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Linh vure ky thuit dwoe dé cap

Sang ché dé cap dén phuong phép sang loc ung thu, chit danh déu sinh hoc dé sang
loc ung thu va céch st dung chiing. Cu thé, sang ché dé cap dén phuong phép sang loc ung
thu st dung ADN da dugc metyl héa lam chit danh d4u sinh hoc.

Tinh trang ky thuit ciia sing ché

Bénh ung thu ¢b tir cung 1a mot trong nhirng nguyén nhan chinh gy tr vong & phu nit
trén toan thé gi6i cling nhu & Pai Loan. Dya vao sb liéu théng ké do Té_chtrc y t& thé gioi
(World Health Organization - WHO) tién hanh nim 2002, ung thu ¢d tir cung 1a can bénh
16n tht hai gdy tir vong cho phu nit trén toan thé giGi sau ung thu vi. Sang loc ung thu ¢ tir
cung déu din 1a cach tét nhit & phong ngira bénh ung thu ¢b tir cung. Sang loc ung thu ¢d
tir cung thong thudng bao gdm hai phurong phép: phwong phéap xét nghiém té bao cd tir cung
(Pap smear) dugc sir dung nhiéu nhét, va xét nghiém phat hién virut gy u nha & ngudi (xét
nghiém HPV). Phuong phép sang loc t& bao gdm budce 14y mau sinh thiét tir ¢ tor cung,
kiém tra duéi kinh hién vi dé xac dinh c6 sy thay dbi bénh ly ung thu trong té bao bidu mo
da dugc béc tach hay khong, dé phat hién ung thu cb tir cung sém. Ngoai ra, xét nghiém
HPV bao gdm budc kiém tra xem c6 virut gdy u nhi & ngudi (Human Papilloma Virus —
HPV) trong mAu bénh phim hay khong bang cach sir dung phan tng chudi polymezara
(polymerase chain reaction - PCR) hoic k§ thuat lai bat gitt (Hybrid Capture).

Tuy nhién, phuong phap xét nghiém té bao ¢ tir cung van c6 nhiéu dic diém khong
mong mudbn. Mot trong sd d6 1 yéu cau 14y mau boi bac sy, va phan tich béi chuyén vién
xét nghiém/nha nghién ciru bénh hoc, didu d6 dan dén chi phi nhan su cao va gy kho khan
trong viéc ddy manh xét nghiém & nhiéu nude dang phat trién. Ngoai ra, phuong phéap xét
nghiém té bao c¢d tir cung c6 ty 1é 4m tinh gia cao, gdy cham tré trong viéc chin doan va
diéu tri thich hop truée khi ¢é su thay ddi bénh 1y ung thu. Con déi véi xét nghiém HPV,
mic du c6 d§ nhay cao, phuong phap ndy van cé xu huéng tao ra ty 1& duong tinh gia cao,
didu d6 khong chi gy ra lo ling vo ich & cdc bénh nhan ma con gdy lang phi nhidu tai
nguyén y té trong cac xét nghiém tiép theo cho cic bénh nhan c¢6 két qua duong tinh gia.

Theo d6, mot trong sb cac dé tai quan trong trong viéc thiic déy xét nghiém bénh ung thu cd
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tir cung 1a tdng do chinh xac va tinh thuan tién ctia phuong phéap xét nghiém bénh ung thu
cb tir cung.

Céc dot bién mét doan gen tir 1au dd dugc xem nhu 1a yéu td quan trong trong vi¢c tao
khéi u. Trong mdt thoi gian dai, tac gia da dugc lam quen voéi y tudng 1a kha niang ma hoa
ctia hé gen ndm trong sy sip xép bdn bazo A, T, G, X. Thuyét hai ldn tac dong (two-hit
theory) dugc dé xudt sém vao nhitng nim 1970 chi ra ring cdc dot bién dong phat hoic cac
dot bién mét doan ctia mdt s gen trc ché khdi u cing loai ¢ thé gay ra hodc din dén phat
trién bénh ung thu. Tuy nhién, théng tin bd sung anh huong dén kiéu hinh c6 thé duge luu
trong bazo dugc cai bién 5-metylxytosin. S-metylxytosin dugc phéat hién & dong vat c6 vu
trong trinh ty 13p dao 5’-CpG-3’. Hau hét cac cip dinucleotit CpG duge metyl hoa trong céc
té bao dong vat c6 vi trir mot sd ving duge goi 1a “dio CpG”. Cac dao CpG la cac vung
trinh tu gidu GC- va CpG- ¢6 kich thuée x4p xi 1 kb, thuong duge ndm trong céc gen lan
cén nhau va thudng duge tim thiy gan viing gen khoi dong cila cac gen duogc bidu hién rong.
Su metyl héa xytosin x4y ra sau khi tong hgp ADN, béng sur chuyén enzym ctia nhém metyl
tir thé cho metyl S-adenosylmetionin t6i vi tri cacbon-5 ctia xytosin. Phan Gng enzym duoc
thuc hién bdi ADN metyltransferaza (DNMT). DNMT1 la metyltransferaza chinh trong
dong vat co6 vu, va co thé déap g lai sy phuc hdi sau sao chép cua cac vi tri ban metyl héa
dé metyl hoa hoan toan, duge xem 1a metyl hoa duy tri, trong d6 DNMT3A va DNMT3B
duge cho 14 lién quan chi yéu dén viéc metyl hoa cac vi tri méi, qua trinh dugce goi 1a metyl
héa riéng biét.

Su khong metyl hdéa & cac dinucleotit CpG, tire 13, gidm metyl hda néi chung, 1a nhiing
bat thuong bidu sinh thtr nhit duge dinh r trong cac té bao ung thu. Tuy nhién, trong vai
nam gin ddy, d4 rd rang rang sy metyl héa qua manh vi tri ddc biét, vi du & mot s6 gen e
ché khéi u, ¢6 lién quan dén sy mat chirc nang c6 thé tao ra cac wu diém chon loc trong qua
trinh sinh chit gdy ung thu. Sy metyl hoa day dic cia cic dao CpG & cac ving gen khoi
dong co thé gdy ra sy tai tao mo hinh chét nhiém sic thong qua céc stra d6i histon véi su bét
hoat gen sau d6. Do do6, bén canh cac dot bién mAt doan nhiém sic thé hodc cac dot bién gen,
su bét hoat biéu sinh cia cac gen Uc ché khdi u boi sy metyl héa qua manh vung gen khéi

dong thuong thay duge trong bénh ung thu & nguoi.
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Gan ddy, cic nghién ctu dich t& hoc da thé hién méi quan hé gitra muc folat trong
huyét trong, ngudn chinh ctia nhém metyl, v6i viéc nhim va lam sach HPV. Cac hién
tugng da hinh di truyén cla cic enzym trong chuyén héa cua chu ky metyl cling di duogc
phat hién ciing vé6i su phat trién ctia cac thuong ton trong biéu mé ¢ tir cung. Khi khéi niém
vé biéu sinh hoc phat trién, cac nghién ctru tim ra mbi lién hé gitta sy metyl héa ADN va
ung thu ¢d tir cung cling dang bung nd. Cac nghién ciru vé sy metyl héa ADN trong bénh
ung thu ¢ tir cung dang ngay mot nhiéu, diéu d6 cho thdy tiém nang cua vi¢c st dung metyl
hoéa 1am cac chat danh d4u trong viée sang loc ung thu ¢b tir cung. Vi su giao thoa ty nhién
gifta di truyén va moi trudng, su phd bién cia viéc metyl héa trong céc gen tic ché khdi u
thay ddi trong cac gen khéc nhau va cic quin thé khac nhau. Khéi niém vé cac kiéu hinh
metyl hoa v6i céc tap tinh bénh khac nhau da dugc dé xudt voi nhidu tranh cai. Kidu hinh
metyl hoa ciia ung thur ¢d tir cung va sw tuong tac clia n6 véi cac kidu gen HPV van con
chua r5. C4c gen nao dugc metyl héa dic biét trong ung thu ¢d tir cung va ¢ bao nhidu gen
can thiét d thu duoc ing dung 14m sang s& van 1a mot van dé dang dugc quan tim trong
thoi gian t6i.

Tac gia dd ndp cac don yéu cdu cdp patent & Dai Loan (Cong bd don yéu ciu cp
patent Dai Loan sb 200831900), Trung Quéc (Pon yéu ciu cdp patent Trung Qudc sb
200810094659.2), Malaysia (UI20085354) va M§ (Cong bd don yéu céu cdp patent My sb
20080311570) (Sau ddy duoc goi 1a cic don tién than). So sanh vdi cac don tién than nay,
tac gia dd phat hién ra mot s6 chat danh d4u sinh hoc mdi trong sang loc ung thu va phuong
phép sang loc ung thu str dung ching,.

Ban chit ky thuit ciia sang ché

Mot muc dich ctia sang ché 14 d& xult phuong phép sang loc ung thu 1a sang loc ung
thu ¢d tr cung dong thir nhét.

Muc dich khac cia sang ché 1a dé xuét phuong phap sang loc ung thw, khic biét & chd
phuong phép nay c6 thé dugce sir dung khong chi trong sang loc ung thu ¢d tir cung dong thir
nhat ma con trong sang loc ung thu dong thir hai dé hd tro cho xét nghiém HPV hoic két
quéa sang loc t& bao chua chic chin dé thu duoc hidu qua sang loc ung thu ¢d tir cung chinh

xac hon.
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Muc dich khéc nita ciia sing ché 1a dé xuit phuong phap sang loc ung thu, khac biét &
chd phuong phép nay c6 thé duge str dung trong sang loc ung thu ¢ tir cung cling nhu sang
loc cac loai ung thu khac (vi du: ung thu budng tring, ung thu rudt két va turong tu) dé hd
tro chan doan mau bénh phim bt thuong.

Muc dich khéc nita clia sang ché 12 dé xut chit danh diu sinh hoc, ho#c kit chia chit
danh d4u sinh hoc d6 dé sang loc nguy co mic bénh ung thu. Phuong phap sang loc ung thu
c6 thé dat dugc cac muc dich néu trén ciia sing ché bao gdm budc phat hién ty 16 metyl héa
ctia gen dich (chit danh dAu sinh hoc) clia mAu bénh phim va st dung két qua xét nghi€ém
lam chi s6 sang loc @ chi ra nguy co mic ung thu, va phuwong phap niy bao gdm cac budce
sau: _

bude 1:  chuin bi mau bénh phim phan lap duoc;

budc 2:  phat hién ty 1¢ metyl hoéa ctia trinh tw CpG & it nhit mét gen dich trong ADN
hé gen ctia mau bénh pham no6i trén, trong d6 gen dich bao gdbm DBCI, PDESB, PTPRR va
ZNF582; va

budc 3:  xac dinh xem c¢6 ung thu hodic thay ddi bénh 1y tién ung thu hay khéng trong
mAiu bénh pham dua trén ty 1& metyl hoa trong gen dich, hodc str dung ty 16 metyl héa no6i
trén lam d4u 4n chin doén;

trong d6 mAu bénh phim bao gdm mAu sinh thiét dwoc nao tir ¢d tir cung, mo ung thu
buéng trimg, dich cd tredng, mau, nude tiéu, phén, nudce bot, té€ bao mang nhéy & miéng, va
mo ung thu hau phiu;

trong d6 cac phuong phap xét nghiém trang thai metyl hda ctia trinh tw CpG trong gen
dich bao gdm phan tmg chudi polymezara dic hiéu metyl hoa (methylation-specific
polymerase chain reaction - MSP), phan tng chudi polymezara dic hiéu metyl héa dinh
luong (quantitative methylation-specific polymerase chain reaction - QMSP), giai trinh tu
bisunfit (bisulfite sequencing - BS), vi ddy, khéi phd, phan tich sic ky 16ng hiéu ning cao
bién tinh (denaturing high-performance liquid chromatography - DHPLC);

trong d6 gen dich DBC1 c6 trinh tu nucleotit dugc néu trong SEQ ID No. 1;

trong d6 gen dich PDE&B c6 trinh ty nucleotit nhu duge néu trong SEQ ID No. 2;

trong dé gen dich PTPRR c¢6 trinh tu nucleotit nhu dugc néu trong SEQ ID No. 3; va
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trong d6 gen dich ZNF582 c6 trinh ty nucleotit nhu dugc néu trong SEQ ID No. 4.

Ngoai ra, chi s6 sang loc va phuong phép sang loc duge md ta & trén c6 thé con duge
sir dung trong sang loc ung thu ¢ tir cung va ung thu rudt két.

Sang ché con dé xuét phuong phép sang loc ung thu budng trimg, khac biét & chd
phuong phap nay xét nghi¢m trang thai mety hoa cua gen dich ctia mau bénh phim, va st
dung trang thai metyl héa nay lam chi s sang loc d& x4ac dinh nguy co mic ung thu budng
trimg, va phuong phap nay bao gém cac bude sau:

bude 1:  chuén bi miu bénh phim phan 1ap dugc;

bude 2:  phét hign ty 1€ metyl héa cua trinh ty CpG & it nhit mot gen dich trong ADN
hé gen ctia mau bénh phim noi trén, trong d6 gen dich bao gdbm DBC1, PTPRR va ZNF582;
va

bude 3: xdc dinh xem ¢6 ung thur budng trimg hoic thay dbi bénh 1y ung thu hay
khong dya vao ty 1¢ metyl hoa trong gen dich, hoic sir dung ty 1€ metyl héa néi trén ciia gen
dich 1am d4u hi¢u chn doan;

trong d6 mAu bénh phén néi trén bao gém mb ung thu budng trimg, dich cb trudng,
mau, nude tiéu, va mo ung thu hau ph?lu;

trong d6 cac phwong phép xét nghiém déi voi ty 16 mtyl hoa cta trinh tu CpG trong
gen dich néi trén bao gdbm phan tUng chudi polymezara ddc hi€u metyl hoa
(methylation-specific polymerase chain reaction - MSP), phén tmg chudi polymezara dic
hiéu metyl héa dinh luong (quantitative methylation-specific polymerase chain reaction -
QMSP), giai trinh tu bisunfit (bisulfite sequencing - BS), vi ddy, khéi phd, phan tich sic ky
long hidu nang cao bién tinh (denaturing high-performance liquid chromatography -
DHPLC), va giai trinh ty ADN dua trén sy giai phong cua pyrophosphat (pyrosequencing),

trong d6 gen dich DBC1 c¢ trinh ty nucleotit nhw dugc néu trong SEQ ID No. [;

trong d6 gen dich PTPRR c¢ trinh ty nucleotit nhu dugc néu trong SEQ ID No. 3; va

trong d6 gen dich ZNF582 c¢ trinh tu nucleotit nhu duge néu trong SEQ ID No. 4.

Thuét ngit “mau bénh phdm” & ddy 12 mAu bénh phim phén 13p duoc, va miu bénh
pham phén 1ap dugc nay bao gdém mAu sinh thiét duoc nao tr b tir cung, dich cd trudng,

mau, nude tieu, phin, nude bot, t€ bao mang nhay & miéng, dich da day, mat, té bao biéu mo
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¢d tir cung, mo ung thu hau phau, hoic mAu bénh phim phu hop khéc. Phuong phép sang
loc ung thu theo sang ché hitu dung dé xét nghiém trang thai metyl hda cta cac gen dich
trong cic mau bénh phdm phén 14p duoc néi trén, va sir dung trang thai metyl hoa nay cta
chit danh déu sinh hoc lam chi s6 sang loc cua c4c loai ung thu khac nhau. Phuong phap
sang loc ung thu va chi sb sang loc ctia chit danh d4u sinh hoc dugc @ xuét boi sang ché c6
thé duoc sir dung boi céc nha nghién ctru dé thyc hién xét nghiém trong phong thi nghiém.

Trong d6, “nguy co c6 ung thu” & day 1a chi phan trim kha ning mic ung thu, nguy co
bi bénh ung thu trong twong lai, hodc su ¢6 mit ciia té bao ung thu hay khong.

Trong d6 khi trang thai metyl héa ctia gen dich (chit danh d4u sinh hoc) cao hon so
v6i dbi chimg thich hop, nguy co ¢6 ung thu cang cao.

Theo phwong phép sang loc néi trén, sdng ché con dé xuét chit danh d4u sinh hoc dé
sang loc ung thu hoac kit chira chat danh déu sinh hoc d6 dé sang loc trang thai metyl hoa
ctia gen dich (chdt danh d4u sinh hoc) trong mAu bénh phdm phan lap dugc d xac dinh
nguy co méc ung thu.

Céc dic diém va wu diém nay cia sang ché s& duoc hiéu day da va dugc danh gia ding
tir phdn mo ta chi tiét dudi ddy cung voi cac hinh vé& kém theo.

MO ta van tit cac hinh vé

Fig.1A thé hién két qua thu dugc bing cach thyc hién phén tich giai trinh tu bisunfit
(bisulfite sequencing - BS) trén cdc mAu bénh pham cd tir cung khac nhau st dung gen dich
PTPRR theo phuong phap sang loc ung thu theo séng ché;

Fig.1B thé hién két quéa thu dugc béng cach thuc hién phan tich giai trinh tu bisunfit
(bisulfite sequencing - BS) trén cdc miu bénh pham cd tir cung khéc nhau sir dung gen dich
ZNF582 theo phuong phép sang loc ung thu theo sang ché;

Fig.1C thé hién két qua thu duoc bing cach thuc hién phan tich giai trinh tu bisunfit
(bisulfite sequencing - BS) trén cdc mAu bénh pham cb tir cung khac nhau st dung gen dich
PDESB theo phuong phép sang loc ung thu theo sang ché; va

Fig.1D thé hién két qua thu dwoc bing cach thuc hién phén tich gii trinh ty bisunfit
(bisulfite sequencing - BS) trén c4c miu bénh phim cd tir cung khéc nhau st dung gen dich

DBCI theo phuong phap sang loc ung thu theo sang ché.
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M0 ta chi tiét phwong an wu tién

Sang ché s& duwgc mo ta chi tiét hon véi cac vi du du6i dy, nhung sang ché khong bi
gi¢i han ¢ cac vi du do.
Vidu 1: Vit liéu va phuong phap
1. Vat liéu

Vit liéu xét nghiém bao gdm mét loat cac mAu bénh pham cd tir cung, bao gdém: ung
thu biéu mé té bao hinh vay (Squamous cell carcinoma - SCC, n = 20), ung thu tuyén (adeno
carcinoma - AC, n=20), va miu bénh phim cb tr cung binh thuong (n=10). T4t ca cac
mAau bénh phim cb tir cung, mau bénh phdm budng trimg va miu bénh pham ung thu rudt
két nay dugc 14y tir bénh vién Tri-service General Hospital, Pai Bic. M&i miu bénh phim
phai trai qua qud trinh chiét tich ADN hé gen bing cac phwong tién cua Kit QIAamp ADN
(QIAGEN), va dugc sir dung dé so sanh va phan tich diéu kién metyl héa ADN trong qua
trinh metyl héa ADN trén binh dién bd gen. Truge khi phén tich, chit hrong cia ADN hé
gen phai duoc kiém tra bang thiét bi phén tich Bioanalyzer (Agilent). Trong vi du nay, 10pg
ADN dugc cit doan phai trai qua xét nghiém MeDIP (Methyl DNA IP).
2. Phén'tich su metyl héa ADN bang cdc xét nghiém MeDIP va dao CpG thudc ving gen
khoi dong

ADN hé gen duoc cit thanh tmg doan c6 kich thudc nam trong khoang tir 300 dén
1.000 bp boi Bioruptor™ UCS-200 (Diagenode). Két ling mién dich qua dém & nhiét do
4°C v6i 30 pl khang thé da dong khang 5’-metyl xytosin (Abcam) véi thé tich cudi cung la
100 ul dung dich dém IP (0,15% SDS, 1% Triton X-100, 150mM NaCl, 1 mM EDTA, 0,5
mM EGTA, 10 mM Tris va 0,1% BSA). U hén hop véi 120 pl Protein G Sepharoza
(Amersham) trong thoi gian 2 git & nhiét d6 4°C va rira hai 14n v6i 1 ml nude mudi ndng do
thép, dung dich dém c6 néng d6 mudi cao, liti clorua va dém TE. Sau do, protein G duoc xir
ly hai l4n bing dung dich dém rira giai (1% SDS, 0,1M NaHCOs3) trong thoi gian 15 phut &
nhiét do trong phong va thu lai ADN d4 metyl héa bang cach chiét phenol-clorofom, sau d6
két tiia bang etanol. ADN da metyl hoa dugc lam gidu va ADN dua vao duge khuéch dai
bang Kit khuéch dai toan bd hé gen (Whole Genome Amplification - Sigma). ADN da dugc

lam giau va ADN tong sb 14n luot duoc danh diu 1a Cy5 va Cy3, va dugce lai dong thoi véi
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cac ddy dao CpG thudc ving gen khoi dong (CpG Island-Plus-Promoter Arrays) duoc thiét
ké va téng hop boi NimbleGen Systems, Inc. Day nay chira 385.000 50-75 bp oligonucleotit
duoc xép mdi 100 bp ngang qua 24.659 ving gen khoi dong HG18 RefSeq (tir 800 bp
nguoc dong dén 200 bp xudi dong) va 28.226 dao CpG, thé hién theo cap.

Mbi dic diém trén day c6 mot ty 16 log 2 duoc dinh ty 1€ twong ung. Ty 1€ log2 duogc
tiéu chudn hoa tap trung & dit lidu ty 1é gin bang khong. Tir dit liéu ty 1€ log2 duoc dinh ty
18, ctra s6 c6 do dai ¢ dinh (500 bp) duoc dit quanh mdi chit do lién tuc va the nghiém
Kolmogorov-Smirnov (KS) mdt phia dugc sir dung dé xac dinh céc chit do duoc riut ra tir su
phan phdi tich cuc hon dang ké so véi phin con lai cua day. Két qua ctia mdi chét do 14 tri
sd P -logl0 tir thir nghiém KS tao cira sb xung quanh chit do d6 (Scacheri et al, 2006).
Nhém tac gia phét hién céc dinh cuc dai duge lam gidu bang cach do tim trong it nhat hai
chit do trén ngudng tri s6 P t6i thiéu (-log10) 1a 2. Cac dinh cuc dai trong vong 300 bp cua
mdi chdt do dwgc nhap lai v6i nhau. Cac ving metyl hoa khac nhau gitta SCC/AC va ¢b tir
cung binh thudng trong 2500 bp & dong cao hon clia cac diém sao chép duoc chon dé xac
nhén trong tuong lai. Cudi cung, dit li¢u tri ) p duoc theo doi st dung SignalMap
(NimbleGen).

3. Sira dbi bisulfit, phan tmg chudi polymezara dic hiéu metyl hoa (MSP) va giai trinh tu
bisulfit (BS)

Kit stra d6i ADN (Chemicon, Ternecula, CA) duge st dung huéng dan ciia nha sin
xuit dé chuyén hoéa 1 pug phan lugng ADN hé gen véi natri bisulfit d& bao quéan cac xytosin
da metyl hoa. Phan két ling cubi cing dugc rira bing 70 ul dém TE dwoc 1am am truée cho
qua trinh MSP.

ADN binh thudng ctia mdu ngoai vi & ngudi duge dua vao va trai qua sy sia doi
bisulfit, dwgc str dung 1am nhém ddi chimg c6 trinh trr gen khoi ddu chua bi metyl hoa.

MSP dugc thuc hién theo k§ thuat da biét. Tom lai, 1 pl ADN da sira ddi duoc khuéch
dai st dung céac doan mdi MSP (Bang 1) dugc xé4c nhan déc hiéu vé céc trinh tu gen duoc
metyl héa c6 mit trong ADN dugc chuyén héa bisulfit. MSP dugc thuc hién trong thé tich
téng cong 25 pl chita 1 pl ADN mau da sira dbi, 1,5 pmol mdi doan mdi, 0,2 mmol/L

deoxynucleotit triphosphat, va 1 don vi polymeraza Gold 7ag ADN (Applied Biosystems,
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Foster City, CA). Dau tién, c4c phan trng MSP phéi duoc 1 tai nhiét dd 95°C trong thoi gian
5 phat, tiép theo 1a 35 chu ky U & nhiét do 95°C trong thdi gian 30 gidy, va  ADN & nhiét
do thich hop trong thoi gian 30 gidy va ¢ nhiét 4o 72°C trong thoi gian 30 gidy. Cudi cung,
thuc hién kéo dai ¢ nhiét do 72°C trong thoi gian 5 phit. Cac san phim khuéch dai gen
duoc nhin thdy trén gel agaroza 2,5% chtra ethidi bromua va duoc chiéu tia UV.

Bang 1. Trinh tu ciia cac doan mdi MSP

m

Gen Poan moi Trinh tu
Xudi (F') 5’ gttttegtegtttttcgttcggagate 3° (SEQ ID No. 5)
DBC1 M :
Nguogc (R') 5’ getetegetetegctattacteget 3 (SEQ ID No. 6)
Xudi (F') 5’ tgtgtatgegegttttttegtte 3° (SEQ ID No. 7)
PDESB M
Nguoce (R") 57 acctatatatccgecgceteegte 3° (SEQ ID No. 8)
Xuoi (F') 5’ cggegttgggtatgtttagtagte 3° (SEQ ID No. 9)
PTPRR M
Nguogc (R") 5’ aattacgaataaaaaaaacaaaaacgctc 3’ (SEQ ID No. 10)
Xudi (F") 5’ tgacggttttttgtttattcggttattc 3 (SEQ ID No. 11)
ZNF582 M .
Ngugc (R") 5’ cgaacgcaaacgtacctacge 3’ (SEQ ID No. 12)

h
M: cac doan mdi c6 thé nhén biét dic hiéu céc trinh tu gen da metyl hda c6 trong ADN

da chuyén hoa bisulfit

Tét ca céc dit liéu MSP ¢6 ngudn gdc tir it nhit hai sy stra ddi ADN doc lap nhau. Sy
khong c6 tin hiéu trong hai thi nghiém gidng nhau dugc ghi lai 14 4m tinh khi metyl hoéa.
San phim PCR thu duoc bang céch sir dung doan mdi MSP (M) ¢6 thé nhan biét dac hiéu
trinh ty gen d& metyl héa duoc dua vao vecto pCR4-TOPO (Invitrogen, Carlsbad, CA). 5
dong doc 14p duge lwa chon va trai qua quéa trinh gidi trinh tw bisulfit (bisulfite
sequencing-BS). Cac doan mdi duge sir dung trong gidi trinh ty bisulfit (BS) dugc liét ké
trong Bang 2. Qua trinh gidi trinh tu bisulfit duge thyc hién str dung b gidi trinh tu tu dong
377 (377 Auto-sequencer) (Applied Biosystems, Foster City, CA). Céc két qua giai trinh tu
duoc thé hién trong danh muc trinh tw gen. Cac s trinh tu trong giai trinh ty bisulfit [an luot
1a: DBCI1_BS (SEQ ID No. 21), PDE8B_BS (SEQ ID No. 22), PTPRR_BS (SEQ ID No. 23)
va ZNF582 BS (SEQ ID No. 24).
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Bang 2. C4c trinh tu clia cdc doan moi giai trinh tu bisulfit

e — —  — ———— — ————————— —————————————————————————————

Gen Poan mbi Trinh tu
Xudi (F) 5’ ggttaagttttttittyggygtagtt 3’ (SEQ ID No. 13)
DBC1
Ngugce (R') S’tactcectctaccteecractetcete 3’ (SEQ ID No. 14)
Xudi (F') 5’ttgtggygtagaggattattagtttget 3’ (SEQ ID No. 15)
PDE8B |
Nguoc (R')  5°ctaaaaacrcaacccatcccte 3’ (SEQ ID No. 16)
Xuoi (F') 5’ ggaattttattttgaaattttittgtt 3’ (SEQ ID No. 17)
PTPRR ,
Ngugc (R') 5’ccccacttcaaataaaatactattaaaaaaaac 3° (SEQ ID No. 18)
Xuoi (F') S’tagtgayggttttttgtttatty ggttatt 3’ (SEQ ID No. 19)
ZNF582 '
Nguoc (R)  5’taaacrtaaaaacaacaacccracct 3° (SEQ ID No. 20)

Vi du 2. Sang loc gen dich dugc metyl hoa trong ung thur ¢d tir cung

Sau khi dugc sang loc boi cac ddy déao CpG thudc ving gen khéi dong, bdn gen dich
c6 thé dwoc metyl hoa cao trong té bao ung thu ¢b tir cung duge sang loc, 1an luot cu thé 14,
DBC1 (SEQ ID No. 1), PDESB (SEQ ID No. 2), PTPRR (SEQ ID No. 3) va ZNF582 (SEQ
ID No. 4). Théng tin chi tiét ctia ching dugc thé hién trong Bang 3. C6 thé thiy tir Bang 3 1a
trong s bdn gen nay, trir DBC1 da duoc biét dén gén lién v6i bénh ung thu bang quang, ¢6
it nghién ctru cho dén nay boc 16 mébi quan hé gitra cac gen ndy v6i bénh ung thu ¢d tir cung
Bang 3. Céc dic diém cua cdc gen duoc metyl héa trong ung thu ¢b tir cung duoc xé4c dinh
str dung vi day ddo CpG thugc vung gen khaoi dong (CpG island-Plus-Promoter).

Mi sb trong Vi tri nhiém

Gen o Tén day du SEQ ID s
UniGene sac the

Duoc loai bé trong ung thuy  SEQ ID No.
DBC1 NM 014618 9q32-q33
bang quan 1 1

SEQ ID No.
2

PDESB NM 003719 5ql4.1 phosphodiesteraza 8B
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m
M4 so trong Vi tri nhiém

Gen o Tén day du SEQID s
UniGene sac the

protein tyrosin

. . SEQ ID No.
PTPRR NM 002849 12q15 phosphataza, ki€u thu thé,
3
R

SEQ ID No.

ZNF582 NM 144690 19q13.43 Protein in ddu k&m 582
4
s ——

Vi du 3. Phén tich trang théi metyl hoa cua gen dich trong mau bénh phim cd tir cung bing
gidi trinh ty bisulfit (BS)
Gen dich: PTPRR

Cé4c nhém mau bénh phdm:

1. HeLa_ 0: dong té bao ung thu cb tur cung HeL a;

2. HeLa 10D: dong té bao ung thu cd tir cung HeLa (HeLa_0) dugc xir ly v6i chét tc
ché ADN metyltransferaza 5’-aza-2’-deoxyxytidin 10 pM (AZC);

3. HeLa DT: dong té bao ung thu c¢b tir cung HeLa (HeLa_0) duoc xtr ly v6i chét uc
ché ADN metyltransferaza 5’-aza-2’-deoxyxytidin 10 pM (AZC) va TSA 0,33 uM (Sigma
Chemical Co., St. Louis, MO);

4. AC: mau bénh phdm ung thu tuyén cb tir cung;

5. SCC: miu bénh phim ung thu bidu mé t& bao ¢ tir cung hinh vay;

6. Nhom dbéi ching (binh thuong): ADN huyét thudc cb tir cung binh thuong lam
nhém dbi chimg khong metyl hoa.

M&i m&u bénh phim néu trén phai trai qua qué trinh sira ddi bisulfit, va sau d6 1a giai
trinh tu bisulfit dé phan tich xem gen dich (PTPRR) trong mdi miu bénh phédm d3 bi metyl
héa cao hay khong. Két qua dugc thé hién trén Fig.1, voi phan mau den 14 chi ving metyl
héa va phan mau tring 13 chi ving chua metyl héa. Gen dich PTPRR khong bi metyl hdéa
trong nhém ddi chimg va mAu bénh phidm ung thu tuyén, trong khi gen dich PTPRR bj
metyl hda cao trong dong té bao ung thu ¢b tir cung HeLa (HeLa_0) va miu bénh phdm ung

thu biéu md té bao cd tir cung hinh vay (SCC). Do d6, ty 1& metyl héa ctia PTPRR c6 thé
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dugc str dung lam chét danh déu sinh hoc dé sang loc xem c6 ung thu ¢ tir cung hay khong.
Ngoai ra, dé xac dinh c6 ty 1é metyl hoa cia gen dich trong mau bénh phdm ung thu
cd tir cung c6 thé dwgc didu qua trong qué trinh metyl héa ADN, dong té bao ung thu ¢ tir
cung Hela duge xit ly v6i 10 pM chit wc ché ADN metyltransferaza
5’-aza-2’-deoxyxytidin (AZC) (Sigma Chemical Co.). Miu ADN dugc tach tir dong té bao
ndy phai trdi qua qud trinh sira d6i bisulfit va sau d6 14 giai trinh ty bisulfit (BS). Két qua
duoc thé hién trén Fig.1A chi ra ring, so v&i mau bénh phdm ung thu biéu mo té bao cb tir
cung hinh vay (SCC) va dong té bao ung thu ¢b tir cung HeLa (HeLa 0), gen dich PTPRR
trong dong té bao ung thu ¢b tir cung Hela da dwoc xu ly AZC (HeLa_10D) c6 mét phan
cua vung dugc giai metyl hoa.

Tricostatin A (TSA) 13 chét wc ché histon deaxetylaza (HDAC), va c¢6 thé duoc sir
dung cho ty 1& metyl héa thip hon. Dong t& bao ung thu cb tur cung HeLa (HeLa DT) da
duge xtr Iy v6i cd AZC va TSA. Két qua duoc thé hién trén Fig.1 chira ring, so v6i miu
bénh phim ung thu biéu mé té bao ¢b tr cung hinh vay (SCC) va dong té bao ung thu b tir
cung HeLa (HeLa_0), gen dich PTPRR trong dong té bao ung thu ¢d tir cung HelLa dugc xtr
ly AZC- va TSA (HeLa DT) da duogc gidi metyl hoa cao.

Tém lai, cac két qua néu trén da xac nhan gen dich PTPRR trong mau bénh phém ung
thu ¢d tir cung di dugc metyl hoa théng qua sy metyl héa ADN.

Gen dich: ZNF582

Céac nhém mAu bénh phim:

1. HeLa 0: dong té bao ung thu ¢d tir cung HeLa;

2. HeLa_ 10D: dong té bao ung thu ¢d tir cung HeLa (HeLa_0) duge xir ly véi chit e
ché ADN metyltransferaza 5’-aza-2’-deoxyxytidin 10 uM (AZC);

3. HeLa DT: dong té bao ung thu cb tir cung HeLa (HeLa 0) dugc xir Iy v6i ca chét
tic ché ADN metyltransferaza 5’-aza-2’-deoxyxytidin 10 uM (AZC) va TSA0,33 uM;

4. SCC 1: miu bénh phim ung thu biéu mo té bao ¢ tir cung hinh vay 1;

5. SCC 2: miu bénh phim ung thu biéu md t& bao cb tir cung hinh vay 2;

6. Nhom ddi chimg (binh thudong): ADN huyét & cb tir cung binh thuong lam nhom

db6i chimg chua metyl héa;
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Trong d6 mAu bénh phidm ung thu biéu mo té bao ¢d tir cung hinh vay 1 va miu bénh
phdm ung thu biéu mé té bio cb tir cung hinh vy 2 1a cdc mAu bénh phdm thu tir cac bénh
nhén khac nhau.

Céac méu bénh phdm néu trén phai trai qua qua trinh giai trinh tu bisulfit (BS) dé phén
tich gen dich (ZNF582) trong mdi mau bénh phdm bi metyl héa cao hay khong. Két qua
duoc thé hién trén Fig.1B chi ra ring so v6i nhém ddi chimg, gen dich ZNF582 trong mau
bénh phdm ung thu biéu mé t€ bao c¢b tir cung hinh vay 1 (SCC), mu bénh pham ung thu
biéu mo t& bao ¢ tir cung hinh vay 2 (SCC) va dong té bao ung thu ¢b tir cung Hela
(HeLa_0) da duoc metyl héa cao. Do d6, gen dich ZNF582 trong cac mau bénh phdm ung
thu ¢d tir cung s& bi metyl héa cao.

Gen dich: PDE8B

Céc nhém mAu bénh phdm:

1. SiHa 0: dong té bao ung thu ¢b tir cung SiHa;

2. SiHa_10D: dong té bao ung thu ¢d tir cung SiHa (SiHa 0) duoc xir Iy v6i chit uc
ché ADN metyltransferaza 5’-aza-2’-deoxyxytidin 10 uM (AZC);

3. SiHa DT: dong té bao ung thu ¢ tir cung SiHa (SiHa_0) dwoc xtr Iy v6i ca chit e
ché ADN metyltransferaza 5°-aza-2’-deoxyxytidin 10 pM (AZC) va TSA0,33 uM;

4. SCC 1: miu bénh phdm ung thu biéu mé té bao ¢b tir cung hinh vay 1;

5. SCC 2: mau bénh phim ung thu biéu mb té bao cd tir cung hinh vay 2;

6. Nhom ddi ching (binh thuong): ADN huyét & ¢b tir cung binh thudong 1am nhém
d6i chimg chura metyl hoa;

Trong d6 cac mAu bénh pham ung thu biéu mé té bao ¢ tir cung hinh vay 1 va 2 1a céc
mau bénh phém thu tr cac bénh nhan khac nhau.

Céac mau bénh phdm néu trén phai trai qua qua trinh giai trinh ty bisulfit (BS) dé phén
tich xem gen dich (PDESB) trong m&i mAu bénh phim bj metyl héa cao hay khong. Két qua
duoc thé hién trén Fig.1C chi ra ring so v6i nhom ddi ching, gen dich PDESB trong miu
bénh pham ung thur biéu mb té bao cb tir cung hinh vay (SCC 1), miu bénh phadm ung thu
bidu mé té bao cd tir cung hinh vay 2 (SCC 2) va dong té bao ung thu ¢ tir cung SiHa

(SiHa_0) da bi metyl hoa cao. Do d6, gen dich PDESB trong cac mAu bénh pham ung thur ¢
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tr cung s€ bi metyl hda cao.

Gen dich: DBC1

Cé4c nhém mau bénh pham:

1. SiHa 0: dong té bao ung thu cb tir cung SiHa;

2. SiHa 10D: dong té bao ung thu cd tir cung SiHa (SiHa_0) duoc xr Iy véi chit tc
ché ADN metyltransferaza 5’-aza-2’-deoxyxytidin 10 uM (AZC);

3. SiHa DT: dong té bao ung thu ¢ tir cung SiHa (SiHa_0) dugc xir ly véi ca chit tc
ché ADN metyltransferaza 5’-aza-2’-deoxyxytidin 10 pM (AZC) va TSA 0,33 pM;

4. SCC 1: mau bénh phdm ung thu biéu mé té bao ¢b tur cung hinh vay 1;

5. SCC 2: mAu bénh pham ung thu biéu md té bao cd tir cung hinh vay 2;

6. Nhém dbi ching (binh thuong): ADN huyét & cd tir cung binh thudng lam nhém
ddi chimg chura metyl héa;

Trong d6 miu bénh phidm ung thu biéu mé & bao cb tir cung hinh vay 1 va miu bénh
pham ung thu biéu mé té bao cb tur cung hinh vy 2 1 cic mau bénh phim thu tir cac bénh
nhén khéc nhau.

Céc mAu bénh phdm néu trén phai trai qua qua trinh giai trinh ty bisulfit (BS) dé phan
tich xem gen dich (DBC1) trong mdi mau bénh phim c6 dugc metyl hoa cao hay khong.
Két qua duoc thé hién trén Fig.1D chi ra ring, so voi nhém dbi ching, gen dich DBCI trong
miu bénh phim ung thu biéu mé té bao ¢b tir cung hinh vay 1 (SCC 1), miu bénh phim ung
thu biéu mo t& bao cb tir cung hinh vay 2 (SCC 2) va dong té bao ung thu ¢b tir cung SiHa
(SiHa_0) bi metyl hoa cao. Do d6, gen dich DBCI trong c4dc miu bénh phdm ung thu ¢d tir
cung s€ bi metyl hoa cao.

Vidu4: Phén tich metyl hoa gen dich trong cdc miu bénh phdm ung thu ¢4 tir cung

Phan tmg chudi polymezara metyl hoa ddc hiéu (MSP) dugc sir dung dé phén tich
trang thai metyl héa ctia bon gen dich trong cdc miu bénh phim ung thu biéu mo té bao cb
tir cung hinh vay (SCC). Két qua phén tich trang thai metyl héa dugc thé hién trong bang 4
cho thdy, trong mAu cd tir cung thong thudng, ty 18 metyl hoa cia DBC1, PDESB, PTPRR
va ZNF582 lan lugt 12 11%, 0%, 9% va 6%; trong mAu bénh phim ung thu biéu mo t& bao
c¢b tr cung hinh vay, ty 1& metyl héa cia DBCI, PDE8B, PTPRR va ZNF582 1in luot 1a
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100%, 47%, 100% va 97%. Céan dugc hiéu tir cac két qua nay 13, trong cac miu bénh phém
ung thu biéu mé té bao c¢b tir cung hinh vay, bdn gen néi trén duge metyl héa cao. Do do, ty
1¢ metyl hoéa cia DBC1, PDE8B, PTPRR va ZNF582 c6 thé dugc st dung thyc ra 1a lam chi
sd sang loc trong sang loc ung thu ¢ tir cung.

Bang 4 Phan tich trang thai metyl hoa cia gen dich trong cdc mAu bénh phim ung thu biéu

mo te bao co tir cung hinh vay

Ty 1€ metyl hoéa CGI cta cac gen dich (%)

Binh thudng (n=54) Mb SCC (n=30)
DBCI1 11% 100%
PDESB 0% 47%
PTPRR 9% 100%
ZNF582 6% 97%

Vi du 5: Phan tich sy metyl héa gen dich trong mAu bénh phdm khéi u budng trimg

Phéan ung chudi polymezara metyl héa dic hiéu (MSP) duogc sir dung dé phan tich
trang thai metyl hoa cua gen dich trong cdc mau bénh phidm khéi u budng trimg. Két qua
phén tich trang thai metyl hoa dwoc thé hién trong bang 5 thong béo cac trang thai metyl héa
ctia ba gen DBC1, PTPRR va ZNF582 trong miu bénh phdm khdi u budng trimg 4c tinh 1an
luot 12 50,3%, 50,0% va 56,3%, ty 1¢ metyl hoa cia DBCI, PTPRR va ZNF582 trong miu
bénh phdm khdi u budng trimg ban diu 1an luot 14 2,5%, 47%, 0,0% va 12,5%. Do chénh
léch v& mirc d0 metyl héa lan luot la 53,8%, 50,0% va 43,8%. Do d6, so v6i miu bénh
phim khdi u budng trimg ban diu, cac mirc metyl hoa cla ba gen ndy trong mau bénh phim
khdi u budng tring 4c tinh c¢6 kha niang danh déu cao hon. Do do, ty 18 metyl hoa ciia DBCI,
PTPRR va ZNF582 c¢6 thé dugc sur dung thuc ra 12 1am chi s6 sang loc trong sang loc ung
thu budng trimg.
Bang 5 Phan tich trang thai metyl hoa cua gen dich trong cac mau bénh pham khdi u budng

tring

U bubng trimg 4c tinh U budng tring ban D¢ chénh 1éch v&

-16-



22337

(n=28) dau (n=28) mic d6 metyl hoa
DBC1 56,3% 2,5% 53,8%
PTPRR 50,0% 0,0% 50,0%
ZNF582 56,3% 12,5% 43,8%

Vi du 6: Phan tich sy metyl héa cia gen dich trong mau bénh phdm ung thu rudt két

Phan tng chudi polymezara metyl héa dic hiéu (MSP) dugc sir dung dé phan tich
trang thai metyl héa ctia gen dich trong cdc mau bénh pham ung thu rudt két. Két qua phén
tich trang thai metyl héa dugc thé hién trong bang 6 théng bio trang thai metyl hoa ciia bén
gen, DBC1, PDE8B, PTPRR va ZNF582 trong mAu bénh phim ung thu rudt két. Két qua
cho thiy ring cac ty 1¢ metyl héa cia DBC1, PDESB, PTPRR va ZNF582 trong méu bénh
phéam ung thu rudt két 1an luet 1a 100,0%, 100,0%, 100,0% va 100,0%; trong khi ty 18 metyl
héa ciia DBC1, PDESB, PTPRR va ZNF582 trong miu mo rudt két binh thuong lan luot 14
25,0%, 25,0%, 25,0% va 25,0%. Do d6, so véi mau mo rudt két binh thudng, cdc mirc metyl
hoéa ctia bén gen nay trong mau bénh phdm ung thu rudt két c6 kha ning danh diu cao hon.
Do do, ty 1€ metyl héa cia DBC1, PTPRR va ZNF582 c6 thé duogc s dung thyc ra 1a [am
chi sé sang loc trong sang loc ung thu rudt két.

Béng 6: Phén tich trang thai metyl hoa ciia gen dich trong mau bénh phdm ung thu rudt két

Ty 1€ metyl hoa CGI cac gen dich (%)

Mau mb rudt két binh M4u bénh phdm ung thu
thuong (n=24) rudt két (n=20)
DBC1 25% 100%
PDESB 25% 100%
PTPRR 25% 100%
ZNF582 25% 100%

Hiéu qué dat dwge ciia sang ché

Phwong phép sang loc ung thu theo sang ché co cac uu diém sau ddy so véi cac giai
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phép thong thuong da dugc mo ta & trén:

1. Phuong phép sang loc ung thu, chit d4nh d4u sinh hoc va cach sir dung ching, theo
sang ché sir dung ty 18 metyl héa ctia mot gen cu thé trong mAu bénh phdm phan 1ap duoc
lam chét danh déu sinh hoc dé xac dinh nguy co bi bénh ung thu, vé khi so sanh vdi cac
phuong phap thong thudng ching han nhu nao sinh thiét ¢d tir cung va xét nghiém HPV, ca
dd nhay va tinh dic hiéu cua phuong phap sang loc ung thu theo sang ché déu cao hon so
v6i1 hai phuong phap néu trén.

2. Phuong phép sang loc ung thu, chat d4nh d4u sinh hoc va cach sir dung chung, theo
sang ché c6 thé khong chi dugce str dung dé sang loc ung thu ¢d tir cung dong thir nhit, ma
con dugc st dung két hop véi hodc hd trg cho xét nghiém HPV dé sang loc ung thu cb tir
cung dong thit hai, dé dat dugc hiéu qua sang loc ung thu ¢ tir cung chinh xéc hon.

3. Phuong phép sang loc ung thu, chat danh d4u sinh hoc va cach s dung chung, theo
sang ché co6 thé duoc 4p dung khong chi cho sang loc ung thu ¢d tir cung ma con cho sang
loc cdc loai ung thu khac (vi du: ung thu budng trimg, ung thu rudt két va twong tu) dé hd
trg chan doan & miu bénh phim bét thudng.

T4t nhién, c6 thé thuc hién nhidu thay ddi va sta dbi trong phwong an dugc md ta &
trén theo sang ché ma khong tach khoi pham vi ctia sang ché. Theo d6, dé diy manh phat
trién khoa hoc va céc linh vuc st dung, séng ché duoc boc 10 va duge du dinh chi dugc gigi

han & pham vi cua cac diém yéu cau bao hg kém theo.
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YEU CAU BAO HO

1. Phuong phap sang loc ung thu, dua vao viéc phat hién ty 1€ metyl hoa cua gen dich
trong mAu bénh pham, va st dung ty 1é metyl hoa lam chi sb sang loc dé x4c dinh nguy
co méc bénh ung thu, phuong phép bao gdm cac budce sau:

buéc 1: chuan bi mau bénh phim;

budc 2: phét hién ty 1€ metyl héa cia trinh ty CpG trong gen dich 1a ZNF582; va

budc 3: x4c dinh lidu c6 ung thu hodc thay dbi bénh Iy tién ung thu hoic khong
trong mau bénh pham dya vao ty 18 metyl héa trong gen dich, hodc st dung ty 16 metyl
hoéa ciia gen dich 1am d4u 4n chin doan.
2. Phwong phap sang loc ung thu theo diém 1, trong d6 mAu bénh phdm 14 mau bénh
phdm duoc phan 14p chon tir nhém gdm c6 mau sinh thiét ¢b tir cung, dich cd trudng,
mau, nuée tiéu, phén, nudc bot, té bao mang nhé“ly ¢ miéng, dich da day, dich mat, té
bao biéu md cb tir cung, va mé ung thu hau phau.
3. Phuong phép sang loc ung thu theo diém 1, trong d6 phuong phép xét nghiém ty 18
metyl héa cta trinh tw CpG cuia gen dich bao gdm phan ung chudi polymezara dic
hi¢u metyl hoéa (methylatio n-specific polymerase chain reaction-MSP), phan {ng
chudi polymezara dic hiéu metyl héa dinh luong (quantitative methylation-specific
polymerase chain reaction-QMSP), gidi trinh ty bisunfit (bisulfite sequencing-BS), vi
day, khdi phd, sic ky long hiéu ning cao bién tinh (denaturing high-performance
liquid chromatography-DHPLC); va gidi trinh tu ADN dua trén su giai phong cia
pyrophosphat va két hop bét ky cac phuong phap trén.
4. Phuong phap sang loc ung thu theo diém 1, trong d6 gen dich ZNF582 ¢6 trinh tu
nucleotit dugc néu trong SEQ ID No. 4.
5. Phuong phap sang loc ung thu theo diém 4, trong d6 giai trinh tu bisulfit metyl hoa
ctia gen dich ZNF582 duge thuc hién bang cach sir dung cip mdi ¢6 trinh tu nucleotit
dugc néu trong SEQ ID No. 19 va 20.
6. Phuong phap sang loc ung thu theo diém 1, trong d6 gen dich ZNF582 duoc nhén
biét bang cap mdi co trinh tu nucleotit duge néu trong SEQ ID No. 11 va 12.

7. Phuong phép sang loc ung thu theo diém bat ky trong s cac diém tir 1 dén 6, trong
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d6 bénh ung thu 13 bénh ung thu ¢ tir cung, bénh ung thu rudt két hodc bénh ung thu

budng tring.
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<110> Hung—Cheng Lai

22337

DANH MUC TRINH TV

<120> Phwong phap sang loc ung thw

<130>
<140>
141>

<160> 24

210> 1

<211> 5000
<212> ADN

<213> Homo sapiens

<400> 1

ggtcttcacce
agcagggcag
ggaaacaaag
gagagagaaa
ggtgggtegs
agaactgacc
agaaagttgc
tgggttigtyg
aggctgagaa
ccttctgaga
ctctttgteg
ccattttgtt
gccteectgg
catacaatgg
gcagtctaag
taactcatta
aacagacaag
gactccaacc
accttttect
taatcttcag
agtaaacaaa
tgcttcagga
attttgettt
ggtctccaga
aagctcttge
acagtgtcaa

tgaagttgcece
ctgttgecta
agaaagatag
agaaagaaag
agaaggagtg
tggggaacct
ccaagaaaaa
gctggagagce
gctetgeact
cccaggatca
attaaataat
tcaagactcc
tggtcacatc
caatcataaa
tgectttgea
caattccaca
gaattgaggc
tctctggage
atgacttcct
gggactaggg
cataccaaat
agaggcccta
ttattttcat
gaacttcgtg
ttcattctgg
acactcacag

tgactacgtt
ctaacagtca
ggacgaataa
gaggagaggc
tgtgtggtgg
gtgttcaaga
agggagaaat
tgtcegtggt
ggctgeteet
ttctggetag
ttttcecgag
tcttccteca
tctetettat
agcagacaac
tacattaact
tcaaccctat
ttaaggggta
ctgcacttcet
gceectecat
atctgcattg
gtgcgetgtg
tgttagcagc
gtcttagtce
tcecectceage
gaggttacgt
agagacgcgc

gtctcagatt
tggaagtaga
aggaaggaat
aagagatagt
gcgtatttet
cctgaacctg
ttccaccagg
gctgactecet
cctecteectt
ctcgatgtct
ttcccagtte
attagttcac
catcctttga
atgcactgag
catgagcagt
tagatgggta
agtgaﬁttca
actgaatctg
ctggtagcect
ctgatttggt
tgggaattat
cccagcectge
ctgtacccte
ttcteectee
gggctetege
agacacaaac
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gatttcagaa
tctcagetgg
ggggcacaga
gacctggggt
tcgtggtcag
gaccagaagc
cgaaaataga
cctcattggg
tceteteccee
tctectetet
atcactcaaa
tggetcctag
attaaaaaac
cactcactag
ctaagtgccet
gatatattat
ccaagaccag
gctettttac
taatgcttte
ttaaatcaga
catacgaggsg
attcaggctg
gceecttecee
tacatcctge
ctacacaccg
ggacccacac

ctgcattatc
gggatgatgg
cagaaagaga
ttcataccge
aatcaaagtc
caagggaaag
aatcgctgac
attccagtga
tcagtcctga
ttctecettt
catttctctt
attgttctag
aaacaaaaaa
gtgtcaggga
ttgcatatat
tattctatta
acagctacag
atattccaac
tattcttgece
agggaagcaa
ctttattttce
attgcagagt
cgcetetggt
ctacgtagag
agagaaacaa
gggcaactcc

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



cgagacaaaa
acactcaggt
tttgegegta
cccagacccea
aggcggecte
aacactccte
tceeccatte
gcegeteccee
tcgeteecgg
cgagcgaacc
agccgggagg
ggaccagcga
ccacgectge
ttcccaccga
ctccaggtaa
ccgggeegea
ccgetettea
cctgtgectg
cgegeteeceg
gcggegtegt
gggagggstg
tttgtacgta
ttacacggaa
ttcctettgg
tatttagcce
cactgggacc
ctgtecacttt
tggatagtgsg
aaagtctggg
ttctgttggt
aaagcgtcct
atctggggcg
tcgtetttet
ctctcecatgg
agagagagag
gggagatcta
aattgactta
ccaagggceag
ctttcettett
ttggtactgt
aaaggcttge
ctcggecaget
taggagaaga
ggccgetgaa

cccacacteg
actcgcgaca
tgcgeggtcece
cgaaactccce
ccgtetetee
ggaagcaacc
attttcggee
gececggagac
accccacgge
cgcgagagag
cagagggagt
aggggacttt
agtccceegeg
gccgaataaa
ggcggegeeg
ttcggggegt
cctggecegece
gggctcaaag
acgtgtgcac
ttgecgtttga
aagagagaga
tgtgtttgta
tgggaccctt
ggctetggge
aatgttggta
cacagcttaa
aaattctaca
gtgacagaga
atagggattt
tttggggagsg
cggggacttg
gctgtggatg
ttccecattt
ctceeetgga
agcaagagcg
caatttgaaa
aactgctgte
gggggeggtsg
tcetecatcet
tgggettggsg
cctactcage
gttactttct
caagggctgt
aagccctett

atggatccac
cacacagtac
ctttggatge
tacggctcag
tceteteget
ccggegttea
gtcgeegget
cgcggegeac
tgcaaactga
ggagagagcg
agtgaccgcce
acggctgagt
ccgtgeecegg
aagcgtccte
ggtgcagcge
ceceegegete
ccgeegectce
ggctaattge
catggtggga
tgcgtgtgtt
ggtcctataa
tgtgtgeecet
actataggat
ttggggttty
cgettgaagg
tatgaaagag
ctgggcagac
aagggggaag
accctgceate
atctggcaag
ctcatccatc
atatggaagg
caggcgggga
gttaggggga
agagagaggg
aggggetgtg
ggtttgcacc
gaggaatctc
cctgggagsgc
ctctggggece
aaaaatgctg
caaggtaagc
gacgctggga
aggggaaaaa
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geggeegtgg
agtcacgctt
tcgtgegeat
cceceagececea
tctectecte
gctecteeet
aagtcccectee
ttggacttce
tctggegege
agcgagcaac
ttcecggagee
atgagccagg
aatgcgagct
ccgcagetet
cececgeagece
ctcetgeeect
caagtcttct
gggtttgagt
acttgatgtg
cgtggtgtgt
cctacttacg
cgtgtgtett
cacgtagtca
gggaggatta
aaaattcctc
acatggccaa
tccaagattce
tcagecggtgg
ccegtttgea
tttgcatgga
acagttgcaa
agatggatgg
agccceccaga
tattgagaga
agacagagag
agtgtggaac
tcgegtetet
agccaggaag
tctttaggta
agccattgat
agttttactg
ggcagecegtt
cacagcctet
agtagaaata
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aaacacctgc
aagggcacca
agacacaaca
ccegggeege
ctccgectaa
ceceegececce
ccecggegtag
ctctccatte
ggggaggagg
agcgagageg
gggattcatg
ctgctaggag
gcacgcaggsg
ccgecaaaga
cgctgeeett
ccecctacceg
ccagttctag
gagtggegtyg
gtgctagtgt
gtgtgtgtce
gcgegatgtg
tttaattagg
ccgggaaacc
tggggetgta
caaacggtgg
cceeegagge
tgatgggaat
gctecttate
atcaacagag
tccececteag
agggtctcag
ggcactttcce
gagtctctee
aggcagagag
agagagtgtt
ccatgacaga
cacttggcte
gtagtttggg
ggtecettgg
ttgattccca
ctgttagcat
ctgetectecag
tgtctagete
tatttggeet

cgceccagaa
ggattccggg
ccctacacge
cctteecteg
agatgtacaa
cggeegeege
cceggectee
gcecagecgece
agagcgcagg
agagcgagag
cctgtecteg
ccaggtaccce
ctcteccaag
cggacattga
ggacccggee
gcacccttgt
ggagggggtt
tgtgtceeceg
gtttgegtgt
gtgtgtgtaa
tgtgtgcatg
tctcteccage
cgetgtggac
gatggcacct
aatcctgecta
aaatgagacg
ttggagacac
tggggcttigg
cceeteegge
gggaaaggag
aggaaatttc
taagacagat
ctaaatatgc
gtggagaggg
tcagtactga
atgtggcagt
caaaatactg
tcaaggccect
ccaccctgge
getgectett
ggcttccaga
gcagggagsgc
agcacggagg
aaaaaatgta

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200



cacatatatt
cacacacatg
gcectagtgg
ctgatacctc
tcagggcaga
atttttggga
gaatattaaa
acattcagta
gatcaatacc
cccctatett
tcaaacttca
aagagaaaag
acacacacac
gagagacaga

210> 2
<211> 5000
<212> ADN

ctaggaagat
tgttcatatt
gtgggttcta
aggctgaagc
gctcectgga
actgcctcat
gagcagaaag
gtgggttagt
ctttccacte
gccaacctge
cattttcaga
atccaatgcce
acacacacac
gagagaacat

<213> Homo sapiens

<400> 2

agaacaactc
tggtcaattt
cacaaatgtt
ctcagaatct
tccattaaaa
tcaaaaaaag
ccctgtataa
ctgtettttg
taagaatgaa
ttaagcctct
gaccatctaa
cagtgactga
gaacagcagce
atgcctcacc
acagcagttg
taaggaagag
ttgeettgga
atcccttgge
gggtcaccat
catgaggtct
cctgggetgt
tgtgaaaatg

tgaagcatca
ctcectetge
gactacaaga
gcttctagga
aatacagcat
agagctaaac
ctgaatttgg
aagtcttcat
aaaaaaacaa
atgttactgce
tttatctccc
atgggcagtg
catccttcta
aaggagaatg
acatgggcegg
gtgaaaatgg
tcttagggga
acaaacttcc
ccaactcagc
ctccatcact
agggcccecetg
tgttggtgaa

atatatatat
ctggggagag
cctgcaggcea
cttcacatag
ttatcttggg
tttctetett
gcaggactct
ggcatgccca
ctcccagcecaa
caccatgacc
gatgcatttc
tcaatcacta
acacacacac

tcccacctte
tcaagcttge
gcacttccta
ggacccaacc
agacttttte
tgagaagaga
gattgggaat
ccagtcacat
aaaacaaacc
cettgteegt
cgtgccattg
gtgtctcgea
aaggcattct
agggaaggcce
ctggacggga
gggagaaagc
acgtatgtgt
aaacgatgag
cttcggagta
tccegggtgt
ccatttcggg

aagcgagagg
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atatatatat
ataaaagcaa
cttgcagaca
ccacagagaa
tagggggtac
tcctaattca
gtggcctaaa
ggactagaat
tatacactct
cctaccaaga
agggtttttc
ttcccgaaag
acacacacgg

agaatcctcc
ctccecetecat
aaaagcctcce
tgtgcagaaa
caggttagcet
agcaaaggta
gatatcttge
ccaagagtgg
ttaaaattgg
ataagcaact
tgaaaatcgg
gctgtaactce
tcectetecte
ttgttgactg
tagaaaccag
caagaaccat
tcaagggtgc
tagacatgga
ggeggtegss
gttgagaggc
aggggectcece
cttacacagc

-27-

caatcacaca
acatgtattt
taccattctce
tctectteag
tagggccaag
cagacgatcg
gagggaatga
ctaggcttat
aggactgtat
caatcgecttg
tatctggaaa
acacacacac

tggtggeggg

ctgcagggat
tcecteeett
ctctgeetge
ttttatgagce
ggagatggag
gaagaataag
ttctetatga
tccaggaaga
atacttcttt
ctagataaaa
gcaggaatta
agagtttaca
cagcacagct
cccageccag
catgaacatt
cagacagctt
cttcecteege
atgggcttet
ctgggggaag
aagcaaatgc
tggtgtttag
ccttcagggg

cacacacaca
gtaggaacct
tgtccagagg
gaaactcatg
gaggagaccc
aaactggaag
gaattcccca
caatcagcta
attgctccca
tctteectea
catggccctg
acacacacac
aggactgaga

gcectgagget
tatttcctcee
taaacaccat
aatttgccectg
tttttttgta
gttagactct
aatttagaaa
aaaaggaaaa
gtgcecttgea
tcctttetta
ctgcgggaac
agggaaggat
cagtctgtge
agtgtgagga
tagtgacacc
ctttctgtte
agggcctcecce
tctgaagact
aggacggaac
ggtggeteggg
ctctgggatg

aagaggggct

4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5000

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

1020
1080
1140
1200
1260
1320



ggggegetgg
gaggagggga
gcegagecge
aggggcgeag
agggtgggag
ggcaggegssg
ggtcgagetg
gagcgtgttt
tgtatgcgeg
cgegeggtee
cacaggccgg
agcgggtgeg
gagggatggg
actcggacga
ccetgeecegg
cgggacceee
gegegggtte
gcagcgcecega
ggcacacgce
gcggagttgg
cttttcattt
gggtcctgga
gaagcaggtg
aggaagaggg
agcactgagc
atagtgccece
ggaaccgagc
ggagcagagt
gacagaattg
cgtggtttce
cagagagtgg
atatttattt
ctcaaagtac
tttcctttea
tcctaatgte
atggattatt
gatgaaggca
ggaagtccaa
atgaagcttg
ccattatagt
tcctaactat
aggatttatg
gctatacttt
ctttaggagc

gggceggegtce
gggcegeegag
gggcacgctce
tggggceceegg
cgageggagses
caggcgeecy
g8CgeCeecy
ggggegeege
ctceeceget
ccggaggete
ggggegegea
ctgggteeceg
ctgegeecece
gtccagcteg
cctettegte
cagcgtagcce
cgcagccccce
ggccgagact
gtgggggcecg
gtgaccgtga
gtggagatga
agcgtcctta
ggctggeetg
gtggggacca
tggatttgecg
atattccgat
gtagggattt
ggaacctgtt
agagaaccgg
agtgcagtac
gattttgagg
cttaaagaca
cgttaaatcc
gcaaacaaga
agatagaatc
tgtcaaagac
gcecacagtg
aagtttttta
actgatgttt
aaaaacatcg
tgaatgttaa
acagtacaaa
gettttgteca
aattttcagg

gggatgagtg
gegeggtgece
tgcectgteg
gcggetgegg
aggeeacgegs
ggecgeectgg
ggggeegege
ggcgegegegagy
cggggaggaa
ggcgegeggsc
gtcecgggege
gcggeegegg
agcatccatg
cceegecaga
cagaccgacg
cgegteecgea
gcegegaccea
cagacctgcet
tcegeeeegt
ggecggttggt
tgggagcccea
getggteetg
ttcctecttg
ttgagagcat
tgcecttgtag
ttttacctgg
gtgaatgaat
gtttgtcact
gccatgagtt
agctgtctga
aagtggaaaa
gaagaaaaat
aagaggcttt
taacaatggc
acagccttta
acatttgtat
gaggagtgag
atgaacctat
gettgtggtt
tttattgagce
cagtgtgatc
cctaccagtt
agctctetcet
gatgaaaatg
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cagaagagac
agctgecegeg
ggagagctcce
ccgeggagece
cgcagaccga
cccagggeeg
cgagggagga
gtggeggeeg
gatggcccaa
accgeggceca
cgeegeggece
gcgegeecees
tctcgecagag
ccaccagegt
ccgeegacge
gggceegceac
ccagcagggg
acaccagcgt
cggeggggcet
ttggagaggt
ggaaatgtgg
ggggactggg
agggcaggaa
tcggtggeea
gtgactggtg
gattaccagc
gagtgttcgt
gtaacgtttc
cggagtgtca
ggatgattct
aattgtttag
aattatttaa
tcattgtgta
atatcctatt
cctggtcaat
ttttaatagt
gagaaggata
ttttttttta
gcagtgtttc
acctactatg
ttagcatagce
gcecattegt
ctcteccceet
ttaaatttgg

-28-

gaggcctetg
cacaggggcc
gggageggcesg
ggggcacctg
aagtggggaa
cgggtgeggs
ggggaaggcey
ctggtgegeg
aagggaaagt
gceegacgga
gccececcteac
gcgegegeeg
cggegtgatce
gtcgcagggce
catccceceeg
cgagctgggce
ccggaggege
gaaggtaaat
cgcacgggta
tgtcactaag
tcagaaaaag
cggggaaggsg
ggctgtgget
gtcectgttga
cagttgcagce
caggctggag
gttttaagag
tctgggttgg
gcagagccac
gcacatacaa
atggttaaag
atagtgtcct
aatctgggca
gtacagagag
aggttaccaa
taaaaacttg
acatgttttg
acagcatctg
tctggcagta
tgccaggagt
atgtctgaag
tacagaggca
ccetgtteac
tgaaaatatt

gacagcggag
ccgeggegga
g£8aggLeceg
aggaggaagg
agaaggtgca
agcceggega
gaggcgegsg
cggggegetg
tggggtgacg
gcggeggaca
tgcaggtggce
gagceceggee
tactgecggg
ccggeggeac
agccgegegt
agcggtagca
cactgctgca
gcececegeget
gggggcteeg
gaggagttta
gcecctggag
agcgcagaag
tggtttatge
atgaaatctg
accaggatag
tctcagcaca
atgtgggaac
ctgcatccta
cgtgagggga
ctgatcttce
cagtcgctaa
cccgtatgtt
ctgggtettt
aaaaaaatac
gaaccattcc
gtcttcattg
gcttcaatet
attgtttaac
atcataatca
aagctttecte
actagagtct
tgtgctgaac
acaaagttag
aagttgggat

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960



attatcagta
ttgtgacagc
tttgttttct
tttgttcagt
tcaagaggct
ttagcagctt
ttgacctggg
taattcactc
acactacttt
gagttattta
gtatcctttt
tgttctgtge
agactaagca
cceccacceccet
tacagtggtg
atgaagtgta
gcttgatetce
tgaggcatta

<210> 3
<211> 5000
<212> ADN

aagaccatcc
tcatgaactt
agaatatcta
agaagaaaga
gcttagagac
gtataaactt
taggagttta
taacccatta
gcattgtgtg
tgcaaatctt
aggcctgtga
ccttttgttg
ttettttttt
ttccaaagca
gaaggttgta
tcctcattat
tctetetete
tgatgtcaaa

<213> Homo sapiens

<400> 3

aagaaaaata
agcatttcta
taaataaatt
gaactttgtc
ttgctetagg
aaattctgtt
attattttgg
aataggagaa
ggagtgtgcece
catggagata
cattgtcccce
tgacataaat
cacctaattt
atggagaaag
caattatttg
atggagactt
tatgaggcac
tagagttagg

gacctattgt
gtaacagatg
atctcaaagg
aactatcatt
gagttgggac
ttgcggeges
tttgttagaa
gaggttgcag
acacgcatgg
tgtctctatt
ttcteccact
cataaaagaa
aagctctggt
aaagcactga
gctaggacaa
caatgtgctg
ggctaaacaa
getttetgga

ttttgeetga
tgtgatactt
taatctcagt
atactgaatg
caaatgaagt
gtattaatct
actcattttg
ctgggaatgt
gatctcagaa
acagaattat
ctcggtgttg
ctgagataat
gcecgtaagag
cacaggtgga
atagtttcca
ctacttggcc
ttttctagca

aagtgggata
ttagatgaga
ttgactcagt
ttcatttatt
atatcaataa
gagtagggaa
agtgatacgg
cttagagtgg
gggagtaggg
ttcagcagag
tgttggagtg
ataaatggta
ggatagccta
atgagatgtg
ctttattcaa
tagaacaaac
gtgttgtgga
aaagtgagac
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cggttgaaga
tttttggttg
ttagtacttg
aacccattct
aaaaactgaa
cattgctact
ctttatcaag
tggaaatgaa
agtatatatt
tatcacagaa
tattgtettt
tttataaaaa
tttgagatag
aaaataaaat
ccecetecce
tctggtatte
ataattcatc

caattatttt
agagttattc
aagaatttca
catttttgag
agtcatcaaa
atagatacta
gaaaagcaaa
tttgggatga
ggtggagcac
aaggcctgtce
cttecetggec
ccgecetggge
tttcccatta
cagctcaact
gttaatggaa
cacagataaa
agagaaagat
caacattaca

-29-

cctgaagcag
ctccagagaa
gcaactctag
gtacattttt
gggacaatga
tggcttaagt
aagattccca
acccctggtt
tgaagtgaaa
ctgccctaat
tctcaatcgt
ctttacattc
ttgctaggea
ctttaccatt
ctggccattt
cccagagtge
tcattaagct

tcectaaccet
ttctaagctt
aagagttaat
tatctatttt
gttcttcaac
aacaatagat
ctggaggaca
aatgatagtg
gttgctagag
aagatattaa
ttgtctcteca
tctctgatcet
gttgtctcaa
caatgggcac
tacaaaactc
tgaactgtct
cactgtaatc
ccttcgaaaa

tagttcaaaa
attgtgaatt
ctactccatg
aatacttccce
gceccaatta
attaaaaggc
aataagagct
cattgactta
tttgagacca
atatttaata

aaagttcaca

atttttttgt
cgtggtggtg
tggtecetgtt
tacatcaatt
aaaaatgtgt
tttagaatga

ccagccectge
tacagaatgc
tgtcagtatt
gcatgaggca
attggagctc
tttataagta
gtgaatcagg
ccacagaaat
aggggctaga
aagtacatct
gagctgaaga
tataaggtcc
ttcacagagg
ttgttagcce
agcagttctt
gaaagaataa
tagagttagt
ctagtgtggt

4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5000

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

1020
1080



ggtggtgcaa
gaaagggcag
gactagcagc
ggataaaaaa
ggatgagtcc
taaagttaat
tattctacta
gaagaaagtt
aagctgtagg
ctgecettggg
tcetgtagge
tcggtccacg
gtcatcagcet
accccacctt
ccgeacttec
ctactctget
ttgcetegtg
tgggctggceg
aggcatttge
cteteteecet
actgectctge
ggctetttet
tcaatgcaaa
ttcacgetge
ctgcacatge
gtaaaacagg
tgaggcecgaa
gtgaacattt
tcectgetet
catcctgcta
tctagcecgagce
aagatcgaaa
ttgtcactceg
gtctctttea
aaaaaaaaaa
acagatttga
ttgaggcacc
agatattata
gacttgctag
cagggagatt
ccagagacga
ccttcaagca
gttctgaaat
gtgtacaata

gtggaggaaa
aggcecctggg
aattagccat
ccatctaatg
aggcactgac
tacctccacg
gtctaaaagt
taaatacagt
aaggacgaag
aacgctteccece
gagtcctggg
tgtaaatcaa
ccctectetg
cggatttgtg
ccctteecca
ccaagccgec
agggeeggeg
cggagtccac
cgectctgag
ctcttaggga
aaaccccage
aatagcactt
cactatgcegg
aggtaagggg
ttaaggactc
acagtacctg
aacttaacct
tcaatatgaa
tgtttctagg
gatgtaacct
gctcatagga
tacatggttc
aattttctaa
gcaccgtgge
acaattacag
taaggtgtaa
agaatcaata
tgtggtgtcce
gctgaattcce
ttagaaaccc
ggecattttec
acatttgctg
tacaatcctt

gtaggagtga

atgggaaaga
atagttaaaa
gactaataag
gcagactgtg
gtgatccatt
aaacaaaaag
atcttctcac
cattgagctg
tcacccccaa
ccgagceagcec
aagctggtca
gatttgggga
actcctgtgg
atggacgctg
ceceeeaccecece
gctaagaccce
ctgggcatge
cctgeegtet
cgettetgtt
ggttgaagct
cgaggacctg
tacctgaagt
agagcagtct
ttgccagget
taggaaaagc
acagggaagg
aaaattagct
tacaggtttg
ctatgcactt
tttctactge
aggcattgge
acattagtga
gccaataaga
tagcgtccege
ttccaaagct
ccaagagtaa
tcaagtctcg
ctgetttttg
ttatcattgt
tactgtgaca
ctgagtgtge
agtgtatact
gcagtatctt
aatatggtac
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ggcaacagtg
gagaagtcta
gctttccaca
gtagcctcce
atctttcacc
gtgecttett
ttetttetgt
gaaagagtgg
gatacatggt
agaatgctca
atctgcaaat
aagagtaggg
tcgtgecececee
ggtccctagt
cacccccaac
ggagaagecgsg
tcagtagccg
ccgeettgge
ccecttaccee
ggtgetggtt
aatcccggag
ggggtcgtgg
getteectge
tagagccgga
ttgeettgeg
ggtgagggag
cttgattttt
cteececcett
aactgtcaat
agcggctact
tgtaacctga
tgctgcacca
ggaagaaaag
tggcatatta
gacaaccctg
cagtgagact
tgaggaagca
catacatagc
cacacacaca
gcagttgtec
ttctecatcca
atgttctagg
ttttaaaaga
tttettatte

-30-

tccataaaga
gctgagggac
ctccaaagac
tagagacaca
ttaaagagta
gtgcttcaat
cactgtgagg
aaagagaagc
tactgcttac
gcagtggaag
gccaattcece
tgggtggceat
atctactctce
aaccacagca
caccacccca
aatttcactt
cggegetget
ttctgggegt
gcaacctect
tectgteggeg
actagaagac
tggagtttct
gctgtgeetg
gctgtgeatg
aagaaagcct
tcgtgecacct
ctttacttta
cgectecceet
ttttcaggag
acattcataa
tggaccacat
ggctectttg
gtttcaaata
aaaaaaaaaa
ggttaggcac
gctcccaaat
aaccttggga
acctctattt
tgaaccaaaa
atgcagtagt
atcacacata
ggtaatgagt
gtgggtgaat
cagctaacgce

cacagaggca
ttcttgactt
ttagatggag
gagctgggec
aaagggaaac
tacatggata
acttgagtca
aaagaggggg
accaagcaag
acacctctat
agcagtgagc
ggttgacaat
actcagctac
agtgtctcce
gcgatggage
tgaaattcce
gctgggetge
ccagaaggcc
actgctette
ccacagactg
ccttggeggt
cctecaccte
ctccttaate
agatgggaaa
ttctaaaaag
gttggaaaac
tacgaaaata
ccgtctagat
agggataaga
ggtctcttgg
ctcecgeccaa
geceectgete
gaatcctctt
aaaaaaaaaa
tgtccetegg
ataaatagat
agtacctgag
aatgcagaca
taaaatatgg
cctgtaacaa
tccattecatt
aaaaataatt
tttattctcet
tattatttaa

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720



atgtatcatg
acatgttaat
attttgagaa
tgaattattt
cattgggttg
cagaaaaatc
gtgtagtcat
ttgagtaatt
tttactgtag
acctagaagc
gccaatccaa
attaatcaac
ttgcaagata
acagcagatt
aattttaaac
tctaataaca
gcttctatac
aagatattaa
ctcagaacag
taactgtaaa
ctggtggaac
gtaagtgttc

<210> 4
<211> 5000
<212> ADN

aatcttttga
tgttataatt
gtagaaaata
cgttaccaca
agttttattt
tcaattctta
tttttcaaaa
atatcttaaa
atgaatattc
ctgtagcccet
tccatctcta
caattttaat
ctattcattg
gtaagtttaa
agcaatttgt
ttgttagggce
atttggagat
tctctacttg
aggctgactt
gctaattgat
tgatgacacc
tttttagcta

<213> Homo sapiens

<400> 4

gacgaccctg
tagactcaca
tcagagtcag
gtgagaaagt
gtttggtctt
cactcaacac
agaacatagg
gtcttgaacc
ctcacaagtg
aataaccaac
aagctgcaag
aaccgagata
tctaattcta
taccctctee

aatgatccct
gctgattttg
aagtggccat
aaaaatggta
tttecttecet
agtgggatgt
aaagatgatg
acaaataagg
tgaaattcaa
ctctgagett
cccagcatta
ggcacgaaga
aaagtgtgct
tgaagaatgt

gcaaataatg
atgatgttat
gctatgactt
tacaattctt
atagtattgce
ctaaggtagc
ctaacatata
agttataaat
gggatgagaa
agattttacc
cttcaacttt
ttaataagaa
tattcatatt
tattatagtt
gggtcacaag
ttttcatcag
taagaaaata
ttgaaggtgt
cataaagaag
ccattttggt
ttataatgcect

gcetectagt
tgaccaagag
ttcatcatcc
tagaagaaag
ttcctecata
taaagggaaa
actttttgca
tcaagtagga
ccatccttge
tgcttatatt
cattcttecet
aactaataaa
ttccaccaca
gtaaagaggc

22337

cataggatta
attgtggagt
gattattaaa
caatgctgaa
ttaataatag
aatgatttag
aaaaagttta
aaactgaagc
aaatgaggac
tggagttctg
ttaatttgca
aatgcattta
taatatagta
ctcttgecaa
ctgtcatcag
aactaaaaca
agtggatggg
gagtttgtta
ggaaatgaat
tacgcccagg
ttagagatgg

acttatactc
tataatggtg
tctaaatttce
ttagcctgag
agcaaatact
ctagagccac
tctaccctet
taaatctaca
tgaagttgtc
attaaatcat
tttatggaca
tggctgaaat
tcaccgcacce
aatatggtgt
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ttaaagctat
tttcaatagt
ttatttgcaa
atgtgggatg
actgacacaa
ctggtctgee
aagatcacat
atgtgaaaaa
ttttgeteat
ccaaagggta
aaacaaagat
aggacatttt
aaatacattg
tttcatttta
attaaaattt
aacacagctce
atgacaaaga
cttttatgga
tctatacatt
gtatcagcaa

gaggaatgtg

ttgtgtagcee
tatgacttca
tctttggeag
agatggctgg
gacgcatgta
tcgecectte
cctcttgaac
actgtctcct
ttttaatatc
tttatttgac
aaaaaaaaaa
gctatttgaa
tacaaggaaa
gttttggaaa

tattaaatac
tctttggecac
acagctgtag
aaaacataca
acattcatta
aacaatatca
ttgatacatc
catgtcttga
cagatgagaa
tattaccaaa
aaaaagtaag
tatatttcaa
gtgttttatce
aatgcatttt
atcacagtta
cttggtctaa
tcaagaaatc
agacttttct
caggcctett
ctgctttatg
ctaacgggat

tccacctact
gaggcttggt
attaatgaat
ctttgtacct
catatagaca
ccaagatcag
tcgcaacact
caactgtccg
agtaatcagc
cctcaggaca
aacaaaacaa
tccacatcetg
atgcagcctce
aagcatcttt

3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5000

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



gcagaaagaa
ttttacatat
actttcaaat
agtcttagag
aggtttgagg
ggacaaactg
gtcctgacceg
gtgtaaagtc
attaacaact
tttacatctt
atagatgtaa
tcecttegaaa
caatcttcca
caacgaccca
tgacggcccce
gatagcacac
gcactcectee
atccggette
ctgecggegece
ccggetgege
gecgeggeege
caggcecgcetcet
agaacgcaga
ccegeeggee
ccaggtgeat
tgttttgecat
ttcatgaggt
aacttatact
tgagtggatc
ttataaaagt
aattatttca
tactccttta
actgcgaata
tgtgttagtg
ctttgettgt
tgtgccaaaa
ttcagttctce
tatggaagga
ctcttactgt
gcatgcacaa
gagccaggta
cctggaaagg
tggettgagg
gcectcagea

agcattagct
cagttactcc
gtggagaccg
atggttaagg
gaaacaggat
ttccacctceg
gcatctggca
cagggcettet
acctacggcg
tataacgttt
tgtttaaaat
ccttctggta
cagccgeaca
cgcggagtca
ttgcccacte
ccagcaccac
gcgcactgeg
aaggcecegggce
ggcectatceca
acggcgaatc
ggtggcactt
ggggtccage
cgtctegecet
ctcgeggegt
ggacccctta
tcactgttat
tctcagagag
tgggaacatt
acaggccatc
ggtcataata
cttacacgtt
cagagtactt
cttgggtgtt
agtttgactt
cagtttttga
atgattcaac
ctatttagca
cacatttatg
tccttecaac
agcctcagtt
gactttcaaa
ctttattcta
gaagccctcece
tceetgtett

tcagtcatat
tcceccaacaa
aggcacatct
gttcacactc
caaatcaaaa
gacagggaga
ctcggactcec
cacatttgat
gtctgatatt
ttattttgeg
tagttaccag
aaactgttgt
cagttgtgta
gaagctacca
ggtcactcgce
agaccccagg
caggcacgcc
tgetgeettt
tggcgcagca
caccggtacc
ggacccgagsg
aggagctggt
catcgtcgct
gcgetttetg
ggtgggtgceg
gegtgecttt
ttacaagacc
ttatatgttc
ctttgtaaat
aggaaaagct
acttagaacc
cttgtttaac
ttttcttecca
ctttttgetg
tagtcatttt
ctcttggeta
aatattattg
tgctgataat
tctatcccat
tgggcetgtag
ggtgttatat
ggctggggcet
ttgtecttga
agacttgcat
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tagcatcctt
ctcaatgaat
ctaagactgg
ttaaccattt
gagtcactca
gtttccgeat
caatcatact
gacaccaaag
tgcccaagag
ttctcettea
ataaactctt
tccacggaaa
tccaccgeta
ccacacactg
ccacaatctc
aagcaaccca
tgegteegge
acgcctaaag
tcggtgtget
gtggtggaag
aggcggeagsg
gceegggeeg
ctgtggettt
gcgeececectt
caggggtctc
tttttttttt
ccagaagact
aaattctatg
aggatatcgt
gcctattaca
aaatgtttgt
agtgagctca
atttttttgt
aatgttctca
tgatagtcac
cttgtggact
gacatgcagc
ggagcactgg
ttgttgatge
agetttttgt
ttgctgecagg
atgcaaatga
ggtaacatgt
ttgcagcaaa

-32-

atccagcagc
tagatgccac
agttcaggca
attacaccat
ggactccagt
tctgagaccce
ggatcacact
ccgectaaaa
atgccgceccce
taacccacat
acgcttccaa
tgggaacgta
aacggtccca
tcaaaatcac
tcgctagaga
gggactcgaa
tcaccctgaa
actatgtttc
ttgtgecgtet
cgegecetgg
tgagaggttc
gttgggtcte
accggegtga
tctgettecea
cgaccccecetg
aatctgagag
tagaaccgct
tccagcaatg
gcagttaata
tcatattaag
aatgcagtag
agaactggtt
tttgttttgt
aaggattcag
ttggcatcce
tgcctactta
tttgtgcact
gcgtgetgtg
aaggcatgcet
atatttggeg
agagagttaa
tgcaggectt
gggtctcagt
acagaaccac

agtagcatta
aatcatcctc
ttctggetee
agagctcacc
cctcactcaa
agcataacag
ggctcgggat
acaagagaga
ataaaactcc
ttaactcacc
actttaaggt
acggatgagg
gtcatacatt
gcacacacag
atcacacgca
cacacgaaca
acatcgcgag
ccggaagaca
gcgecatett
gctgeegggsg
cggagcttte
aggcctgaga
gactacattt
gcectcatage
aaattgcgga
gaaatcttgt
agtttagaaa
gggaaacact
caaataatgc
caacattcat
gcaccttata
aaatgacaac
ttttagectg
tagttaatat
attatatggce
cgtactaatt
getgtgtete
tgtaatttgt
ccatgaagtg
gttgggaaaa
atggcctagt
ctatgctccce
cactagaaca
tggatgttta

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480



ggggaaatgg
ttcctggggt
gagggcaagce
ctctcatgtt
gagaggaacc
agtttttaaa
tccagaaatt
tccteteeca
ctgcatctcce
agagcatcct
catatagaaa
tcetgetttg
aaaaatttga
acatcctcca
gcgatgtage
tagagatctg
ttgatagaaa
tgettgtgtt
atgaaaatcc
tggggaaaat
taggtctcac
cactgtttct
ctgtacacag
gttttactca
acaaaacaac
attgaaatac

<210> 5
211> 27
<212> ADN
<213> trinh
<220>

gagggaaagg
tgggtgagga
aggtggggac
tgetetttee
agaaggagga
tcecataaat
tggttctcag
ttgtcetete
tgatggtttt
ttgtaagaac
agcaggggag
ggaatgatta
tgccagaatt
ttagtttctt
aagtgagatg
atccaacctc
attgtgcact
atgttccaac
tgtatctaag
ccatcagaaa
cttgagaatt
taacaataag
agcattgatt
tcceecattte
cceececteece
atatatatca

tw nhan tao

<223> mdi xudi

<400> 5

accactggtt
tceetttgee
ttgtaacttg
tceececaget
cctatcagece
atttgecttte
actttcccat
ccctetgaca
cgtctgetag
tgaagtttga
gtggtgttgg
atgattggat
aaagtctagt
tagcttaaga
atcatctagg
gggatccaaa
caataaaagt
ataatgatga
atagaaaaca
tattttttgt
tattgtatge
gaaaactcca
tgcagttaaa
ttctgtcacce
gcaaagacct

gttttcgtcg tttttecgtte ggagatc

210> 6
211> 25
<212> ADN
<213> trinh
220>

tw nhan tao

22337

cceetttgee
tcceectect
gcattctagg
ctaccgtcege
cttgaaattc
cttatcttga
tttagggaat
aatgcccaca
gaggagaaac
agagatggaa
ttggtttcag
atgtaattga
ttgacgttgg
ggaagaaaag
tgggtgagtyg
ataagaggat
tatctccatg
actttcatct
tgtttccata
tgttattgtt
caagtataga
tttagcttga
aggaatgttt
tttcacatte
geececatete

-33-

ttgcagcagc
tctecatttte
aactgtgagg
aggactctge
taaaagtcat
aactttccac
aaaaggacca
gatttattct
tcatttcect
tgaatgctta
tttcagcgcea
ggtttggctyg
acagagcatt
tacagagctg
gtcagggcett
gtttgagtca
gtttttcccea
ccaagaaatt
attttaaaaa
attccaaaag
gtgggcagty
ttttaatttt
gagaacaatt
agtcccacce
ctttcatcce

taaagctggt
ttggtgggcea
caagcctagce
ccttceecaa
gtcecettgtg
ctgggttcca
ggcaggagtc
ctatagcatt
gtatgaaatg
ggagcaatca
tggtacagtg
ggaatccatc
tgaatctggg
aggatggtga
ggaaaagcct
gttgtttcac
tgaagaaaaa
cttgacttac
ataaaatatt
atagaagtga
tgctttatta
catcccagac
tgatcattct
ttcttgttca
actgtgaacc

27

3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5000



<223> mdi nguoc

<400> 6
gctctegete tegetattac teget

210> 7

211> 23

<212> ADN

<213> trinh tw nhan tao
<220>

<223> mb6i xudi

<400> 7
tgtgtatgeg cgttttttecg tte

<210> 8

211> 23

<212> ADN

<213> trinh tw nhan tao
220>

<223> mbéi ngwoc

<400> 8

acctatatat ccgccgetee gte

<210> 9

Q211> 24

<212> ADN

<213> trinh tw nhan tao
{220>

<223> mb6i xudi

<400> 9
cggegttggg tatgtttagt agtce

<210> 10

211> 29

<212> ADN

<213> trinh tw nhan tao
220>

22337
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23

23

24

25
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<223> mbi nguoc

<400> 10
aattacgaat aaaaaaaaca aaaacgctc 29

210> 11

211> 28

<212> ADN

<213> trinh tw nhan tao
220>

<223> mdi xudi

<400> 11
tgacggtttt ttgtttattc ggttattc 28

210> 12

<211> 21

<212> ADN

<213> trinh ty nhan tao
220>

<223> mdi nguwoc

<400> 12

cgaacgcaaa cgtacctacg c 21

<210> 13

<211> 26

<212> ADN

<213> trinh tw nhan tao
<220>

<223> mdi xudi

<400> 13
ggttaagttt ttttttyggy gtagtt 26

210> 14

211> 26

<212> ADN

<213> trinh tw nhan tao
220>

-35-



<223> méi nguoc

<400> 14
tactccctet acctececrac tctete

<210> 15

<211> 28

<212> ADN

<213> trinh tw nhan tao
<2205

<223> méi xudi

<400> 15
ttgtggygta gaggattatt agtttggt

<210> 16

211> 22

<212> ADN

<213> trinh tw nhan tao
220>

<223> mdi nguoc

<400> 16

ctaaaaacrc aacccatcce tc

210> 17

211> 27

<212> ADN

<213> trinh tw nhan tao
220>

<223> mbi xudi

<400> 17
ggaattttat tttgaaattt ttttgtt

<210> 18

211> 33

<212> ADN

<213> trinh tw nhan tao
<220>

22337

26

28

22

27
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<223> mdi nguoc

<400> 18

ccccacttca aataaaatac tattaaaaaa aac 33

<210> 19

211> 30

<212> ADN

<213> trinh tw nhan tao
220>

<223> mbi xudi

<400> 19
tagtgayggt tttttgttta ttyggttatt 30

<210> 20

211> 26

<212> ADN

<213> trinh tw nhan tao
220>

<223> mbéi nguwoc

<400> 20

taaacrtaaa aacaacaacc cracct 26

<210> 21

<211> 5000

<212> ADN

<213> khong biét

<220>

<223> giditrinh tw bisulfit cda DBCL

<400> 21

ggtttttatt tgaagttgtt tgattaygtt gttttagatt gattttagaa ttgtattatt 60
agtagggtag ttgttgttta ttaatagtta tggaagtaga ttttagttgg gggatgatgg 120
ggaaataaag agaaagatag ggaygaataa aggaaggaat ggggtataga tagaaagaga 180
gagagagaaa agaaagaaag gaggagaggt aagagatagt gatttggggt tttatatygy 240
ggtgggtgges agaaggagtg tgtgtggtge gygtattttt tygtggttag aattaaagtt 300
agaattgatt tggggaattt gtgtttaaga tttgaatttg gattagaagt taagggaaag 360
agaaagttgt ttaagaaaaa agggagaaat ttttattagg ygaaaataga aatygttgat 420
tgggtttgtg gttggagagt tgttygtggt gttgattttt ttttattggg attttagtga 480
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aggttgagaa
ttttttgaga
ttttttgtyg
ttattttgtt
gtttttttgg
tatataatgg
gtagtttaag
taatttatta
aatagataag
gattttaatt
attttttttt
taatttttag
agtaaataaa
tgttttagga
attttgtttt
ggtttttaga
aagtttttgt
atagtgttaa
ygagataaaa
atatttaggt
tttgygygta
tttagattta
aggyggtttt
aatattttty
ttttttattt
gtygttttty
tygttttygg
ygagygaatt
agtygggagg
ggattagyga
ttaygtttgt
tttttatyga
ttttaggtaa
tygggtygta
tygtttttta
tttgtgtttg
ygygttttyg
gyggygtygt
gggaggggty
tttgtaygta
ttatayggaa
ttttttttgg
tatttagttt
tattgggatt

gttttgtatt
tttaggatta
attaaataat
ttaagatttt
tggttatatt
taattataaa
tgtttttgta
taattttata
gaattgaggt
tttttggagt
atgatttttt
gggattaggg
tatattaaat
agaggtttta
ttatttttat
gaatttygtg
tttattttgg
atatttatag
tttatattyg
attygygata
tgygyggttt
ygaaattttt
tygttttttt
ggaagtaatt
attttyggty
gttyggagat
attttayggt
ygygagagag
tagagggagt
aggggatttt
agttttygyg
gtygaataaa
ggygeygtyg

ttyggggygt
tttggtygtt

gggtttaaag
aygtgtgtat
ttgygtttga
aagagagaga
tgtgtttgta
tgggattttt
ggttttgggt
aatgttggta
tatagtttaa

ggttgttttt
ttttggttag
ttttttygag
ttttttttta
ttttttttat
agtagataat
tatattaatt
ttaattttat
ttaaggggta
ttgtattttt
gtttttttat
atttgtattg
gtgygttgty
tgttagtagt
gttttagttt
tttttttagt
gaggttaygt
agagaygygt
atggatttay
tatatagtat
ttttggatgt
tayggtttag
ttttttygtt
tyggygttta
gtygtyggtt
ygyggygtat
tgtaaattga
ggagagagysg
agtgatygtt
ayggttgagt
tygtgttygg
aagygttttt
ggtgtagygt
tttygygttt
tygtygtttt
ggttaattgy
tatggtggga
tgygtgtgtt
ggttttataa
tgtgtgtttt
attataggat
ttggggttty
ygtttgaagg
tatgaaagag

22337

tttttttttt
ttygatgttt
tttttagttt
attagtttat
tattttttga
atgtattgag
tatgagtagt
tagatgggta
agtgatttta
attgaatttg
ttggtagttt
ttgatttggt
tgggaattat
tttagtttgt
ttgtatttty
tttttttttt
gggttttygt
agatataaay
gyggtygtgsg
agttaygttt
tygtgygtat
ttttagttta
tttttttttt
gttttttttt
aagttttttt
ttggattttt
tttggygygy
agygagtaat
tttyggagty
atgagttagg
aatgygagtt
tygtagtttt
ttygtagttt
ttttgttttt
taagtttttt
gggtttgagt
atttgatgtg
ygtggtgtgt
tttatttayg
ygtgtgtttt
taygtagtta
gggaggatta
aaaatttttt
atatggttaa

-38-

tttttttttt
tttttttttt
attatttaaa
tggtttttag
attaaaaaat
tatttattag
ttaagtgttt
gatatattat
ttaagattag
gtttttttat
taatgttttt
ttaaattaga
tataygaggg
atttaggttg
gttttttttt
tatattttgt
ttatatatyg
ggatttatay
aaatatttgt
aagggtatta
agatataata
ttygggtygt
tttygtttaa
tttygttttt
ttyggygtag
ttttttatty
ggggaggags
agygagagyg
gggatttatg
ttgttaggag
gtaygtaggg
tygttaaaga
ygttgttttt
ttttttatyg
ttagttttag
gagtggygtyg
gtgttagtgt
gtgtgtgtty
gygygatgtg
tttaattagg
tygggaaatt
tggggttgta
taaayggtgg
ttttygaggt

ttagttttga
tttttttttt
tatttttttt
attgttttag
aaataaaaaa
gtgttaggga
ttgtatatat
tattttatta
atagttatag
atattttaat
tatttttgtt
agggaagtaa
ttttattttt
attgtagagt
ygtttttggt
ttaygtagag
agagaaataa
gggtaatttt
ygttttagaa
ggatttyggg
ttttataygt
ttttttttyg
agatgtataa
yggtygtygt
ttyggtttty
gttagtygtt
agagygtagg
agagygagag
tttgttttyg
ttaggtattt
tttttttaag
yggatattga
ggattyggtt
gtatttttgt
ggagggggtt
tgtgttttyg
gtttgygtgt
gtgtgtgtaa
tgtgtgtatg
tttttttagt
ygttgtggat
gatggtattt
aattttgtta
aaatgagayg

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120



ttgttatttt
tggatagtgg
aaagtttggg
ttttgttggt
aaagygtttt
atttggggyg
tygttttttt
ttttttatgg
agagagagag
gggagattta
aattgattta
ttaagggtag
tttttttttt
ttggtattgt
aaaggtttgt
ttyggtagtt
taggagaaga
ggtygttgaa
tatatatatt
tatatatatg
gttttagtgg
ttgatatttt
ttagggtaga
atttttggga
gaatattaaa
atatttagta
gattaatatt
tttttatttt
ttaaatttta
aagagaaaag
atatatatat
gagagataga

<210> 22
<211> 5000
<212> ADN
<213> khong
<220>

aaattttata
gtgatagaga
atagggattt
tttggggagg
yggggatttg
gttgtggatg
ttttttattt
tttttttgga
agtaagagyg
taatttgaaa
aattgttgty
gggggygstye
ttttttattt
tgggtttgge
tttatttagt
gttatttttt
taagggttgt
aagttttttt
ttaggaagat
tgtttatatt
gtgggtttta
aggttgaagt
gttttttgga
attgttttat
gagtagaaag
gtgggttagt
ttttttattt
gttaatttgt
tatttttaga
atttaatgtt
atatatatat
gagagaatat

biét

ttgggtagat
aagggggaag
attttgtatt
atttggtaag
tttatttatt
atatggaagg
taggygggga
gttaggggga
agagagaggg
aggggttgty
ggtttgtatt
gaggaatttt
tttgggaggt
ttttggggtt
aaaaatgttg
taaggtaagy
gaygttggga
aggggaaaaa
atatatatat
ttggggagag
tttgtaggta
ttttatatag
ttattttggg
tttttttttt
gtaggatttt
ggtatgttta
tttttagtaa
tattatgatt
gatgtatttt
ttaattatta
atatatatat

22337

tttaagattt
ttagyggtgg
ttygtttgta
tttgtatgga
atagttgtaa
agatggatgg
agtttttaga
tattgagaga
agatagagag
agtgtggaat
tygygttttt
agttaggaag
tttttaggta
agttattgat
agttttattg
ggtagtygtt
tatagttttt
agtagaaata
atatatatat
ataaaagtaa
tttgtagata
ttatagagaa
tagggggtat
ttttaattta
gtggtttaaa
ggattagaat
tatatatttt
tttattaaga
agggtttttt
ttttygaaag
atatataygg

<223> giadi trinh tw bisulfit cda PDE8B

<400> 22

tgatgggaat
gttttttatt
attaatagag
ttttttttag
agggttttag
ggtatttttt
gagttttttt
aggtagagag
agagagtgtt
ttatgataga
tatttggttt
gtagtttggg
ggttttttgg
ttgattttta
ttgttagtat
ttgtttttag
tgtttagttt
tatttggttt
taattatata
atatgtattt
tattattttt
ttttttttag
tagggttaag
tagaygatyg
gagggaatga
ttaggtttat
aggattgtat
taatygtttg
tatttggaaa
atatatatat

tggtggeegs

ttggagatat
tggggtttgg
ttttttyggt
gggaaaggag
aggaaatttt
taagatagat
ttaaatatgt
gtggagaggg
ttagtattga
atgtggtagt
taaaatattg
ttaaggtttt
ttattttggt
gttgtttttt
ggtttttaga
gtagggaggt
agtayggagg
aaaaaatgta
tatatatata
gtaggaattt
tgtttagagg
gaaatttatg
gaggagattt
aaattggaag
gaatttttta
taattagtta
attgttttta
ttttttttta
tatggttttg
atatatatat
aggattgaga

agaataattt tgaagtatta ttttattttt agaatttttt ttgtagggat gtttgaggtt
tggttaattt ttttttttgt ttaagtttgt ttttttttat tttttttttt tatttttttt
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3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5000

60
120



tataaatgtt
tttagaattt
tttattaaaa
ttaaaaaaag
ttttgtataa
ttgttttttg
taagaatgaa
ttaagttttt
gattatttaa
tagtgattga
gaatagtagt
atgttttatt
atagtagttg
taaggaagag
ttgttttgga
attttttggt
gggttattat
tatgaggttt
tttgggttgt
tgtgaaaatg
ggggygttgg
gaggagggga
gtygagtygy
aggggygtag
agggtgggag
ggtaggyggs
ggtygagttg
gagygtgttt
tgtatgygyg
ygygyggttt
tataggtygg
agygggtgysg
gagggatgsg
attyggayga
ttttgttygg
ygggattttt
gygygggttt
gtagygtyga
ggtataygty
gyggagttgg
ttttttattt
gggttttgga
gaagtaggtg
aggaagaggg

gattataaga
gtttttagga
aatatagtat
agagttaaat
ttgaatttgg
aagtttttat
aaaaaaataa
atgttattgt
tttatttttt
atgggtagtg
tattttttta
aaggagaatg
atatgggygg
gtgaaaatgg
ttttagggga
ataaattttt
ttaatttagt
ttttattatt
agggtttttg
tgttggtgaa
gggyggygty
gggygtygag
gggtaygttt
tggggttygg
ygagggages
taggygggys
g88Yyg8ygeys
ggggysgtygy
ttttttygtt
tyggaggtty
ggggygygta
ttgggtttyg
ttgygttttt
gtttagttyg
ttttttygtt
tagygtagtt
ygtagtttty
ggtygagatt
gtgggestyyg
gtgatygtga
gtggagatga
agygttttta
ggttggtttg
gtggggatta

gtatttttta
ggatttaatt
agattttttt
tgagaagaga
gattgggaat
ttagttatat
aaaataaatt
ttttgttygt
ygtgttattg
gtgtttygta
aaggtatttt
agggaaggtt
ttggayggga
gggagaaagt
aygtatgtgt
aaaygatgag
tttyggagta
tttygggtgt
ttatttyggg
aagygagags
gggatgagtg
gygyggtgtt
tgttttgtyg
gyggttgygsg
aggegeayges
ggygttttgg
ggggtygygt
ggygeggags
yggggaggaa
ggygggggst
gttygggygt
gygsgtygygsg
agtatttatg
tttygttaga
tagatygayg
ygygttygta
gtygygatta
tagatttgtt
ttygtttygt
ggyggttggt
tgggagttta
gttggttttg
tttttttttg
ttgagagtat

22337

aaaagttttt
tgtgtagaaa
taggttagtt
agtaaaggta
gatattttgt
ttaagagtgg
ttaaaattgg
ataagtaatt
tgaaaatygg
gttgtaattt
tttttttttt
ttgttgattg
tagaaattag
taagaattat
ttaagggtgt
tagatatgga
ggyggtgegs
gttgagaggt
aggggttttt
tttatatagt
tagaagagay
agttgtygysg
ggagagttty
tygyggagty
ygtagatyga
tttagggtyg
ygagggagega
gtggyggtyg
gatggtttaa
atygyggtta
ygtygygsty
8YEYELLYEL
tttygtagag
ttattagygt
tygtygaygt
gggttygtat
ttagtagggg
atattagygt
yggyggggtt
ttggagaggt
ggaaatgtgg
ggggattggg
agggtaggaa
tyggtggtta
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ttttgtttgt
ttttatgagt
ggagatggag
gaagaataag
ttttttatga
tttaggaaga
atattttttt
ttagataaaa
gtaggaatta
agagtttata
tagtatagtt
tttagtttag
tatgaatatt
tagatagttt
tttttttygt
atgggttttt
ttgggggaag
aagtaaatgy
tggtgtttag
tttttagggg
gaggtttttg
tataggggtt
g8gagygeyse
ggggtatttg
aagtggggaa
ygggtgygsgs
ggggaaggysg
ttggtgygys
aagggaaagt
gttygaygga
gtttttttat
g8YEYygyeess
yggygtgatt
gtygtagggt
tattttttyg
ygagttgggt
tyggaggygt
gaaggtaaat
ygtaygggta
tgttattaag
ttagaaaaag
yggggaaggs
ggttgtggtt
gttttgttga

taaatattat
aatttgtttg
tttttttgta
gttagatttt
aatttagaaa
aaaaggaaaa
gtgttttgta
ttttttttta
ttgygggaat
agggaaggat
tagtttgtgt
agtgtgagga
tagtgatatt
ttttttgttt
agggtttttt
tttgaagatt
aggayggaat
ggtgggtegsg
ttttgggatg
aagaggggtt
gatagyggag
tygyggygga
£8agg88ygy
aggaggaagg
agaaggtgta
agttyggyga
£aggygyges
yggggygttg
tggggtgayg
gyggyggata
tgtaggtggt
gagttyggtly
tattgtyggg
tyggyggtat
agtygygygt
agyggtagta
tattgttgta
gtttygygtt
gggggtttyg
gaggagttta
gtttttggag
agygtagaag
tggtttatgt
atgaaatttg

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580

- 2640

2700
2760



agtattgagt
atagtgtttt
ggaatygagy
ggagtagagt
gatagaattg
ygtggttttt
tagagagtgg
atatttattt
tttaaagtat
ttttttttta
ttttaatgtt
atggattatt
gatgaaggta
ggaagtttaa
atgaagtttg
ttattatagt
ttttaattat
aggatttatg
gttatatttt
ttttaggagt
attattagta
ttgtgatagt
tttgtttttt
tttgtttagt
ttaagaggtt
ttagtagttt
ttgatttggg
taatttattt
atattatttt
gagttattta
gtattttttt
tgttttgtgt
agattaagta
ttttattttt
tatagtggtg
atgaagtgta
gtttgatttt
tgaggtatta

<210> 23
<211> 5000
<212> ADN
<213> khong

tggatttgyg
atatttygat

gtagggattt
ggaatttgtt
agagaatygg
agtgtagtat
gattttgagg
tttaaagata
ygttaaattt
gtaaataaga
agatagaatt
tgttaaagat
gtttatagtg
aagtttttta
attgatgttt
aaaaatatyg
tgaatgttaa
atagtataaa
gtttttgtta
aatttttagg
aagattattt
ttatgaattt
agaatattta
agaagaaaga
gtttagagat
gtataaattt
taggagttta
taatttatta
gtattgtgtg
tgtaaatttt
aggtttgtga
ttttttgttg
tttttttttt
ttttaaagta
gaaggttgta
tttttattat
tttttttttt
tgatgttaaa

biét

tgttttgtag
ttttatttgg
gtgaatgaat
gtttgttatt
gttatgagtt
agttgtttga
aagtggaaaa
gaagaaaaat
aagaggtttt
taataatggt
atagttttta
atatttgtat
gaggagtgag
atgaatttat
gtttgtggtt
tttattgagt
tagtgtgatt
tttattagtt
agtttttttt
gatgaaaatg
ttttgtttga
tgtgatattt
taattttagt
atattgaatg
taaatgaagt
gtattaattt
atttattttg
ttgggaatgt
gattttagaa
atagaattat
ttyggtgttg
ttgagataat
gtygtaagag
tataggtgga
atagttttta
ttatttggtt
ttttttagta

22337

gtgattggty
gattattagt
gagtgttygt
gtaaygtttt
yggagtgtta
ggatgatttt
aattgtttag
aattatttaa
ttattgtgta
atattttatt
tttggttaat
ttttaatagt
gagaaggata
ttttttttta
gtagtgtttt
atttattatg
ttagtatagt
gtttattygt
tttttttttt
ttaaatttgg
yggttgaaga
tttttggttg
ttagtatttg
aatttatttt
aaaaattgaa
tattgttatt
ttttattaag
tggaaatgaa
agtatatatt
tattatagaa
tattgttttt
tttataaaaa
tttgagatag
aaaataaaat
tttttttttt
tttggtattt
ataatttatt

-41-

tagttgtagt
taggttggag
gttttaagag
tttgggtigg
gtagagttat
gtatatataa
atggttaaag
atagtgtttt
aatttgggta
gtatagagag
aggttattaa
taaaaatttg
atatgttttg
atagtatttg
tttggtagta
tgttaggagt
atgtttgaag
tatagaggta
ttttgtttat
tgaaaatatt
tttgaagtag
ttttagagaa
gtaattttag
gtatattttt
gggataatga
tggtttaagt
aagattttta
atttttggtt
tgaagtgaaa
ttgttttaat
ttttaatygt
ttttatattt
ttgttaggta
ttttattatt
ttggttattt
tttagagtgt
ttattaagtt

attaggatag
ttttagtata
atgtgggaay
ttgtatttta
ygtgagggga
ttgatttttt
tagtygttaa
ttygtatgtt
ttgggttttt
aaaaaaatat
gaattatttt
gtttttattg
gttttaattt
attgtttaat
attataatta
aagttttttt
attagagttt
tgtgttgaay
ataaagttag
aagttgggat
tagtttaaaa
attgtgaatt
ttattttatg
aatatttttt
gttttaatta
attaaaaggt
aataagagtt
tattgattta
tttgagatta
atatttaata
aaagtttata
atttttttgt
ygtggtggte
tggttttgtt
tatattaatt
aaaaatgtgt
tttagaatga

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5000



<220>

22337

223> giai trinh tw bisulfit cta PTPRR

<400> 23

aagaaaaata
agtattttta
taaataaatt
gaattttgtt
ttgttttagg
aaattttgtt
attattttgg
aataggagaa
ggagtgtgtt
tatggagata
tattgttttt
tgatataaat
tatttaattt
atggagaaag
taattatttg
atggagattt
tatgaggtay
tagagttagg
ggtggtgtaa
gaaagggtag
gattagtagt
ggataaaaaa
ggatgagttt
taaagttaat
tattttatta
gaagaaagtt
aagttgtagg
ttgttttggg
ttttgtaggy
tyggtttayg
gttattagtt
attttatttt
tygtattttt
ttattttgtt
ttgtttygtg
tgggttggysg
aggtatttgt
tttttttttt
attgttttgt
ggtttttttt

gatttattgt
gtaatagatg
attttaaagg
aattattatt
gagttgggat
ttgygggess
tttgttagaa
gaggttgtag
ataygtatgg
tgtttttatt
tttttttatt
tataaaagaa
aagttttggt
aaagtattga
gttaggataa
taatgtgttg
ggttaaataa
gttttttgga
gtggaggaaa
aggttttgsg
aattagttat
ttatttaatg
aggtattgay
tatttttayg
gtttaaaagt
taaatatagt
aaggaygaag
aaygtttttt
gagttttggg
tgtaaattaa
tttttttttg
yggatttgtg
ttttttttta
ttaagtygty
agggtygsys
yggagtttat
ygtttttgag
tttttaggga
aaattttagt
aatagtattt

aagtgggata
ttagatgaga
ttgatttagt
tttatttatt
atattaataa
gagtagggaa
agtgataygg
tttagagtgg
gggagtaggg
tttagtagag
tgttggagtg
ataaatggta
ggatagttta
atgagatgtg
ttttatttaa
tagaataaat
gtgttgtgga
aaagtgagat
atgggaaaga
atagttaaaa
gattaataag
gtagattgtg
gtgatttatt
aaataaaaag
atttttttat
tattgagttg
ttatttttaa
tygagtagtt
aagttggtta
gatttgggga
atttttgtgg
atggaygttg
tttttatttt
gttaagatty
ttgggtatgt
tttgtygttt
ygtttttgtt
ggttgaagtt
ygaggatttg
tatttgaagt

taattatttt
agagttattt
aagaatttta
tatttttgag
agttattaaa
atagatatta
gaaaagtaaa
tttgggatga
ggtggagtay
aaggtttgtt
ttttttggtt
tygtttgggt
ttttttatta
tagtttaatt
gttaatggaa
tatagataaa
agagaaagat
taatattata
ggtaatagtg
gagaagttta
gttttttata
gtagtttttt
attttttatt
gtgttttttt
ttttttttgt
gaaagagtgg
gatatatggt
agaatgttta
atttgtaaat
aagagtaggg
tygtgttttt
ggtttttagt
tatttttaat
ggagaagygsg
ttagtagtyg
tygttttggt
ttttttatty
ggtgttggtt
aatttyggag
ggggtygtegg
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tttttaattt
ttttaagttt
aagagttaat
tatttatttt
gttttttaat
aataatagat
ttggaggata
aatgatagtg
gttgttagag
aagatattaa
ttgtttttta
tttttgattt
gttgttttaa
taatgggtat
tataaaattt
tgaattgttt
tattgtaatt
ttttygaaaa
tttataaaga
gttgagggat
ttttaaagat
tagagatata
ttaaagagta
gtgttttaat
tattgtgagg
aaagagaagt
tattgtttat
gtagtggaag
gttaattttt
tgggtggtat
atttattttt
aattatagta
tattatttta
aattttattt
yggygttgtt
ttttgggygt
gtaatttttt
tttgtyggysg
attagaagat
tggagttttt

ttagttttgt
tatagaatgt
tgttagtatt
gtatgaggta
attggagttt
tttataagta
gtgaattagg
ttatagaaat
aggggttaga
aagtatattt
gagttgaaga
tataaggttt
tttatagagg
ttgttagttt
agtagttttt
gaaagaataa
tagagttagt
ttagtgtggt
tatagaggta
tttttgattt
ttagatggag
gagttgggty
aaagggaaat
tatatggata
atttgagtta
aaagaggges
attaagtaag
atatttttat
agtagtgagt
ggttgataat
atttagttat
agtgtttttt
gygatggagt
tgaaattttt
gttgggttgt
ttagaaggtt
attgtttttt
ttatagattg

ttttggyggt
tttttatttt

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

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

9220

9980

9340

2400



ttaatgtaaa
tttaygttgt
ttgtatatgt
gtaaaatagg
tgaggtygaa
gtgaatattt
tttttgtttt
tattttgtta
tttagygagy
aagatygaaa
ttgttattyg
gtttttttta
aaaaaaaaaa
atagatttga
ttgaggtatt
agatattata
gatttgttag
tagggagatt
ttagagayga
tttttaagta
gttttgaaat
gtgtataata
atgtattatg
atatgttaat
attttgagaa
tgaattattt
tattgggttg
tagaaaaatt
gtgtagttat
ttgagtaatt
tttattgtag
atttagaagt
gttaatttaa
attaattaat
ttgtaagata
atagtagatt
aattttaaat
tttaataata
gtttttatat
aagatattaa
tttagaatag
taattgtaaa
ttggtggaat
gtaagtgttt

tattatgygg
aggtaagggg
ttaaggattt
atagtatttg
aatttaattt
ttaatatgaa
tgtttttagg
gatgtaattt
gtttatagga
tatatggttt
aattttttaa
gtatygtggt
ataattatag
taaggtgtaa
agaattaata
tgtggtgttt
gttgaatttt
ttagaaattt
ggtatttttt
atatttgttg
tataattttt
gtaggagtga
aattttttga
tgttataatt
gtagaaaata
ygttattata
agttttattt
ttaattttta
ttttttaaaa
atattttaaa
atgaatatty
ttgtagtttt
tttattttta
taattttaat

ttatttattg

gtaagtttaa
agtaatttgt
ttgttagggt
atttggagat
tttttatttg
aggttgattt
gttaattgat
tgatgatatt
tttttagtta

agagtagttt
ttgttaggtt
taggaaaagt
atagggaagg
aaaattagtt
tataggtttg
ttatgtattt
tttttattgt
aggtattggt
atattagtga
gttaataaga
tagygttygt
ttttaaagtt
ttaagagtaa
ttaagtttyg
ttgttttttg
ttattattgt
tattgtgata
ttgagtgtgt
agtgtatatt
gtagtatttt
aatatggtat
gtaaataatg
atgatgttat
gttatgattt
tataattttt
atagtattgt
ttaaggtagt
ttaatatata
agttataaat
gggatgagaa
agattttatt
ttttaatttt
ttaataagaa
tatttatatt
tattatagtt
gggttataag
tttttattag
taagaaaata
ttgaaggtgt
tataaagaag
ttattttggt
ttataatgtt
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gtttttttgy
tagagtygga
ttgttttgyg
ggtgagggag
tttgattttt
tttttttttt
aattgttaat
agyggttatt
tgtaatttga
tgttgtatta
ggaagaaaag
tggtatatta
gataattttg
tagtgagatt
tgaggaagta
tatatatagt
tatatatata
gtagttgttt
tttttattta
atgttttagg
ttttaaaaga
ttttttattt
tataggatta
attgtggagt
gattattaaa
taatgttgaa
ttaataatag
aatgatttag
aaaaagttta
aaattgaagt
aaatgaggat
tggagttttg
ttaatttgta
aatgtattta
taatatagta
tttttgttaa
ttgttattag
aattaaaata
agtggatggg
gagtttgtta
ggaaatgaat
taygtttagg
ttagagatgg
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gttgtgtttg
gttgtgtatg
aagaaagttt
tygtgtattt
ttttatttta
ygtttttttt
tttttaggag
atatttataa
tggattatat
ggtttttttg
gttttaaata
aaaaaaaaaa
ggttaggtat
gtttttaaat
aattttggga
atttttattt
tgaattaaaa
atgtagtagt
attatatata
ggtaatgagt
gtgggtgaat
tagttaaygt
ttaaagttat
ttttaatagt
ttatttgtaa
atgtgggatg
attgatataa
ttggtttgtt
aagattatat
atgtgaaaaa
ttttgtttat
ttaaagggta
aaataaagat
aggatatttt
aaatatattg
ttttatttta
attaaaattt
aatatagttt
atgataaaga
tttttatgga
tttatatatt
gtattagtaa

gaggaatgtg

ttttttaatt
agatgggaaa
ttttaaaaag
gttggaaaat
taygaaaata
tygtttagat
agggataaga
ggttttttgg
tttygtttaa
gtttttgttt
gaattttttt
aaaaaaaaaa
tgtttttygg
ataaatagat
agtatttgag
aatgtagata
taaaatatgg
tttgtaataa
tttatttatt
aaaaataatt
tttatttttt
tattatttaa
tattaaatat
tttttggtat
atagttgtag
aaaatatata
atatttatta
aataatatta
ttgatatatt
tatgttttga
tagatgagaa
tattattaaa
aaaaagtaag
tatattttaa
gtgttttatt
aatgtatttt
attatagtta
tttggtttaa
ttaagaaatt
agattttttt
taggtttttt
ttgttttatg
ttaaygggat

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740

14800

4860
4920
4980
5000



<210> 24
<211> 5000
<212> ADN

<213> khong biét

<220>

22337

223> giadi trinh tw bisulfit cla ZNF582

<400> 24

gaygattttg
tagatttata
ttagagttag
gtgagaaagt
gtttggtttt
tatttaatat
agaatatagg
gttttgaatt
tttataagtg
aataattaat
aagttgtaag
aatygagata
tttaatttta
tatttttttt
gtagaaagaa
ttttatatat
atttttaaat
agttttagag
aggtttgagg
ggataaattg
gttttgatyg
gtgtaaagtt
attaataatt
tttatatttt
atagatgtaa
tttttygaaa
taatttttta
taaygattta
tgayggtttt
gatagtatat
gtatttttty
attyggtttt
ttgyggygty
tyggttgygt

aatgattttt
gttgattttg
aagtggttat
aaaaatggta
tttttttttt
agtgggatgt
aaagatgatg
ataaataagg
tgaaatttaa
ttttgagttt
tttagtatta
ggtaygaaga
aaagtgtgtt
tgaagaatgt
agtattagtt
tagttatttt
gtggagatyg
atggttaagg
gaaataggat
ttttatttyg
gtatttggta
tagggttttt
atttayggyg
tataaygttt
tgtttaaaat
ttttttggta
tagtygtata
ygyggagtta
ttgtttatty
ttagtattat
gygtattgyg
aaggtygggt
ggttttatta

ayggygaatt

gttttttagt
tgattaagag
tttattattt
tagaagaaag
tttttttata
taaagggaaa
attttttgta
ttaagtagga
ttatttttgt
tgtttatatt
tatttttttt
aattaataaa
ttttattata
gtaaagaggt
ttagttatat
tttttaataa
aggtatattt
gtttatattt
taaattaaaa
gatagggaga
ttyggatttt
tatatttgat
gtttgatatt
ttattttgyg
tagttattag
aaattgttgt
tagttgtgta
gaagttatta
ggttattygt
agattttagg
taggtaygtt
tgttgttttt
tggygtagta
tatyggtaty

atttatattt
tataatggtg
tttaaatttt
ttagtttgag
agtaaatatt
ttagagttat
tttatttttt
taaatttata
tgaagttgtt
attaaattat
tttatggata
tggttgaaat
ttatygtatt
aatatggtgt
tagtattttt
tttaatgaat
ttaagattgg
ttaattattt
gagttattta
gttttygtat
taattatatt
gatattaaag
tgtttaagag
ttttttttta
ataaattttt
tttayggaaa
tttatygtta
ttatatattg
ttataatttt
aagtaattta
tgygttyggt
aygtttaaag
tyggtgtgtt
gtggtggaag
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ttgtgtagtt
tatgatttta
tttttggtag
agatggttgg
gaygtatgta
tygttttttt
ttttttgaat
attgtttttt
ttttaatatt
tttatttgat
aaaaaaaaaa
gttatttgaa
tataaggaaa
gttttggaaa
atttagtagt
tagatgttat
agtttaggta
attatattat
ggattttagt
tttgagattt
ggattatatt
tygtttaaaa
atgtygtttt
taatttatat
aygtttttaa
tgggaaygta
aayggtttta
ttaaaattay
tygttagaga
gggattygaa
ttattttgaa
attatgtttt
ttgtgygttt
ygygttttgg

tttatttatt
gaggtttggt
attaatgaat
ttttgtattt
tatatagata
ttaagattag
tygtaatatt
taattgttyg
agtaattagt
ttttaggata
aataaaataa
tttatatttg
atgtagtttt
aagtattttt
agtagtatta
aattattttt
ttttggtttt
agagtttatt
ttttatttaa
agtataatag
ggttygggat
ataagagaga
ataaaatttt
ttaatttatt
attttaaggt
ayggatgagg
gttatatatt
gtatatatag
attataygta
tataygaata
atatygygag
tyggaagata
gygttatttt

gttgtygggg

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

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

2040



gygyggtygy
taggygtttt
agaaygtaga
ttygtyggtt
ttaggtgtat
tgttttgtat
tttatgaggt
aatttatatt
tgagtggatt
ttataaaagt
aattatttta
tattttttta
‘attgygaata
tgtgttagtg
ttttgtttgt
tgtgttaaaa
tttagttttt
tatggaagga
tttttattgt
gtatgtataa
gagttaggta
tttggaaagg
tggtttgagg
gtttttagta
ggggaaatgg
tttttggggt
gagggtaagt
tttttatgtt
gagaggaatt
agtttttaaa
tttagaaatt
ttttttttta
ttgtattttt
agagtatttt
tatatagaaa
ttttgttttg
aaaaatttga
atatttttta
gygatgtagt
tagagatttg
ttgatagaaa
tgtttgtgtt
atgaaaattt
tggggaaaat

ggtggtattt
ggggtttagt
ygtttygttt
ttygyggygt
ggatttttta
ttattgttat
ttttagagag
tgggaatatt
ataggttatt
ggttataata
tttataygtt
tagagtattt
tttgggtgtt
agtttgattt
tagtttttga
atgatttaat
ttatttagta
tatatttatg
tttttttaat
agttttagtt
gatttttaaa
ttttatttta
gaagtttttt
tttttgtttt
gagggaaagg
tgggtgagga
aggtggggat
tgtttttttt
agaaggagga
ttttataaat
tggtttttag
ttgttttttt
tgatggtttt
ttgtaagaat
agtaggggag
ggaatgatta
tgttagaatt
ttagtttttt
aagtgagatg
atttaattty
attgtgtatt
atgttttaat
tgtatttaag
ttattagaaa

ggattygagg
aggagttggt
tatygtygtt
gygttttttg
ggtgggtgysg
gygtgttttt
ttataagatt
ttatatgttt
ttttgtaaat
aggaaaagtt
atttagaatt
tttgtttaat
ttttttttta
ttttttgttg
tagttatttt
tttttggtta
aatattattg
tgttgataat
tttattttat
tgggttgtag
ggtgttatat
ggttggggtt
ttgtttttga
agatttgtat
attattggtt
tttttttgtt
ttgtaatttg
ttttttagtt
tttattagtt
atttgttttt
atttttttat
ttttttgata
ygtttgttag
tgaagtttga
gtggtgttgg
atgattggat
aaagtttagt
tagtttaaga
attatttagg
gggatttaaa
taataaaagt
ataatgatga
atagaaaata
tattttttgt
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aggyggtagg
gttyggstyg
ttgtggtttt
gygttttttt
taggggtttt
tttttttttt
ttagaagatt
aaattttatg
aggatatygt
gtttattata
aaatgtttgt
agtgagttta
atttttttgt
aatgttttta
tgatagttat
tttgtggatt
gatatgtagt
ggagtattgg
ttgttgatgt
agttttttgt
ttgttgtagg
atgtaaatga
ggtaatatgt
ttgtagtaaa
tttttttgtt
tttttttttt
gtattttagg
ttatygtygt
tttgaaattt
tttattttga
tttagggaat
aatgtttata
gaggagaaat
agagatggaa
ttggttttag
atgtaattga
ttgaygttgg
ggaagaaaag
tgggtgagty
ataagaggat
tatttttatg
atttttattt
tgtttttata
tgttattgtt
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tgagaggttt
gttgggtttt
atyggygtga
tttgttttta
ygattttttg
aatttgagag
tagaatygtt
tttagtaatg
gtagttaata
ttatattaag
aatgtagtag
agaattggtt
tttgttttgt
aaggatttag
ttggtatttt
tgtttattta
tttgtgtatt
gygtgttgtg
aaggtatgtt
atatttggyg
agagagttaa
tgtaggtttt
gggttttagt
atagaattat
ttgtagtagt
ttttattttt
aattgtgagg
aggattttgt
taaaagttat
aattttttat
aaaaggatta
gatttatttt
ttattttttt
tgaatgttta
ttttagygta
ggtttggttg
atagagtatt
tatagagttg
gttagggttt
gtttgagtta
gtttttttta
ttaagaaatt
attttaaaaa
attttaaaag

yggagttttt
aggtttgaga
gattatattt
gttttatagt
aaattgygga
gaaattttgt
agtttagaaa
gggaaatatt
taaataatgt
taatatttat
gtattttata
aaatgataat
ttttagtttg
tagttaatat
attatatggt
ygtattaatt
gttgtgtttt
tgtaatttgt
ttatgaagtg
gttgggaaaa
atggtttagt
ttatgttttt
tattagaata
tggatgttta
taaagttggt
ttggtgggta
taagtttagt
ttttttttaa
gttttttgtg
ttgggtttta
ggtaggagtt
ttatagtatt
gtatgaaatg
ggagtaatta
tggtatagtg
ggaatttatt
tgaatttggg
aggatggtga
ggaaaagttt
gttgttttat
tgaagaaaaa
tttgatttat
ataaaatatt
atagaagtga

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680



taggttttat
tattgttttt
ttgtatatag
gttttattta
ataaaataat
attgaaatat

tttgagaatt
taataataag
agtattgatt
tttttatttt
ttttttttty
atatatatta
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tattgtatgt taagtataga gtgggtagtg tgttttatta
gaaaatttta tttagtttga ttttaatttt tattttagat
tgtagttaaa aggaatgttt gagaataatt tgattatttt
ttttgttatt ttttatattt agttttattt tttttgttta
gtaaagattt gttttatttt tttttatttt attgtgaatt
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4740
4800
4860
4920
4980
5000





