trinh ty SEQ ID NO.24 duoc phéi tron voi
nhau theo ty 1& 1:1 v6i ndng do thay dbi 5x10° plasmit/ul, 5x10" plasmit/ul, 5x10°
plasmit/pl va 5x10°® plasmit/ul, twong mg véi mdi thanh phan. Céc thanh phan nay
duogc st dung dé xay dung duong chuén trong dinh lugng dot bién T8993G trén gen ty
thé.

Thanh phan PCT8993G chira l1a plasmit chira trinh ty SEQ ID NO.23 néu trong
SEQ ID NO.23, déng vai trd lam thanh phan déi chimg dm dé danh gia vi tr dot bién
diém T8993G trén gen ty thé ctia ngudi. |

Thanh phdn MXT8993C dong vai trd 1a hdn hop phan Gmg dé xac dinh dot bicn
diém T8993C trong d6 chtra dung dich dém 2X, cac dNTP, dUTP, UNG, Tag ADN
polymeraza, cidc doan mdi va cac miu do khong dot bién gan dau do huynh quang

HEX va mau do dot bién gin dau do huynh quang FAM, trong do:

Mbi xudi: CGAAACCATCAGCCTACTCATTCAA SEQ ID NO.19
Mbi nguge: CCTGCAGTAATGTTAGCGGTTAGG SEQ ID NO.20
MAu do khong dot bién: AATAGCCCTGGCC SEQ ID NO.21
Mau do dot bién: ATAGCCCCGGCCGT SEQ ID NO.25

Céac mau do khong dot bién duoc gin SHEX vao dau 5° va 3IABKFQ vao dau 3°.
mau do dot bién duge gin 56FAM viao diu 5° va 3TABKFQ vao dau 3°, vi tri in dam

cua cac mau do thé hién vi tri nucleotit dang cau khoa.

Céc thanh phan DC1T8993C, DC2T8993C, BC3T8993C, BC4T8993C bao gom
céc plasmit chira trinh ty SEQ ID NO.23 va trinh tw SEQ ID NO.26 duoc phéi tron voi
nhau theo ty 1& 1:1 v6i ndng do thay d6i 5x10° plasmit/ul, 5x10* plasmit/pl, 5x10°
plasmit/pl va 5x10° plasmit/pl, twong Gng v6i mdi thanh phan. Céac thanh phan nay
duoc st dung dé xay dung dudng chudn trong dinh lugng dot bién T8993C trén gen ty
the.
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Thanh phan PCT8993C chira la plasmit chtra trinh ty SEQ ID NO.23 néu trong
SEQ ID NO.23, dong vai trd lam thanh phin ddi chimg am dé dénh gid vi tri dot bién
diém T8993C trén gen ty thé ctia ngudi.

Theo mot phuong an uu tién, thanh phin moéi SEQ ID NO.19, SEQ ID NO.20,
SEQ ID NO.21 la dung chung cho hai dot bién T8993G va T8993C; ciing nhu doi
ching 4m DCT8993G va DCT8993C la gidng nhau gitra hai dot bién nay.

Thanh phin MXG11778A déng vai tro 1a hdn hop phan tng dé xac dinh dot bién
diém G11778A trong d6 chita dung dich dém 2X, cac ANTP, dUTP, UNG, Taq ADN
polymeraza, cac doan mdi va cac mau do khong dot bién gin dau do huynh quang

HEX va mau do dot bién gin dau do huynh quang FAM, trong do:

Moi Xuoi: CTGCCTAGCAAACTCAAACTAC SEQ ID NO.27
Moi nguge: GTGGGAGTAGAGTTTGAAGTC SEQ ID NO.28
Mau do khéng dot bién: ATGATGCGACTGTG SEQ ID NO.29
Mau do dot bién: ATGATGTGACTG SEQ ID NO.30

Cac mau do khong dot bién duge gin SHEX vao du 5 va 3IABKFQ vao dau 3",
mau do dot bién duge gin 56FAM vao ddu 5° va 3IABKFQ vao dau 3°, vi tri in dém

ciia cac mau do thé hién vi tri nucleotit dang cau khoa.

Cac thanh phan PCI1G11778A, DC2G11778A, DC3G11778A, DC4G11778A
bao gé)m cac plasmit chira trinh ty SEQ ID NO.31 va trinh tu SEQ ID NO.32 duoc
phdi tron véi nhau theo ty 1& 1:1 v6i ndng do thay dbi 5x10° plasmit/pl, 5x10"
plasmit/pl, 5x10° plasmit/ul va 5x10° plasmit/ul, twong ng v&i mdi thanh phan. Cac
thanh phan nay duoc st dung dé xay dung duong chuén trong dinh lugng dot bién
TG11778A trén gen ty thé.

Thanh phan DCG11778A 1a plasmit chra trinh tw SEQ ID NO.31 néu trong SEQ
ID NO.31, dong vai trd 1am thanh phan déi chimg dm dé danh gi4 vi tri dot bién diém
TG11778A trén gen ty thé ctia nguoi.

Céc thanh phan trong kit theo sang ché duoc ap dung cho 100 phan tmg PCR dé
x4c dinh 6 dot bién diém trén gen ty thé ctia ngudi. Theo cac phuong an uu tién, lugng
tbng ctia cac thanh phan c6 trong kit ¢6 thé thay ddi theo ty 1é twong tng cho 5, 10, 20,
30, 40, 50, 60, 70, 80, 90, 200 phan Gng, nhung céac thanh phé”m va ty 1€ tuong Ung gilra
cac thanh phén 1a khong doi.
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Theo mot phuong an wu tién, kit theo sang ché con chua thém 1,2 ml nudce loai

jon da khir tring va huéng dan sir dung.

Theo khia canh thir hai, séng ché dé cap dén kit dé xac dinh dot bién diém trén
gen ty thé, trong d6 quy trinh nay bao gdm cac bude: a) tao cac mau dé6i chung duong;
b) tao cidc miu dbi chirng am; ¢) tao hdn hop phan tng PCR; va d) tao kit dé xac dinh

dot bién diém trén gen ty thé.

Trong budc tao cdc mau d6i chimg dwong, cac mau ddi chung duong duge su
dung theo séng ché 1a cic miu ADN khong mang cdc dot bién A3243G, G3380A,
A8344G, T8993G, T8993C va G11778A trén gen ty thé duogc trén voi cac mau ADN

mang céc dot bién theo ty 1¢ 1:1.

Pé tao ra cac miu mang dot bién diém va khong mang dot bién diém, tién hanh
bién nap 1an luot 11 plasmit pJET 1.2 tai t6 hop lan lugt chira trinh tw néu trong SEQ
ID NO.5, SEQ ID NO.6, SEQ ID NO.11, SEQ ID NO.12, SEQ ID NO.17, SEQ ID
NO.18, SEQ ID NO.23 (dung chung cho hai dot bién T8993G va T8993C), SEQ 1D
NO.24, SEQ ID NO.26, SEQ ID NO.30 va SEQ ID NO.11 vao chung E. coli DH5a
bang phuong phép s6¢ nhiét va nudi cdy trén moi trudng chon loc LB chira 30 dén 70
pg/ml ampixilin dé thu chung E. coli DH50, chuyén gen, sau d6 chung E. coli DH5a
bién nap dugc nudi céy thu té bao.

Phuong phap bién nap, sang loc ching E. coli dot bién cing nhu chiét tich
plasmit duge thuc hién chung nhu sau: ldy tir 30 dén 100 pl t& bao kha bién £. coli
DH5a bao quén trong td lanh sau -80°C ra dé trén nude da tir 10 dén 30 phit cho tan
dan, tiép d6 bd sung tir 1 dén 5pl plasmit, tron nhe va dé trén nude da tir 10 dén 30
phut tao diéu kién cho vecto bam Ién thanh té bao. Tién hanh sdc nhiét & 42°C trong
thoi gian tir 30 dén 60 gidy, tiép d6 chuyén ngay lén nude da tur 2 dén 5 phut. Sau d6
bd sung tir 200 dén 500 pl moi trudng LB (Luria Bertani) 16ng vao hén hop bién nap.
Mau sau d6 dugc nudi céy tinh trong tu Am & nhiét do tir 35 dén 40°C trong thoi gian
tir 10 dén 20 phut va tiép dén nuoi lic ¢ tc do 150 vong, nhiét do tir 35 dén 40°C
trong khoang 60 phut. Tt 10 dén 100 pl hdn hop bién nap dugc cAy trai té bao trén dia
petri chira méi truong LB déc c6 tr 30 dén 70 pg/ml ampixilinva nudi trong tu am O

nhiét do tir 35 dén 40°C qua dém.
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Két quéa bién nap sé thdy xudt hién nhiéu khuén lac tring, tién hanh tach plasmit
theo kit tach thuong mai, vi du cia hang Qiagen, plasmit sau tinh sach dugc dinh
lugng béng mdy nanodrop tai budc song 260 nm (Ase). Mbi két qua dinh luong da
dugc 14y trung binh tir két qua lap lai 3 lan. Nong do plasmit s& dugc ing dung trong
viéc tinh toan s6 ban sao mang dot bién va khong khong mang dot bién. Di voi moi
dot bién, pha loang cac mAu plasmit sao cho mdi mau c6 dai nong do plasmit tir 5x10°
dén 5x10° ban sao, tién hanh tron plasmit mang gen dot bién voi plasmit mang gen
khong dot bién theo ty 1& 1:1 dé tao dbi chimg duong c6 dot bién nhan tao vai ty 1€
50%. K&t qua budc ndy tao ra 06 déi chimg duong 1a dot bién nhan tao cua lan lugt 6
dot bién trén véi ty 16 50%, mdi dot bién co 4 miu ddi ching duong voi nong do lan

lugt 5x10°, 5x10*, 5x10° va 5x10° plasmit/pl.

Theo d6, khi phéi tron thu cac mau dbi chimg mang plasmit co gen dot bién va

plasmit khong mang dot bién cho mdi nong dd theo bang sau:

Ky hiéu Thanh phén Nong do Pinh Téng
(plasmit/pl) | lwong (ul) | (u)
bCl Plasmit chira trinh tw SEQ ID NO.5 5x10° 25
A3243G s 5 50
Plasmit chira trinh tu SEQ ID NO.6 5x10 25
bC2 Plasmit chira trinh tr SEQ ID NO.5 5x10* 25
A3243G P 7 50
Plasmit chtra trinh tr SEQ ID NO.6 5x10 25
PC3 Plasmit cha trinh tw SEQ ID NO.5 5x10° 25
A3243G S 5 50
Plasmit chira trinh tu SEQ ID NO.6 53(}9 N 25
PC4 | Plasmit chua trinh tw SEQ ID NO.5 5x10° 25
A3243G T S v Y
Plasmit chira trinh tu SEQ ID NO.6 ~SXIO - 25 B B
PC1 Plasmit cha trinh tu SEQ ID NO.11 5x10° 25
G3380A o SR v B
Plasmit chira trinh tu SEQ ID NO.12 5x10° | 25
bC2 Plasmit chira trinh ty SEQ ID NO.11 5x10* 25
G3380A I 3 50
Plasmit chtra trinh tur SEQ ID NO.12 5x10 25 |
bC3 Plasmit chira trinh tu SEQ ID NO.11 5x10° 25
G3380A o 5 50
Plasmit ch(ra trinh tu SEQ ID NO.12 5x10 25
PC4 | Plasmit chta trinh ty SEQ ID NO.11 5x10° 25
G3380A S G 50
Plasmit chtra trinh tw SEQ ID NO.12 5x10 25
PCl Plasmit chtra trinh tu SEQ ID NO.17 5x10° 25
A8344G TR 3 50
Plasmit chra trinh tw SEQ ID NO.18 5x10 25
PC2 | Plasmit chira trinh tw SEQ ID NO.17 sx1o' |25 | 50

-25-




21453

KY hiéu Thanh phén Néng do Pinh | Téng
(plasmit/pl) | lwong (ul) | (ul)
A8344G | Plasmit chua trinh tu SEQ ID NO.18 sx10° | 25 |
bC3 Plasmit chira trinh tu SEQ ID NO.17 5x10° 25 B
A8344G | plasmit chira trinh tu SEQ ID NO.18 5x10° 25 20
bC4 Plasmit chtra trinh tu SEQ ID NO.17 5x10° 25
A8344G | plasmit chira trinh tw SEQ ID NO.18 5x10° 25 20
PC1 | Plasmit chtra trinh ty SEQ ID NO.23 5x10° 25
T8993G | plasmit chira trinh tu SEQ ID NO.24 5x10° 25 20
PC2 | Plasmit chira trinh tw SEQ ID NO.23 5x10* 25
T8993G | plasmit chira trinh tw SEQ ID NO.24 5x10° 25 20
PC3 | Plasmit cha trinh tw SEQ ID NO.23 5x10° 25
T8993G | plagmit chira trinh tw SEQ ID NO.24 5x10° 25 20
PC4 | Plasmit chita trinh tw SEQ ID NO.23 5x10° 25
T8993G | plasmit chira trinh tw SEQ ID NO.24 5x10° s
bCl1 Plasmit chira trinh tuw SEQ ID NO.23 5x10° 25
T8993C | hlasmit chira trinh tw SEQ ID NO.26 5x10° 25 20
bC2 Plasmit chira trinh tu SEQ ID NO.23 5x10° 25
T8993C | hlagmit chira trinh tw SEQ ID NO.26 5x10° 25 >0
bC3 Plasmit chira trinh tw SEQ ID NO.23 5x10° 25
T8993C | plasmit chita trinh tu SEQ ID NO.26 5x10° 25 20
DC4 | Plasmit chira trinh tw SEQ ID NO.23 5x10 | 25 )
T8993C | Plasmit chira trinh tw SEQ ID NO.26 0t | s Y
PCl | Plasmit chira trinh ty SEQ ID NO.31 5x10° 25
G11778A | plagmit chira trinh tw SEQ ID NO.32 5x10° 25 20
PC2 | Plasmit chira trinh tu SEQ ID NO.31 sx10 | 25 |
G11778A | plasmit chira trinh tu SEQ ID NO.32 5x10°* 25 20
PC3 | Plasmit chira trinh tu SEQ ID NO.31 5x10° 25
GI1778A plasmit chira trinh tu SEQ ID NO.32 5x10° 25 2
bC4 Plasmit chira trinh tu SEQ ID NO.31 5x10° 25
GI1778A | plasmit chira trinh tr SEQ ID NO.32 5x10° 25 >0

Két qua tao ra 24 mau d6i chung dwong dé st dung dé xdy dung duong chuan
néng do cho 6 diém dot bién. Mdi diém dot bién c6 4 mau vai n6ng do 5x10°, 5x10".
5x10° va 5x10° plasmit/ul, trong tng.

Trong budc tao cac mau d6i chimg am, d6i ching am chinh 14 cac plasmit mang

trinh tu khong dot bién tuong tng voi cdc plasmit chtra cac trinh ty SEQ ID NO.S,
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SEQ ID NO.11, SEQ ID NO.17, SEQ ID NO.23 va SEQ ID NO.31 da dugc tao ra

trong cac budc dau cua tao cac mau doi chimg duong v6i ndng do cua mdi doi ching

am la 4 pg/ul.

Cu thé, tao cac miu d6i chirng 4m twong tng theo bang sau:

A 5 A Nong do Dinh
Ky hiéu Thanh phan (pe/ul) | lwong (ul)
PCA3243G | Plasmit chira trinh tu SEQ ID NO.5 4 200
PCG3380A | Plasmit chtra trinh tu SEQ ID NO.11 4 200
PCAS8344G | Plasmit chra trinh tu SEQ ID NO.17 4 200
PCT8993G | Plasmit chira trinh ty SEQ ID NO.23 4 200
PCT8993C | Plasmit chira trinh tu SEQ ID NO.23 4 200
PCG11778A | Plasmit chira trinh ty SEQ ID NO.31 4 200

Trong budc tao hdn hop phan tng PCR, tién hanh tong hop cic doan moi dic

hidu, cac doan do gin dau do huynh quang va cac thanh phéan phan tmg PCR. Céc k§

thuat tdng hgp doan mdi ¢6 thé thuc hién bang phuong phap tong hop héa hoc da biét.

cac k¥ thuat gan dau do huynh quang duoc thuc hién bang kit theo huéng dan cua nha
san xudt. Cac thanh phdn nhu dung dich dém TE, cac dNTP (dATP, dCTP, dGTP,
dTTP), dUTP, UNG (uracil-N-glycosylase), Taq ADN polymeraza la cac thanh phén

thuong mai.

Céc doan moi dugc tong hop va dinh lugng v6i ham lugng nhu sau:

stt Trinh tw S6 trinh tw (1;2:10% /i?)

1 | CCACACCCACCCAAGAACAG SEQ ID NO.1 0|
2 | AGGAATTGAACCTCTGACTGTAAAGTTTT SEQ ID NO.2 10
3 | GGCCAACCTCCTACTCCTCAT SEQIDNO7 | 10
4 | CCTACAACGTTGGGGCCTTTG SEQ ID NO.8 10

5 | AGCCCACTGTAAAGCTAAC SEQIDNO.13 | 10

6 | GGCATTTCACTGTAAAGAGGT SEQ ID NO.14 10

7 | CGAAACCATCAGCCTACTCATTCAA SEQ ID NO.19 10

§ | CCTGCAGTAATGTTAGCGGTTAGG SEQ ID NO.20 10

9 | CTGCCTAGCAAACTCAAACTAC SEQ ID NO.27 10

10 | GTGGGAGTAGAGTTTGAAGTC SEQ ID NO.28 10
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Theo mot phuong an uu tién, thanh phan moéi SEQ ID NO.19, SEQ ID NO.20
cung dé nhan ban cho hai dot bién T8993G va T8993C.

Céc miu do dugc téng hop va gin dau do huynh quang LNA dé phat hién 6 dot
bién. Phan tng st dung mau do huynh quang Tagman c6 trinh tyu bd sung véi trinh tu
dic hiéu trén ADN dich, dau 5° cia mau do ¢6 gin chét phat huynh quang (reporter)
HEX (budc song kich thich/budc song phat ra 1a 535/556 nm) cho mau do déc hi¢u voi
trinh tw gen khong c6 dot bién va FAM (budc séng kich thich/budce song phat ra la
495/520 nm) cho mau do dic hiéu véi trinh ty gen cé dot bién. Ngoai ra, dé tang nhiét
do tach chudi (T,,) va tinh dic hiéu cua mau do, trong trinh tw cua mau do con co
nucleotit cai bién dang LNA. Vi tri cua cac nucleotit cai bién cho mdi mau do duogc
danh déu bang ky tu in dam. Pau 3’ clia mau do co gdn chat hap thu tuong tng
(quencher) 1a IBFQ (Iowa black fluorescence quencher). Phan ng thuc hi¢n dua trén
nguyén ly khi chua c6 su xudt hién cia san phém khuéch dai dic hiéu tir ADN dich thi
miu do Tagman vin con nguyén ven nén huynh quang phat ra tir chat chi thi s& bi
IBFQ hap thu. Khi bét ddu c6 su xuét hién san phim khuéch dai ddc hiéu thi mau do
Tagman s& bat cap voi khuon va bi enzym Taq ADN polymeraza cit bo dé kéo dai moi
tdng hop soi bd sung, do vdy chat chi thi s& tach ra khoi chat hap thu va phat huynh
quang khi nhan ngudn sang kich thich. San phim khuéch dai cang nhiéu thi s6 lugng
chét chi thi tw do cang nhiéu va cuong d6 huynh quang phat ra cang lon va may s€ ghi
nhan duoc tin hiéu huynh quang. Cac doan do duoc téng hop hoa hoc, dinh lugng va

gén dau do huynh quang theo bang sau:

stt Trinh tu Sé trinh tw | Noéngdd | Diudo
(pmol/ul) | huynh quang
] | CCGGGCTCTGCCAT | SEQIDNO.3 2 HEX
2 | CCGGGCCCTGCCAT | SEQIDNO.4 2 FAM
3 | ATTTTTCGTTCGGT | SEQID NO.9 N " HEX
4 | ATTTTTTGTTCGGT | SEQIDNO.10 P FAM
5 | AGATTAAGAGAACC | SEQID NO.15 2 HEX
6 | GATTAAGAGAGCC SEQ ID NO.16 2 FAM
7 | AATAGCCCTGGCC SEQ ID NO.21 2 HEX
8 | AATAGCCCGGGCCGT | SEQ ID N0O.22 2 FAM
9 | ATAGCCCCGGCCGT | SEQIDNO.25 2 FAM
10 | ATGATGCGACTGTG | SEQID NO.29 2 HEX
11 | ATGATGTGACTG SEQ ID NO.30 2 FAM
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Két qua thu duoc 11 mau do twong tng cho 6 trudong hop dot bién va khong dot

bién, sau d6 phbi tron thu hdn hop phan tng theo bang sau:

KY hiéu Thanh phén, ham lwong Thé tich | Téng
() (nl)
MX Dung dich dém 2X chira dNTP, dUTP, UNG, 1000 | 1500
A3243G | Taq ADN polymeraza
Mdi xudi: SEQ ID NO.1, 10 pmol/ul 100
Mbi nguoc: SEQ ID NO.2, 10 pmol/ul 100
Mau do khéng dot bién: SEQ ID NO.3, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.4, 2 pmol/pl 100
bém TE 100
MX Dung dich dém 2X chira dNTP, dUTP, UNG, 1000 | 1500
G3380A | Tag ADN polymeraza
Moi xubi: SEQ ID NO.7, 10 pmol/ul 100
Mbi nguoc: SEQ ID NO.8, 10 pmol/ul 100
Mau do khéng dot bién: SEQ ID NO.9, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.10, 2 pmol/ul 100
bém TE 100
MX Dung dich dém 2X chtra INTP, dUTP, UNG, 1000 1500
A8344G | Tag ADN polymeraza
Mobi xudi: SEQ ID NO.13, 10 pmol/ul 100
Mbi nguoc: SEQ ID NO.14, 10 pmol/ul 100
Mau do khéng d6t bién: SEQ ID NO.15, 2 100
pmol/pl
Mau do dot bién: SEQ ID NO.16, 2pmol/ul 100
Pém TE 100
MX Dung dich dém 2X chira dNTP, dUTP, UNG, 1000 | 1500
T8993G | Taq ADN polymeraza
Mobi xudi: SEQ ID NO.19, 10 pmol/ul 100
MBbi nguoc: SEQ ID NO.20, 10 pmol/ul 100
Mau do khéng dot bién: SEQ ID NO.21, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.22, 2pmol/ul 100
Pém TE 1100
MX Dung dich dém 2X chira NTP, dUTP, UNG, 1000 | 1500
T8993C | Tag ADN polymeraza
Mobi xudi: SEQ ID NO.19, 10 pmol/ul 100
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K¥ hiéu Thanh phin, ham lwgng Thé tich | Téng
(nl) (u))
Mdi nguoc: SEQ ID NO.20, 10 pmol/ul 100
Mau do khong dot bién: SEQ ID NO.21, 2 100
pmol/pl '
Mau dd dot bién: SEQ ID NO.25, 2pmol/ul 100
bém TE 100
MX | Dung dich dém 2X chira dNTP, dUTP, UNG, 1000 | 1500
G11778A | Taq ADN polymeraza
Mdi xudi: SEQ ID NO.27, 10 pmol/ul 100
Mdi nguge: SEQ ID NO.28, 10 pmol/ul 100
Mau do khong dot bién: SEQ ID NO.29, 2 100
pmol/ul
MAu do dot bién: SEQ ID NO.30, 2 pmol/ul 100
bém TE 100

Trong budc tao kit, tbng s6 36 thanh phan san xuét dugc ¢ trén duoc dong vao

cac 6ng nho, tiép d6 duge dong déng goi theo cac nhoém nhu sau dé thu kit:

stt Ky hiéu S luong (6ng) Nhom

1 | MXA3243G 1 I

2 | PCIA3243G 1 Xéc dinh dot bién
3 T BCaAIA3G 1 diém A3243G
4 | DC3A3243G 1

5 | DC4A3243G 1

6 | DCA3243G |

7 | MXG3380A 1 2

8 | PC1G3380A | Xac dinh dot bién
5 T DC2GI380A | diém G3380A
10 | PC3G3380A I

11| DC4G3380A 1

12 | DCG3380A 1

13 | MXA8344G 1 3

14 | DCIA8344G I Xae dinh dot bién
15 | DC2A8344G 1 diém A8344G
16 | PC3A8344G 1

17 | DC4A8344G 1

18 | DCA8344G 1
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stt Ky hiéu S6 lwong (6ng) Nhom

19 | MXT8993G 1 4

20 | BCIT8993G 1 Xac dinh dot bin
21 | PC2T8993G 1 diem T8993G
22 | PC3T8993G 1

23 | DC4T8993G 1

24 | DCT8993G ]

25 | MXT8993C 1 5

26 | DCIT8993C 1 X4c dinh d6t bien
27 | PC2T8993C 1 diém T8993C
28 | DPC3T8993C 1

29 | PC4T8993C 1

30 | DCT8993C 1

31 | MXG11778A 1 6

32 | PCIG11778A 1 Xac dinh dot bien
33 | DPC2G11778A | diem G11778A.
34 | PC3G11778A 1

35 | DC4G11778A 1

36 | DPCG11778A 1

Kit theo sang ché co thé con chia 1,2 ml nuéc loai ion da dugc khu trung va
huéng din st dung. Theo do, kit theo sang ché ¢ kha nang phat hién duoc ddng thoi 6
dot bién diém trén gen ty thé cua nguodi trong cung mot diéu kién thuc hién.

Vi du thwe hién sang ché
Vi du 1. Tao kit dé xdc dinh dpt bién diém trén gen ty thé
Tao méu dbi chimg duong

Str dung chiing E. coli DH50. kha bién (Invitrogen) dé bién nap va 11 loai plasmit
pJET1.2 da duoc chén timg doan gen ty thé cta ngudi cé trinh tu néu trong SEQ ID
NO.5, SEQ ID NO.6, SEQ ID NO.11, SEQ ID NO.12, SEQ ID NO.17, SEQ ID
NO.18, SEQ ID NO.23 (dung chung cho hai dot bién T8993G va T8993C), SEQ ID
NO.24, SEQ ID NO.26, SEQ ID NO.31 va SEQ ID NO.32. Cac plasmit nay duogc tao
ra theo quy trinh di dugc ding ky trong giai phap hiru ich chip nhan don sb
66686/QDSHTT ngay 23 thang 10 nim 2015va hién mau E. coli chia plasmit nay

duoc luu gitt tai Phong Protein tai to hop, Phong thi nghiém trong diém Cong nghé
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enym va Protein, Trudng Pai hoc Khoa hoc Tu nhién, 334 Nguyén Trai, Thanh Xuéan,
Ha Noi.

Tién hanh bién nap riéng r& 11 plasmit pJET1.2 néu trén vao chung E. coli DH50
bang cach hoat hoa chung E. coli DH5a va bd sung tir 1 dén 1,5ul plasmit, tron déu
trén nude da tir 10 dén 30 phit tao diéu kién cho vecto bam lén thanh té bao. Tién
hanh sbc nhiét & 42°C trong thoi gian tir 30 dén 60 giay, tiép do chuyén ngay 1én nudc
da tir 2 dén 5 phut. Sau d6 bd sung tir 200 dén 500 pl méi truong LB (Luria Bertani)
long vao hén hop bién nap. Mau sau d6 dugc nuoi céy tinh trong tu 4m ¢ nhiét do tur
35 dén 40°C trong thoi gian tir 10 dén 20 phut va tiép dén nudi lac & toc do 150 vong,
nhiét do tir 35 dén 40°C trong khoang 60 phat. Tir 10 dén 100 pl hdn hop bién nap
duoc cdy trai té bao trén dia petri chira méi truong LB dic ¢o tir 30 dén 70 pg/ml

ampixilin va nuoi trong ti 4m & nhiét do tir 35 dén 40°C qua dém.

Thu nhan khuén lac tréng va tién hanh tach plasmit bé’mg kit tach thuong mai cua
Qiagen. Plasmit sau tinh sach duoc dinh lugng bang may nanodrop tai budc séng 260
nm (Azéo).Néng do plasmit dugc dinh lugng sb ban sao mang dot bién va khong khong

mang d6t bién.

Két qua, dbi voi dot bién A3243G: tinh sach dugc 02 mau plasmit gobm 01
plasmit mang gen c6 dot bién A3243G va 01 plasmit mang gen khong c6 dot bién nay
v6i ndng @6 plasmit twong ung 1a 35,7 ng/ul va 42,5 ng/ul. Tiép theo dua trén cong

thirc tinh sO ban sao cua plasmit sau:

C x 6,023 x10%
L x 10” x 650

Trong d6 C (ng/ul) 1a ndng do ctia plasmit, L (bp) 1a chiéu dai cua vecto pJET1.2
tai td hop mang doan gen c6 va khong c6 dot bién A3243G (3292 bp).

Theo cdng thirc trén plasmit mang doan gen dot bién A3243G c¢6 sé ban sao 1a
1x10'" ban sao/pul va plasmit mang gen khong c6 dot bién A3243G c6 sé ban sao 1a 1,2
x10'. Céc plamsit nay dugc pha lodng vé thanh 04 ndng do 5.10°, 5.10%, 5.10° va
5.10°, tiép theo tai mdi ndng d6 1iy 25 ul plasmit mang doan gen dot bién A3243G
tron v6i 25 ul plasmit mang doan gen khong co dot bién A3243G tao thanh 50 pl
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ADN déi chimg duong cia dot bién A3243G voéi ty 1& 50% dot bién. Dbi voi 05 dbi

chiing dwong ctia 05 d6t bién con lai, tién hanh tuong tu.

Két qua phdi tron thu duge 24 méiu ddi ching duong, méi mau 50ul. Cac mau
d6i chimg dwong nay dé sir dung dé xay dung duong chudn ndng do cho 6 diém dot
bién. Mbi diém dot bién c6 4 miu véi n6ng do 5x10°, 5x10%, 5x10° va 5x10°
plasmit/ul, twrong ing. Cac mau nay duoc cho vao ting lo nhé va dugc danh diu theo
the tu DC1A3243G, DC2A3243G, DC3A3243G, DC4A3243G, DCI1A3243G,
DbC2G3380A, BC3G3380A, DC4G3380A, DC1A8344G, DC2A8344G, BDC3A8344G,
DC4A8344G, BDC1T8993G, bC2T8993G, BC3T8993G, BC4T8993G, BCI1T8993C,
DC2T8993C, DC3TRI93C, DCA4TRI93C, DCIGI1778A, DC2G11778A,
bC3G11778A va bC4G11778A.

Tao mau doi chung 4m

Déi chimg 4m chinh 13 c4c plasmit mang trinh ty khong dot bién tuong Ung voi
cac plasmit chtra céc trinh tw SEQ ID NO.5, SEQ ID NO.11, SEQ ID NO.17, SEQ ID
NO.23 va SEQ ID NO.31 da dugc tao ra trong cac budc dau cua tao cac mau dobi

ching duong.

Tiép theo, dinh lwong plasmit sau tinh sach bing may nanodrop tai budc song
260 nm (Ayg); dua vé ndng do 2 pmol/ul va chia thanh 6 mau déi chung 4m, mdi mau
200 pl. Cac miu nay duge cho vao éng eppendorf va danh diu twong tng DCA3243G,
DBCG3380A, DCA8344G, BCT8993G, bCT8993C va BPCG11778A

Tong hop doan moi va doan do dac hi¢u

Cac doan mdi dic hiéu c6 trinh tu néu trong SEQ ID NO.1, SEQ ID NO.2, SEQ
ID NO.7, SEQ ID NO.8, SEQ ID NO.13, SEQ ID NO.14, SEQ ID NO.19 (dung chung
cho hai dot bién T8993G va T8993C), SEQ ID NO.20 (ding chung cho hai dot bién
T8993G va T8993C), SEQ ID NO.27 va SEQ ID NO.28, (10 mdi) dugc Invitrogen
tong hop bang phuong phap hoa hoc. Cac thanh phan bao gdm dung dich dém TE, cac
dNTP (dATP, dCTP, dGTP, dTTP), dUTP, UNG (uracil-N-glycosylase), Tag ADN

polymeraza 1a cic thanh phan thuong mai cia hang Invitrogen hodc Enzynomics.

stt Trinh ty S6 trinh tw | Tm (°C)
1 | CCACACCCACCCAAGAACAG SEQ ID NO.1 68,4
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stt Trinh tw S6 trinh twy | Tm (°C)
2 | AGGAATTGAACCTCTGACTGTAAAGTTTT | SEQID NO.2 56,7
3 | GGCCAACCTCCTACTCCTCAT SEQ ID NO.7 60,9

4 | CCTACAACGTTGGGGCCTTTG SEQ ID NO.8 61,7

5 | AGCCCACTGTAAAGCTAAC SEQ ID NO.13 60,1

6 | GGCATTTCACTGTAAAGAGGT SEQ ID NO.14 61.1

7 | CGAAACCATCAGCCTACTCATTCAA SEQ ID NO.19 65,1

8 | CCTGCAGTAATGTTAGCGGTTAGG SEQ ID NO.20 65,0

9 | CTGCCTAGCAAACTCAAACTAC SEQ ID NO.27 60.4

10 | GTGGGAGTAGAGTTTGAAGTC SEQ ID NO.28 60,2

Céac miu do duoc tdng hop va gin diu do huynh quang LNA dé phét hién 6 dot
bién. Cac dau do duoc gin chit phat huynh quang (chat chi thi) HEX déi véi trinh tu
khong dot bién va FAM d6i vé6i trinh tu dot bién tai ddu 5°, dau 3° duogc gén chét hép
thu IBFQ (Iowa black fluorescence quencher). Két qua Céc doan do duogc t6ng hop

hoa hoc, dinh luong va gin dau do huynh quang nhu sau:

VTm

stt Trinh tw  Sé trinh tw

()
1 | 5°-/SHEX/CCGGGCTCTGCCAT/3IABKFQ/-3’ SEQIDNO3 | 58.4
2 | 5°-/56FAM/CCGGGCCCTGCCAT/AIABKFQ/-3" | SEQ IDNO4 | 56,7
3 | 5°-/SHEX/ATTTTTCGTTCGGT/3IABKFQ/-3’ SEQIDNOY9 | 65,1
4 | 5°-/56FAM/ATTTTTTGTTCGGT/AIABKFQ/-3* | SEQ IDNO.10 | 63,4
5 | 5°-/SHEX/AGATTAAGAGAACC/3IABKFQ/-3° | SEQ IDNO.1S | 61,1
6 | 5°-/56FAM/GATTAAGAGAGCC/3IABKFQ/-3’ SEQ ID NO.16 | 61,1
7 | 5°-/SHEX/AATAGCCCTGGCC/3IABKFQ/-3’ SEQ ID NO21 | 67,2
8 | 5°-/S6FAM/AATAGCCCGGGCCGT/3IABKFQ/-3" | SEQ IDNO.22 | 65,3
10 | 5°-/56FEAM/ATAGCCCCGGCCGT/AIABKFQ/-3* | SEQ ID NO.25 | 66,0
11 | 5°-/SHEX/ATGATGCGACTGTG/3IABKFQ/-3’ SEQ ID NO.29 | 65,7
12 | 5°-/56FAM/ATGATGTGACTG/3IABKFQ/-3’ SEQ ID NO.30 | 64,6

(cdc ky tw ddm chi nucleotit dang cau khéa LNA)
Phéi tron tao hon hop phan g

Céc thanh phin bao gém doan mdi, doan do dwoc phbi tron v6i dung dich dém
chtra 2X dANTP dATP, dCTP, dGTP, dTTP), dUTP, UNG (uracil-N-glycosylase), Taq

ADN polymeraza (Invitrogenhodc enzynomics) theo bang sau:
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Ky hiéu Thanh phan, ham lugng Thé tich | Téng
(ul) ()
MX Dung dich dém 2X chira dNTP, dUTP, UNG, 1000 | 1500
A3243G | Taq ADN polymeraza
Mbi xudi: SEQ ID NO.1, 10 pmol/ul 100
Moi nguoe: SEQ ID NO.2, 10 pmol/ul 100
Mau do khéng dot bién: SEQ ID NO.3, 2 100
pmol/pl
Mau do dot bién: SEQ ID NO.4, 2 pmol/ul 100
Pém TE 100
MX Dung dich dém 2X chira dNTP, dUTP, UNG, 1000 | 1500
G3380A | Tag ADN polymeraza
Moi xudi: SEQ ID NO.7, 10 pmol/ul 100
Mbi nguoc: SEQ ID NO.8, 10 pmol/ul 100
Mau do khong dot bién: SEQ ID NO.9, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.10, 2 pmol/pl 100
bém TE 100
MX Dung dich dém 2X chia dNTP, dUTP, UNG, 1060 1500
A8344G | Taq ADN polymeraza
Moi xudi: SEQ ID NO.13, 10 pmol/ul 100
Mobi nguoc: SEQ ID NO.14, 10 pmol/pl 100
Mau do khong dot bién: SEQ ID NO.15, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.16, 2pmol/pl 100
Pém TE 100
MX Dung dich dém 2X chira ANTP, dUTP, UNG, 1000 1500 ‘
T8993G | Taq ADN polymeraza
Mdi xudi: SEQ ID NO.19, 10 pmol/ul 100
Moi nguoc: SEQ ID NO.20, 10 pmol/ul 100
Mau do khong dot bién: SEQ ID NO.21, 2 100
pmol/pl
Mau do dot bién: SEQ ID NO.22, 2pmol/pl 100
Pém TE 100
MX Dung dich dém 2X chira dNTP, dUTP, UNG, 1000 1500
T8993C | Tag ADN polymeraza
Mdi xudi: SEQ ID NO.19, 10 pmol/ul 100
Mbi nguoce: SEQ ID NO.20, 10 pmol/pul 100
Mau do khéng dot bién: SEQ ID NO.21, 2 100
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Ky hiéu Thanh phin, ham lwong Thé tich | Tong
(ul) m)
pmol/pl
Mau do dot bién: SEQ ID NO.25, 2pmol/pl 100
bém TE 100
MX Dung dich dém 2X chia NTP, dUTP, UNG, 1000 1500
G11778A | Taq ADN polymeraza
Moi xudi: SEQ ID NO.27, 10 pmol/pl 100
Mobi nguoc: SEQ ID NO.28, 10 pmol/ul 100
Mau do dot bién: SEQ ID NO.29, 2 pmol/ul 100
Mau do khong dot bién: SEQ ID NO.30, 2 100
pmol/ul
bém TE 100

Tao kit dé xac dinh d6t bién diém trén gen ty thé

Tién hanh dong géi tong s& 36 thanh phan dwoc san xuit nhu néu trén theo cac

nhom sau dé thu kit dé xac dinh 6 diém do6t bién diém trén gen ty thé hoan chinh:

stt Ky hiéu S6 lwong (6ng) Nhém

1 | MXA3243G 1 1

2 | PC1A3243G 1 Xac dinh dt bién
3 PC2A3243G 1 diem A3243G
4 | DC3A3243G 1

5 | DC4A3243G 1

6 | DCA3243G 1

7 | MXG3380A 1 2

8 | DC1G3380A 1 Xéc dinh dot bién
5 | BCIG3320A | diém G3380A
10 | DC3G3380A 1

11 | PC4G3380A 1

12 | DCG3380A 1

13 | MXAS8344G 1 3

14 | DC1A8344G 1 Xac dinh dot bién
15 | PC2A8344G 1 diem A8344G
16 | DC3A8344G I

17 | DC4A8344G 1

18 | DCAS8344G 1

19 | MXT8993G 1 4
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33 | DC2G11778A
34 | DC3G11778A
35 | bC4GI11778A
36 | DCGI11778A

stt Ky hiéu S6 lwgng (6ng) Nhom
20 | PCIT8993G 1 Xac dinh dot bién
21| PC2T8993G 1 diém T8993G
22 | PC3T8993G 1
23 | PC4T8993G 1
24 | DCT8993G 1
25 | MXT8993C I 5
26 | PCIT8993C 1 Xéc dinh dot bién
27 | PC2T8993C 1 diém T8993C
28 | PC3T8993C 1
29 | PC4T8993C 1
30 | DCT8993C 1
31 | MXG11778A 1 6
32 | BCIG11778A 1 Xac dinh dot bien
1 diém G11778A.
1
1
1

Vi du 2. Xdc dinh kha nang phdt hi¢n dpt bién va thiét 1gp dwong chuén

Pé xac dinh kha nang nhan ban cac doan gen ty thé dic hiéu cua vung chira dot
bién twong mg bang cach kiém tra dudng chudn thé hién twong quan ty I¢€ nghich gitra
C, va logarit s6 ban sao gen ty thé chura va khong chira dot bién A3243G, G3380A,
A8344G, T8993G, T8993C va G11778A, tién hanh st dung khuon 1a céc ddi chimg
duong vé6i dai 4 ndng do tir 5x10° dén 5x10° 6 ty 16 dot bién 50% theo kit duoe san

xudt trong Vi du 1.

Tién hanh real-time PCR ddi véi ting dot bién vé6i thanh phan phan tng theo

bang sau:
Thanh phan Thé tich mot phan
| ang (pl)
Hodn hop phan tng cho real-time PCR 15
Déi ching dwong (4 nong do tir 5x10°-5x10° cho 4 phan ng) 5
Tdng thé tich cudi cing 20
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Chu trinh nhiét ctia phan tng dugc thuc hién trong mdt chu ki voi 50°C trong 4
phiit, 95°C trong 10 phut dé bién tinh ban dau, 40 chu ki v&i bién tinh & 95°C trong 15
gidy, gin mdi va kéo dai chudi & 60°C trong 30 gidy.

Phén tich két qua: Sau khi hoan tit cac chu ky nhiét, cic miu chuin c6 cac
duong biéu dién khuéch dai twong tmg. Tir gia tri nguong (C,) clia mau chuan biéu do
mdi lién hé gitra chu ki ngudng va sb ban sao ban déu duoc xdy dung. Cu thé, két qua
14 tin cdy khi hiéu suit E cia real-time PCR niam trong khoang 85 dén 110%, hé s6

“twong quan R>0,97. Dua vao dudng chuan sé tinh dugc sd ban sao ctia mau phan tich
va ty 1€ dot bién dugc tinh toan dua trén cong thuc:

, Aram
% Dot bien =

Aram T Brex

Trong d6: Apay 12 s6 ban sao dot bién (kénh FAM)

Bugex. 12 s6 ban sao khong dot bién (kénh HEX)

Két qua dbi v4i dot biét A3243G cho thay hiéu suat PCR nidm trong khoang 89-
105%. Hé sb twong quan tuyén tinh cta hai kénh dot bién (FAM) va khong dot bién
(HEX) 1an lvot bang 1,000 va 0,998 (Hinh 1); s6 chu ky (Ct) tai m6i nong do ctia moi
dot bién trén kén HEX 1a gan tuong ty nhu kénh FAM, chung té duong chuan duoc
thiét lap c6 do tuyén tinh cao v&i 2 kénh dot bién va khong dot bién, cho théy su tin

cdy trong viéc dinh lwong dot bién A3243G.
Céac méu khac duoc tién hanh nhu trén va cho két qua tuong tu.
Vi du 3. Xic dinh dé dic hiéu ciia kit theo sing ché

Dé tién hanh xac dinh do dac hiéu cta phan tng phat hién dot bién cua kit thu

duoc tir Vi du 1, tién hanh tht nghiém véi tirng dot bién.

Dbi v6i dot bién xac dinh A3243G, tién hanh st dung cac khuén sau cho real:
time PCR: khuon 1 13 hén hop 6 mau ADN téng sbtinh sach tir 6 mau bénh phém
khong mang dot bién A3243G (da duoc xac dinh trudc dé bang PCR-RFLP va doc
trinh tur); khuon 2 1a hdn hop cic plamsit pJET1.2 mang gen c6 nucleotit tai vi tri 3380
la G (ky hi¢u 3380G) cung voi 3380A, 8344A, 8344G, 11778A, 11778G, 8993T,
8993G va 8993C; khudn 3 1a ADN tdng sé tinh sach tir huyét thanh ctia bénh nhan
mang dot bién A3243G & dang khong dong nhat.

-38-



21453
Thanh phan phan tng bao gdm: 15 ul Master mix; 2 ul DNA khuén va 3 ul H,O.

Chu trinh nhiét cta phan tng dugc thuc hién trong 1 chu ki vai 50°C trong 4
phut, 95°C trong 10 phut dé bién tinh, 40 chu ki v6i bién tinh ¢ 95°C trong 15 giay,
gdn moi va kéo dai chudi ¢ 60°C trong 30 gidy.

Két qua Hinh 2 cho thay khi sir dung khuén 1 chi thu dugc tin hiéu kénh khéong
dot bién (HEX) va khong thu duogc tin hiéu cua kénh dot bién (FAM); chung to kit dac
hiéu 100% v6i mau 4m tinh. Trong khi d6, v6i khuon 2, khong thu dugc tin hiéu cia
c& hai kénh dot bién va khong dot bién do khuon khong mang ADN dot bién A3243G
va hdn hop phan tng lai chira mau do cho dot bién nay do vay khong thu duge tin hiéu
dd khuén c6 mang cac dot bién khac (Hinh 3). Nguoc lai véi khuon 3 12 mau ADN
duong tinh ¢ dang khéng dong nhét nén thu dugc tin hiéu & ca hai kénh dot bién va
khong dot bién. Didu nay chung t6 rang kit theo sang ché khong c6 kha nang bat cip
chéo gifia cac dot bién khac nhau, déng thoi dic hiéu 100% vdi cac mau bénh phém co

mang dot bién A3243G.

Céc dot bién con lai 1am tuong tu nhu dot bién A3243G va cho két qua dac higu

100%.
Vi du 4. Xdc dinh djp nhay cua kit theo sang ché

Tién hanh x4c dinh do nhay cuda kit thu dugc tir Vi du 1, st dung khuon la cac dbi
ching duong vdéi ty 1€ dot bién 12 1% (dugc tao ra do tron plasmit mang dot bién gen
v6i plasmit khong mang dot bién gen theo ty 1& 1:99) cta cac dot bién A3243G,
G3380A, A8344G, G11778A, T8993G, T8993C. Thanh phan phan tng bao gdm: hon
hop phan tng cho real-time PCR: 15ul, ADN khuoén 5 pl. Chu trinh nhiét cua phan
g duoc thue hién voi 2 bude: 1 chu ki véi 50°C trong 4 phut, 95°C trong 10 phut dé
bién tinh, va 40 chu ki v6i cac budce bién tinh & 95°C trong 15 gidy, gan moi va kéo dai
chudi & 60°C trong 30 gidy.

Két qua, biéu dd dudng cong khuéch dai sau khi két thuc real-time PCR (Hinh 4)
cho thdy str dung ADN khuon c6 dot bién A3243G véi ti 1& 1%, thu dugc tin hiéu cia
c& hai kénh dot bién (FAM) va khong dot bién (HEX), ching to kit ¢6 thé phat hién tir
1% ty 16 dot bién A3243G trong mAiu can phan tich.D6i voi cac dot bién con lai ciing

cho két qua twong tu. Qua d6 khing dinh, kit real-time PCR st dung mau do huynh
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quang nucleotit dang cau khoa (LNA) nhiam phét hién va dinh lugng mot s dot bién

gen ty thé phd bién c6 thé phat hién dot bién v6i do nhay tir 1%.
Vi du 5. Xdc dinh thoi gian bdo qudn cia kit theo sang ché

Dé xac dinh thoi gian bao quan cua kit thu duoc tr Vi du 1, cac hon hop phan
rng cho real-time PCR dugc bao quan ¢ nhiét do phong (25°C) trong 7 ngay, 10 ngay
va 14 ngay; tai 4°C trong 14 ngay, 20 ngay va 1 thang va tai -20°C trong 3 thang va 6
thang. Sau d6 st dung cac mau chudn v6i ndng do tir 5%10° dén 5x10° 1am khuon, xay

dung duong chudn va danh gia chat lugng kit sau thoi gian bao quan.

Két qua phan tich dot bién bang real-time PCR sir dung kit dd duoc bao quan 7
ngay & nhiét d6 phong (Hinh 5) cho thdy kit vin hoat dong tt, thé hién & cac biéu do
dudng cong khuéch dai caa 6 dot bién van cho tin hiéu 6n dinh, hé sb tuong quan
tuyén tinh gitra chu ki nguong va sb ban sao ban dau cua 2 kénh dot bién va khong dot
bién ciia cac mau chuin déu 16n hon 0,99 chung to rang duong chuan cé gia tri tin cdy

khi dinh lugng d6t bién dong thoi ciing chi ra rang kit sau 7 ngay van hoat dong tot.

Két qua phan tich dot bién bing real-time PCR sir dung kit di dugc bao quan 20
ngdy & 4°C (Hinh 6) cho théy kit vin hoat dong tdt, thé hién & cac biéu d6 duong cong
khuéch dai cta cac dot bién van cho tin hiéu én dinh, hé sb twong quan tuyén tinh gitra
chu ky ngudng va sb ban sao ban diu cta 2 kénh dot bién va khong dot bién cua cac

mau chuan déu 16n hon 0,99.

Két qua phan tich dot bién bang real-time PCR st dung kit da dugc bao quan &
nhiét d6 -20°C trong thoi gian 6 thang (Hinh 7) cho thay biéu d6 duong cong khuéch
dai cua cac dot bién van cho tin hiéu én dinh, hé sé twong quan tuyén tinh gitra chu ky
ngudng va sd ban sao ban ddu cta 2 kénh dot bién va khong dot bién cia cac mau

chuén déu 16n hon 0,99. Nhu vdy, sau 6 thang bao quan & -20°C kit van con hoat dong

t6t, c6 do tin cay khi phat hién va dinh lwong dot bién gen ty thé.
Hiéu qua dat dwoc cia sang ché

Kit theo sang ché cho phép chuin hoa diéu kién chay PCR dé phat hién va dinh
lugng ca sau dot bién diém A3243G, G3380A, A8344G, T8993C, T8993G va
G11778A trén gen ty thé, cho phép chay real-time PCR dé phat hién ca 6 dot bién nay

trong cing mdt diéu kién, giup gidm chi phi xét nghiém cling nhu tang hiéu qua, tranh
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duoc viéc sai sot, nhdm 1an trong viéc thiét lap diéu kién real-time PCR trong xét

nghiém.

Kit theo sang ché cho phép xac dinh dugc cac dot bién lién quan dén cac bénh di
truyén, cu thé 13 phat hién ca 6 dot bién nay dé sang loc cac hoi ching MELAS, Leigh,
MERRF, LHON trong mot kit duy nhét, m& hudng cho phén tich, sang loc bénh hoc

mot cach hiéu qua.

Kit theo sang ché duoc thiét ké voi doi chiing am, dbi ching duong dédc hiéu
cung véi cac doan mdi, doan do cho phép phat hién va dinh lugng dugc tung dot bién
v6i ty 1é dot bién téi 1%, ngoai ra, bang cach str dung cac plasmit, kit cho phép bao
quan va st dung trong thoi gian dai.

Quy trinh san xuat kit theo sang ché don gian, dé thuc hién, bang cac két hop ky
thuét di truyén, so dung cac ching vi khudn kha bién va cac plasmit thé hé méi cho
gitip d& dang phan l4p, tinh sach va tao kit voi hiéu sudt cao voi kha ning 6n dinh lau

dai.
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YEU CAUBAO HOQ

1. Kit dé xac dinh dot bién diém trén gen ty thé, trong d6 kit nay bao gdm:

stt | Ky hiéu Thanh phén, ham hrong Thé tich | Téng
(nl) (ul)
1 MX Dung dich dém 2X chua dNTP, dUTP, UNG, 1000 1500
A3243G | Taq ADN polymeraza
Mbi xudi: SEQ ID NO.1, 10 pmol/pl 100
Mbi nguoc: SEQ ID NO.2, 10 pmol/ul 100
Mau do khong dot bién: SEQ ID NO.3, 2 100
pmol/pl
Mau do dot bién: SEQ ID NO.4, 2 pmol/ul 100
bém TE 100
2 bC1 Plasmit chura trinh tw SEQ ID NO.5 va plasmit 50 50
A3243G | chira trinh ty SEQ ID NO.6 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/ul
3 bC2 Plasmit chtra trinh tw SEQ ID NO.5 va plasmit 50 50
A3243G | chura trinh ty SEQ ID NO.6 theo ty 1€ 1:1, ndng
d6 5x10* plasmit/ul
4 bC3 Plasmit chira trinh tw SEQ ID NO.5 va plasmit 50 50
- A3243G | chura trinh tu SEQ ID NO.6 theo ty 1€ 1:1, nOng
d6 5x10° plasmit/ul
5 bC4 Plasmit chira trinh tw SEQ ID NO.5 va plasmit 50 50
A3243G | chtra trinh tw SEQ ID NO.6 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/ul
6 bC Plasmit chira trinh tu SEQ ID NO.5, néng do 4 200 200
A3243G | pg/ul
7 MX Dung dich dém 2X chira INTP, dUTP, UNG, 1000 1500
G3380A | Taq ADN polymeraza
Mbi xudi: SEQ ID NO.7, 10 pmol/pul 100
Mbi ngugc: SEQ ID NO.8, 10 pmol/ul 100
Mau do khong dot bién: SEQ ID NO.9, 2 100
pmol/pl -
Mau do dot bién: SEQ ID NO.10, 2 pmol/ul | 100
bém TE 100
8 DCl1 Plasmit chira trinh ty SEQ ID NO.11 va plasmit 50 50
G3380A | chtra trinh tu SEQ ID NO.12 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/ul 7
9 bC2 Plasmit chtra trinh ty SEQ ID NO.11 va plasmit 50 50
G3380A | chtra trinh ty SEQ ID NO.12 theo ty 1€ 1:1, ndng
d6 5x10* plasmit/ul
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stt | Ky hiéu Thanh phén, ham hrong Thé tich | Tong
(nl) (ul)
10 bC3 Plasmit chira trinh ty SEQ ID NO.11 va plasmit 50 50
G3380A | chtra trinh tuy SEQ ID NO.12 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/pl
11 DC4 Plasmit chira trinh ty SEQ ID NO.11 va plasmit 50 50
G3380A | chura trinh ty SEQ ID NO.12 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/pl
12 bC Plasmit chira trinh tr SEQ ID NO.11, nong do 4 200 200
G3380A | pg/ul
13 MX Dung dich dém 2X chua ANTP, dUTP, UNG, 1000 1500
A8344G | Taq ADN polymeraza
Mbi xudi: SEQ ID NO.13, 10 pmol/ul 100
Moi nguoe: SEQ ID NO.14, 10 pmol/ul 100
Mau do khong dot bién: SEQ ID NO.15, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.16, 2pmol/pl 100
bém TE 100
14 bCl1 Plasmit chira trinh ty SEQ ID NO.17 va plasmit 50 50
A8344G | chtra trinh ty SEQ ID NO.18 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/pl
15 bC2 Plasmit chira trinh tw SEQ ID NO.17 va plasmit 50 50
A8344G | chtra trinh ty SEQ ID NO.18 theo ty 1€ 1:1, ndng
d6 5x10* plasmit/pl
16 DC3 Plasmit chtra trinh tw SEQ ID NO.19 va plasmit 50 50
A8344G | chira trinh tu SEQ ID NO.20 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/ml
17 DC4 Plasmit chura trinh tw SEQ ID NO.17 va plasmit 50 50
A8344G | chira trinh tw SEQ ID NO.18 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/pl
18 bC Plasmit chira trinh ty SEQ ID NO.17, nng do 4 200 200
A8344G | pg/ul
19 MX Dung dich dém 2X chira ANTP, dUTP, UNG, 1000 1500
T8993G | Taqg ADN polymeraza
Mdi xudi: SEQ ID NO.19, 10 pmol/pl 100
Mdi nguoc: SEQ ID NO.20, 10 pmol/ul 100
Mau do khong dot bién: SEQ ID NO.21, 2 100
pmol/pl
Mau do dot bién: SEQ ID NO.22, 2 pmol/ul 100
bém TE 100
20 DClI Plasmit chtra trinh tu SEQ ID NO.23 va plasmit 50 50

chtra trinh ty SEQ ID NO.24 theo ty 1& 1:1, ndng
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stt | Ky hiéu Thanh phén, ham hrgng Thé tich | Tong
(ub) (ul)
T8993G | d6 5x10° plasmit/ul )
21 bC2 Plasmit chtra trinh tw SEQ ID NO.23 va plasmit 50 50
T8993G | chira trinh tw SEQ ID NO.24 theo ty 1€ 1:1, ndng
d6 5x10* plasmit/pl
22 bC3 Plasmit chtra trinh tw SEQ ID NO.23 va plasmit 50 50
T8993G | chira trinh tu SEQ ID NO.24theo ty 1€ 1:1, ndng
d6 5x10° plasmit/pl
23 bC4 Plasmit chira trinh tu SEQ ID NO.23 va plasmit 50 50
T8993G | chira trinh tu SEQ ID NO.24theo ty 1¢ 1:1, ndng
d6 5x10° plasmit/pl
24 bC Plasmit chia trinh ty SEQ ID NO.23, ndng do 4 200 200
T8993G | pg/ul
25 MX Dung dich dém 2X chta dNTP, dUTP, UNG, 1000 1500
T8993C | Tag ADN polymeraza
Moi xudi: SEQ ID NO.19, 10 pmol/ul 100
Mbi nguoc: SEQ ID NO.20, 10 pmol/ul 100
Mau do khéng dot bién: SEQ ID NO.21, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.25, 2 pmo/ul 100
bém TE - 100
26 bCl1 Plasmit chira trinh tw SEQ ID NO.23 va plasmit 50 50
T8993C | chira trinh tw SEQ ID NO.26 theo ty 1€ 1:1, nong
d6 5x10° plasmit/pl
27 DC2 Plasmit chira trinh tw SEQ ID NO.23 va plasmit 50 50
T8993C | chtra trinh tu SEQ ID NO.26 theo ty I¢ 1:1, nong
d6 5x10* plasmit/pl
28 bC3 Plasmit chtra trinh tw SEQ ID NO.23 va plasmit 50 50
T8993C | chtra trinh tw SEQ ID NO.26 theo ty 1€ 1:1, nong
d6 5x10° plasmit/ul
29 bC4 Plasmit chtra trinh tw SEQ ID NO.23 va plasmit 50 50
T8993C | chtra trinh tu SEQ ID NO.26 theo ty 1€ 1:1, ndng
d6 5x10° plasmit/pl
30 bC Plasmit chtra trinh tw SEQ ID NO.23, néng do 4 200 200
T8993C | pg/ul
31 MX Dung dich dém 2X chtra INTP, dUTP, UNG, 1000 1500
G11778A | Taq ADN polymeraza
Moi xudi: SEQ ID NO.27, 10 pmol/pl 100
Mdi nguoc: SEQ ID NO.28, 10 pmol/pl 100
Mau do khéng dot bién: SEQ ID NO.29, 2 100

pmol/ul
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stt | Ky hiéu Thanh phén, ham lrong Thé tich | Tong
(ul) (ul)
Mau do dot bién: SEQ ID NO.30, 2 pmol/ul | 10 -
bém TE 100
32 DC1 Plasmit chtra trinh ty SEQ ID NO.31 va plasmit 50 50

G11778A | chtra trinh tw SEQ ID NO.32 theo ty 1& 1:1, ndng
d6 5x10° plasmit/pl

33 bC2 Plasmit chura trinh tw SEQ ID NO.31va plasmit 50 50
G11778A | chtra trinh ty SEQ ID NO.32 theo ty I¢ 1:1, ndng
d6 5x10* plasmit/ul

34 bC3 Plasmit chira trinh tw SEQ ID NO.31va plasmit 50 50
G11778A | chtra trinh ty SEQ ID NO.32theo ty 1€ 1:1, ndng
d6 5x10° plasmit/pl

35 bC4 Plasmit chura trinh tw SEQ ID NO.31va plasmit 50 50
G11778A | chta trinh ty SEQ ID NO.32 theo ty 1€ 1:1, nong
d6 5x10° plasmit/pl

36 bC Plasmit chira trinh tu SEQ ID NO.31, néng do 4 200 200.
G11778A | pg/ul

2. Kit theo diém 1, trong d6 kit nay con chtra thém 1,2 ml nuéc loai ion da khur tring

va huéng dan sir dung.

3. Quy trinh san xuét kit dé xac dinh dot bién diém trén gen ty thé theo diém 1, trong

do6 quy trinh nay bao gém céac budc:
a) tao cac mau doi ching duong:

- bién nap riéng r& 11 plasmit pJET 1.2 tai t& hop lan lugt chira trinh tu néu trong SEQ
ID NO.5, SEQ ID NO.6, SEQ ID NO.11, SEQ ID NO.12, SEQ ID NO.17, SEQ ID
NO.18, SEQ ID NO.23, SEQ ID NO.24, SEQ ID NO.26, SEQ ID NO.31 va SEQ ID
NO.32 vao ching E. coli DH50. bang phuong phap soc nhiét va nudi cdy trén moi
trudong chon loc LB chita 30 dén 70pg/ml ampixilin dé thu ching . coli DH50 chuyén

gen, sau dé‘chﬂng E. coli DH5a bién nap duoc nudi céy thu té bao;

- chuin héa lugng plasmit bang cach chiét plasmit ra khoi té bao E. coli DH5a bién
nap, tiép dén dinh lugng plasmit cho mdi mau véi ndng do 5.10°, 5x10°, 5x10° va
5x10° plasmit/pl;

- phéi tron thu cac mau dbi chung bang cach phdi tron plasmit mang gen dot bién va

plasmit khéng mang dot bién cho mdi ndng do theo bang sau:
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Ky hiéu Thanh phén Nong do Thé tich | Téong
(plasmit/pl) () (ul)
PCl Plasmit chira trinh tu SEQ ID NO.S 5x10° 25
A3243G . 3 : 50
Plasmit chira trinh tu SEQ ID NO.6 5x10 25
DC2 | Plasmit chtra trinh twy SEQ ID NO.5 5x10* 25
A3243G o 7 50
Plasmit chira trinh tu SEQ ID NO.6 5x10 25
PC3 Plasmit chtra trinh tr SEQ ID NO.5 5x10° 25
A3243G o : 50
Plasmit ch(ra trinh tu SEQ ID NO.6 5x10 25
bC4 Plasmit chira trinh tu SEQ ID NO.5 5x10° 25
A3243G S - 50
Plasmit chira trinh tuw SEQ ID NO.6 5x10 25
bCl Plasmit chira trinh tu SEQ ID NO.11 5x10° 25 50
G3380A [ plasmit chira trinh tw SEQ IDNO.12 | 5x10° 25
PC2 Plasmit chira trinh tw SEQ ID NO. 11 5x10" 25
G3380A T J 50
Plasmit chira trinh tu SEQ ID NO. 12 5x10 25
bC3 Plasmit chira trinh tu SEQ ID NO. 11 5x10° 25 50
G3380A [ plasmit chira trinh tw SEQ IDNO. 12 | 5x10° 25
PC4 | Plasmit chtra trinh ty SEQ ID NO. 11 5x10° 25
G3380A S c 50
Plasmit chira trinh tu SEQ ID NO. 12 5x10 25
PCl Plasmit chtta trinh tu SEQ ID NO.17 5x10° 25 “
A8344G | placmit chira trinh ty SEQ IDNO.18 | 5x10° 25
bC2 Plasmit chira trinh tw SEQ ID NO.17 5x10* 25 50
A8344G [ plsmit chira trinh tu SEQ ID NO.18 5x10° 25
bC3 Plasmit chira trinh tw SEQ ID NO.17 5x10° 25 50
A8344G | p1ocmit chira trinh tu SEQ IDNO.18 | 5x10° 25
PC4 | Plasmit chta trinh ty SEQ ID NO.17 5x10° 25
A8344G S c 50
Plasmit chira trinh tu SEQ ID NO.18 5x10 25
PCl Plasmit chira trinh ty SEQ ID NO.23 5x10° 25 “
T8993G [ plasmit chira trinh ty SEQ IDNO.24 | 5x10° 25
PC2 | Plasmit chtra trinh tw SEQ ID NO.23 5x10* 25 “
T8993G | plasmit chira trinh tw SEQ IDNO.24 | 5x10°* 25 "
bC3 Plasmit chtra trinh te SEQ 1D NO.23 5x10° 25 50
T8993G | plasmit chira trinh tw SEQ IDNO24 | 5x10° 25
bC4 Plasmit chira trinh tu SEQ ID NO.23 5x10° 25 50
T8993G | plasmit chira trinh tu SEQ ID NO.24 5x10° 25

-46-



21453

Ky hiéu Thanh phan Nong do | Thétich | Téng
(plasmit/pl) () ()
PC1 | Plasmit chira trinh tu SEQ ID NO.23 5x10° 25 %
T8993C | jasmit chira trinh tu SEQ IDNO.26 | 5x10° 25
DC2 | Plasmit chua trinh ty SEQ ID NO.23 5x10° 25 “
T8993C | ,jasmit chira trinh tu SEQ IDNO.26 | 5x10° 25
PC3 | Plasmit chira trinh tu SEQ ID NO.23 5x10° 25 %
T8993C | pjasmit chira trinh tw SEQ ID NO.26 5x10° 25
bC4 Plasmit chtra trinh tu SEQ ID NO.23 5x10° 25 50
T8993C | plasmit chira trinh tw SEQ IDNO.26 | 5x10° 25
PCl Plasmit chia trinh tw SEQ ID NO.31 5x10° 25 %
GI1778A | plasmit chira trinh tw SEQ IDNO.32 | 5x10° 25
bC2 Plasmit chtra trinh ty SEQ ID NO.31 5x10* 25
G11778A PR 2 50
Plasmit chtra trinh tw SEQ ID NO.32 5x10 25
bC3 Plasmit chtra trinh tu SEQ ID NO.31 5x10° 25
G11778A T 5 50
plasmit chra trinh tu SEQ ID NO.32 5x10 25
PC4 | Plasmit chua trinh tw SEQ ID NO.31 5x10° 25
G11778A ST 6 — 30
plasmit chira trinh tu SEQ ID NO.32 5x10 25

b) tao cac mau ddi ching am:
- Pinh lugng plasmit twong (mg chia trinh tu SEQ ID NO.5, SEQ ID NO.11, SEQ ID
NO.17, SEQ ID NO.23 va SEQ ID NO.31 da dugc tao ra ¢ budc a) dén n6ng do 2

pmol/pl;

- Tao cac mau doi ching 4m twong Gng theo bang sau:

o en ) N Nong do Pinh
Ky hiéu Thanh phan (pg;gul) llr(_n{g (ul)
DPCA3243G | Plasmit chira trinh tw SEQ ID NO.5 4 200
PCG3380A | Plasmit chia trinh tu SEQ ID NO.11 4 200
DCAR344G | Plasmit chta trinh tu SEQ ID NO.17 4 200
PCT8993G | Plasmit chira trinh tw SEQ ID NO.23 4 200
PCT8993C | Plasmit chira trinh tw SEQ ID NO.23 4 200
PCG11778A | Plasmit chira trinh tu SEQ ID NO.31 4 200

¢) Tao hdn hop phan tng PCR:
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- Tao cac doan moi béng cach téng hgp va dinh luong trinh tu nucleotit ¢6 trinh tu néu

trong bang sau:

stt Trinh tu S6 trinh tw (1; gi‘ogl /‘;‘;-’)
1 | CCACACCCACCCAAGAACAG SEQ ID NO.1 10

2 | AGGAATTGAACCTCTGACTGTAAAGTTTT | SEQ ID NO.2 10

3 | GGCCAACCTCCTACTCCTCAT SEQ ID NO.7 10

4 | CCTACAACGTTGGGGCCTTTG SEQ ID NO.8 10

5 | AGCCCACTGTAAAGCTAAC SEQ ID NO.13 10

6 | GGCATTTCACTGTAAAGAGGT SEQ ID NO.14 10

7 | CGAAACCATCAGCCTACTCATTCAA SEQ ID NO.19 0
8 | CCTGCAGTAATGTTAGCGGTTAGG SEQ ID NO.20 10

9 | CTGCCTAGCAAACTCAAACTAC SEQ ID NO.27 10

10 | GTGGGAGTAGAGTTTGAAGTC SEQ ID NO.28 10

- Tao cac doan dd bang cach tong hop, dinh lugng va gin dau do huynh quang theo

bang sau:
stt Trinh tw S6 trinh tw Nong dé Piu do
(pmol/pl) | huynh quang
1 | CCGGGCTCTGCCAT | SEQID NO.3 2 HEX
2 | CCGGGCCCTGCCAT | SEQIDNO.4 2 FAM
3 | ATTTTTCGTTCGGT | SEQIDNO.9 2 HEX
4 | ATTTTTTGTTCGGT | SEQIDNO.10 2 FAM
5 | AGATTAAGAGAACC |SEQIDNO.15 2 HEX
6 | GATTAAGAGAGCC | SEQIDNO.16 2 FAM
7 | AATAGCCCTGGCC | SEQIDNO.21 2 HEX
8 | AATAGCCCGGGCCGT | SEQ ID NO.22 2 FAM
9 | ATAGCCCCGGCCGT | SEQ ID NO.25 2 | FAaM
10 | ATGATGCGACTGTG | SEQID N0.29 2 | HEX
11 | ATGATGTGACTG SEQ ID NO.30 2 FAM

- phéi tron thu hdn hop phan tng theo tirng thanh phan theo bang sau:

Ky hiéu Thanh phin, ham lrong Thé tich | Téng
(ul) ()
MX Dung dich dém 2X chira dNTP, dUTP, UNG, 1000 1500
A3243G | Taq ADN polymeraza
Mbi xudi: SEQ ID NO.1, 10 pmol/pl 100
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Ky hiéu Thanh phin, ham lwgng Thé tich | Tong
. (ub) ()
Mbi nguge: SEQ ID NO.2, 10 pmol/ul 100
MAu do khong dot bién: SEQ ID NO.3, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.4, 2 pmol/ul 100
bém TE 100
MX | Dung dich dém 2X chira dNTP, dUTP, UNG, 1000 | 1500
G3380A | Taqg ADN polymeraza
Mbi xudi: SEQ ID NO.7, 10 pmol/pl 100
Moi nguoc: SEQ ID NO.8, 10 pmol/pl 100
Mau do khong dot bién: SEQ ID NO.9, 2 100
pmol/pl
MAu do dot bién: SEQ ID NO.10, 2 pmol/pl 100
bém TE 100
MX | Dung dich dém 2X chtra dNTP, dUTP, UNG, 1000 | 1500
A8344G | Taq ADN polymeraza
MBdi xuéi: SEQ ID NO.13, 10 pmol/ul 100
Mbi nguoc: SEQ ID NO.14, 10 pmol/pl 100
MAu do khong dot bién: SEQ ID NO.15, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.16, 2pmol/ul 100
bém TE 100
MX | Dung dich d&&m 2X chira dNTP, dUTP, UNG, 1000 | 1500
T8993G | Taq ADN polymeraza
MBdi xudi: SEQ ID NO.19, 10 pmol/ul 100
Mbdi nguge: SEQ ID NO.20, 10 pmol/pl 100
Mau do khong dot bién: SEQ ID NO.21, 2 C100
pmol/ul
Mau do dot bién: SEQ ID NO.22, 2pmol/pl 100
bém TE 100
MX | Dung dich dém 2X chira dNTP, dUTP, UNG, 1000 | 1500
T8993C | Taq ADN polymeraza
Mdi xudi: SEQ ID NO.19, 10 pmol/ul 100
Mbi nguoc: SEQ ID NO.20, 10 pmol/ul 100
Mau do khong dot bién: SEQ ID NO.21, 2 100
pmol/ul
Mau do dot bién: SEQ ID NO.25, 2pmol/pl 100
bém TE 100
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Ky hiéu Thanh phén, ham lwgng Thé tich | Tong
(ul) (ul)
MX Dung dich dém 2X chira dNTP, dUTP, UNG, 1000 | 1500

G11778A | Taq ADN polymeraza

Mbi xudi: SEQ ID NO.27, 10 pmol/ul 100 -

Mbi nguoc: SEQ ID NO.28, 10 pmol/ul 100

Mau do dot bién: SEQ ID NO.29, 2 pmol/pl 100

Mau do khong dot bién: SEQ ID NO.30, 2 100

pmol/pl

bém TE 100

d) Tao kit bang cach dong goi cac thanh phan dugc chuén bi tir bude a) dén bude c)

theo cac nhom nhu sau:

stt Ky hiéu S6 lwgng(dng) Nhém

1 | MXA3243G .
2 | PC1A3243G 1 Xac dinh dot bién
3 | DC2A3243G " didm A3243G

4 | PC3A3243G 1

5 | PC4A3243G 1

6 | DCA3243G 1

7 | MXG3380A 1 2

8 | DCI1G3380A ] Xac dinh dot bién
9 | DC2G3380A . didm G3380A

10 | DC3G3380A 1

11 | DC4G3380A 1

12 | DCG3380A T

13 | MXAB8344G 1 3 o
14 | DC1A8344G 1 Xéc dinh dot bién
15 | PC2A8344G 1 diem A8344G

16 | DC3A8344G 1

17 | PC4A8344G 1

18 | DCA8344G 1

19 | MXT8993G 1 4
20 | BCIT8993G 1 Xac dinh dot bién
21 | PC2T8993G 1 diém T8993G
22 | PC3T8993G 1
23 | PC4T8993G 1 |
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stt Ky hiéu S6 lrgng(dng) Nhom

24 | DCT8993G 1

25 | MXT8993C 1 5

26 | DC1T8993C 1 Xac dinh dot bien
27 | PC2T8993C I diém T8993C
28 | DC3T8993C 1

29 | DCA4T8993C 1

30 | DCT8993C 1

31 | MXG11778A 1 6

32 | BCIG11778A 1 Xac dinh dot bién
33 | PC2G11778A 1 diém G11778A
34 | DC3G11778A 1

35 | DC4G11778A 1

36 | DCG11778A 1
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21453

DANH MUC TRINH TU

<110> Trudng Pai hoc Khoa hoc Ty nhién, Pai hoc Qubc gia Ha Noi
<120> Kit d& xac dinh dé6t bién diém trén gen ty thé va quy trinh san
xudt kit nay

<130>
<160>42
<170>

<210> 1

<211> 20

<212> ADN

<213> Trinh tyu nhén tao
<220>

<223> Poan mdi

<220>
<400> 1
CCACACCCACCCAAGAACAG

<210> 2

<211> 29

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> boan mdi

<220>
<400> 2
AGGAATTGAACCTCTGACTGTAAAGTTTT

<210> 3

<211> 14

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> boan do

<220>
<400> 3
CCGGGCTCTGCCAT

<210> 4

<211l> 29

<212> ADN

<213> Trinh ty nhédn tao
<220>

<223> boan do

<220>

<400> 4
CCGGGCCCTGCCAT
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<210> 5

<211> 198

<212> ADN

<213> Plasmit pJET 1.2 cua E.coli DH5«
<220>

<223> doan chuwa A3243 cua gen ty thé nguodi

<220>
<400> 5
CAAGAGAAATAAGGCTTACTTCACAAAGCGCCTTCCCCCGTAAATGATATCATCTCAACT

TAGTATTATACCCACACCCACCCAAGAACAGGGTTTGTTAAGATGGCAGAGCCCGGTAAT
CGCATAAAACTTAAAACTTTACAGTCAGAGGTTCAATTCCTCTTCTTAACAACATACCCA
TGGCTAACCTCCTACTCC

<210> 6

<211> 1098

<212> ADN

<213> Plasmit pJET 1.2 cua E.coli DH5«
<220>

<223> doan chita A3243G cua gen ty thé nguoi

<220>
<400> 6
CAAGAGAAATAAGGCTTACTTCACAAAGCGCCTTCCCCCGTAAATGATATCATCTCAACT

TAGTATTATACCCACACCCACCCAAGAACAGGGTTTGTTAAGATGGCAGGGCCCGGTAAT
CGCATAAAACTTAAAACTTTACAGTCAGAGGTTCAATTCCTCTTCTTAACAACATACCCA
TGGCTAACCTCCTACTCC

<210> 7

<211> 21

<212> ADN

<213> Trinh tu nhan tao
<220>

<223>Poan mdi

<220>
<400>7
.GGCCAACCTCCTACTCCTCAT

<210> 8

<21l> 21

<212> ADN

<213> Trinh tu nhén tao
<220>

<223>boan mdi

<220>
<400>8
CCTACAACGTTGGGGCCTTTG

<210> 9
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21453

<211>14

<212> ADN

<213> Trinh tu nhdn tao
<220>

<223>Pboan do

<220>
<400> 9
ATTTTTCGTTCGGT

<210> 10

<211>14

<212> ADN

<213> Trinh tu nhén tao
<220>

<223>boan do

<220>
<400> 10
ATTTTTTGTTCGGT

<210> 11

<211>306

<212> ADN

<213>Plasmit pJET 1.2 cua E.coli-DHbSx
<220>

<223> doan chtta G3380 cua gen ty thé nguodi

<220>
<400> 11
CAGTCAGAGGTTCAATTCCTCTTCTTAACAACATACCCATGGCCAACCTCCTACTCCTCA

TTGTACCCATTCTAATCGCAATGGCATTCCTAATGCTTACCGAACGAAAAATTCTAGGCT
ATATACAACTACGCAAAGGCCCCAACGTTGTAGGCCCCTACGGGCTACTACAACCCTTCG
CTGACGCCATAAAACTCTTCACCAAAGAGCCCCTAAAACCCGCCACATCTACCATCACCC
TCTACATCACCGCCCCGACCTTAGCTCTCACCATCGCTCTTCTACTATGAACCCCCCTCC
CCATAC

<210> 12

<211> 306

<212> ADN

<213> Plasmit pJET 1.2 cua E.coli DHb5«x
<220>

<223> doan chta G3380A cla gen ty thé nguoi

<220>
<400> 12
CAGTCAGAGGTTCAATTCCTCTTCTTAACAACATACCCATGGCCAACCTCCTACTCCTCA

TTGTACCCATTCTAATCGCAATGGCATTCCTAATGCTTACCGAACAAAAAATTCTAGGCT
ATATACAACTACGCAAAGGCCCCAACGTTGTAGGCCCCTACGGGCTACTACAACCCTTCG
CTGACGCCATAAAACTCTTCACCAAAGAGCCCCTAAAACCCGCCACATCTACCATCACCC
TCTACATCACCGCCCCGACCTTAGCTCTCACCATCGCTCTTCTACTATGAACCCCCCTCC
CCATAC
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21453

<210> 13

<211>19

<212> ADN

<213> Trinh ty nhan tao
<220>

<223>boan mdi

<220>
<400> 13

AGCCCACTGTAAAGCTAAC

<210> 14

<211> 21

<212> ADN

<213> Trinh tu nhén tao
<220>

<223> Poan mdi

<220>
<400> 14
GGCATTTCACTGTAAAGAGGT

<210> 15

<211>14

<212> ADN

<213> Trinh tu nhdn tao
<220>

<223>Dboan do

<220>
<400> 15
AGATTAAGAGAACC

<210> 16

<211> 13

<212> ADN

<213> Trinh tu nhan tao
<220>

<223>Pboan do

<220>
<400> 16
GATTAAGAGAGCC

<210> 17

<211> 210

<212> ADN

<213>Plasmit pJET 1.2 cua E.coli DH5«
<220>

<223> doan chtta A8344 cua gen ty thé nguoi

<220>
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<400> 17
GGTATACTACGGTCAATGCTCTGAAATCAGTGGAGCAAACCACAGTTTCATGCCCATCGT

CCTAGAATTAATTCCCCTAAAAATCTTTGAAATAGGGCCCGTATTTACCCTATAGCACCC
CCTCTACCCCCTCTAGAGCCCACTGTAAAGCTAACTTAGCATTAACCTTTTAAGTTAAAG
ATTAAGAGAACCCACACCTCTTTACAGGAA

<210> 18

<211> 212

<212> ADN

<213>Plasmit pJET 1.2 cua E.coli DHbx
<220>

<223>Poan chiza A8344G cua gen ty thé nguoi

<220>
<400> 18 .
GGTATACTACGGTCAATGCTCTGAAATCTGTGGAGCAAACCACAGTTTCATGCCCATCGT

CCTAGAATTAATTCCCCTAAAAATCTTTGAAATAGGGCCCGTATTTACCCTATAGCACCC
CCTCTACCCCCTCTAGAGCCCACTGTAAAGCTAACTTTAGCATTAACCTTTTAAGTTAAA
GATTAAGAGAGCCCACACCTCTTTACAGGAAA

<210> 19

<211l> 25

<212> ADN

<213> Trinh tu nhén tao
<220> '

<223>boan mdi

<220>
<400>19
CGAAACCATCAGCCTACTCATTCAA

<210> 20

<211> 24

<212> ADN

<213> Trinh tu nhan tao
<220>

<223>Poan mdi

<220>
<400> 20
CCTGCAGTAATGTTAGCGGTTAGG

<210> 21

<211>13

<212> ADN

<213> Trinh tu nhén tao
<220>

<223>Dboan do

<220>

<400> 24
AATAGCCCTGGCC
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<210> 22

<211>15

<212> ADN

<213> Trinh ty nhén tao
<220>

<223>boan do

<220>
<400> 22
AATAGCCCGGGCCGT

<210> 23

<211> 402

<212> ADN

<213> Plasmit pJET 1.2 cua E.coli DH5«
<220>

<223> doan chtta T8993 cua gen ty thé nguoi

<220>
<400> 23
CAACTAACCTCCTCGGACTCCTGCCTCACTCATTTACACCAACCACCCAACTATCTATAA

ACCTAGCCATGGCCATCCCCTTATGAGCGGGCGCAGTGATTATAGGCTTTCGCTCTAAGA
TTAAAAATGCCCTAGCCCACTTCTTACCACAAGGCACACCTACACCCCTTATCCCCATAC
TAGTTATTATCGAAACCATCAGCCTACTCATTCAACCAATAGCCCTGGCCGTACGCCTAA
CCGCTAACATTACTGCAGGCCACCTACTCATGCACCTAATTGGAAGCGCCACCCTAGCAA
TATCAACCATTAACCTTCCCTCTACACTTATCATCTTCACAATTCTAATTCTACTGACTA
TCCTAGAAATCGCTGTCGCCTTAATCCAAGCCTACGTTTTCA

<210> 24

<211> 402

<212> ADN

<213> Plasmit pJET 1.2 cua E.coli DHb5«
<220>

<223> doan chita T8993G cia gen ty thé nguoi

<220>
<400> 24
CAACTAACCTCCTCGGACTCCTGCCTCACTCATTTACACCAACCACCCAACTATCTATAA

ACCTAGCCATGGCCATCCCCTTATGAGCGGGCGCAGTGATTATAGGCTTTCGCTCTAAGA
TTAAAAATGCCCTAGCCCACTTCTTACCACAAGGCACACCTACACCCCTTATCCCCATAC
TAGTTATTATCGAAACCATCAGCCTACTCATTCAACCAATAGCCCGGGCCGTACGCCTAA
CCGCTAACATTACTGCAGGCCACCTACTCATGCACCTAATTGGAAGCGCCACCCTAGCAA
TATCAACCATTAACCTTCCCTCTACACTTATCATCTTCACAATTCTAATTCTACTGACTA
TCCTAGAAATCGCTGTCGCCTTAATCCAAGCCTACGTTTTCA

<210> 25

<211> 14

<212> ADN

<213> Trinh ty nhadn tao
<220>
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<223>boan do

<220>
<400> 25

ATAGCCCCGGCCGT

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

26
402
ADN

21453

Plasmit pJET 1.2 cua E.coli DHbx

<223>Poan chita T8993C cua gen ty thé nguoi

<220>
<400> 26
CAACTAACCT

ACCTAGCCAT
TTAAAAATGC
TAGTTATTAT
CCGCTAACAT
TATCAACCAT
TCCTAGAAAT

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

27
22
ADN

CCTCGGACTC
GGCCATCCCC
CCTAGCCCAC
CGAAACCATC
TACTGCAGGC
TAACCTTCCC
CGCTGTCGCC

<223> boan mdi

<220>
<400> 27

CTGCCTCACT
TTATGAGCGG
TTCTTACCAC
AGCCTACTCA
CACCTACTCA
TCTACACTTA
TTAATCCAAG

Trinh ty nhadn tao

CTGCCTAGCAAACTCAAACTAC

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

28
21
ADN

<223> boan mdi

<220>
<400> 28

GTGGGAGTAGAGTTTGAAGTC

<210> 29
<211>14
<212> ADN

Trinh ty nhan tao

<213> Trinh tu nhén tao

<220>

<223>Dboan do

CATTTACACC
GCGCAGTGAT
AAGGCACACC
TTCAACCAAT
TGCACCTAAT
TCATCTTCAC
CCTACGTTTT
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<220>
<400> 29
ATGATGCGACTGT

<210> 30

<211>12

<212> ADN

<213> Trinh tyu nhan tao
<220>

<223>boan do

<220>
<400> 30
ATGATGTGACTG

<210> 31

<211>318

<212> ADN

<213>Plasmit pJET 1.2 cua E.coli DHb5«x
<220>

<223>Poan chtta G11778 cla gen ty thé ngudi

<220>
<400> 31 ‘
CTTCACCGGCGCAGTCATTCTCATAATCGCCCACGGACTTACATCCTCATTACTATTCTG

CCTAGCAAACTCAAACTACGAACGCACTCACAGTCGCATCATAATCCTCTCTCAAGGACT
TCAAACTCTACTCCCACTAATAGCTTTTTGATGACTTCTAGCAAGCCTCGCTAACCTCGC
* CTTACCCCCCACTATTAACCTACTGGGAGAACTCTCTGTGCTAGTAACCACGTTCTCCTG
ATCAAATATCACTCTCCTACTTACAGGACTCAACATACTAGTCACAGCCCTATACTCCCT
CTACATATTTACCACATC

<210> 32

<211>381

<212> ADN

<213>Plasmit pJET 1.2 cua E.coli DHbx

<220>

<223>bPoan chtta G11778A cua gen ty thé ngudi

<220>
<400> 32
CTTCACCGGCGCAGTCATTCTCATAATCGCCCACGGACTTACATCCTCATTACTATTCTG

CCTAGCAAACTCAAACTACGAACGCACTCACAGTCACATCATAATCCTCTCTCAAGGACT
TCAAACTCTACTCCCACTAATAGCTTTTTGATGACTTCTAGCAAGCCTCGCTAACCTCGC
CTTACCCCCCACTATTAACCTACTGGGAGAACTCTCTGTGCTAGTAACCACATTCTCCTG
ATCAAATATCACTCTCCTACTTACAGGACTCAACATACTAGTCACAGCCCTATACTCCCT
CTACATATTTACCACAACATC
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