
TAP CHl NGHIEN CU'U Y HQC 

XAC DINH DOT BI^N D A O DOAN INTRON 22 TREN BENH NHAN 
HEMOPHILLIA A BANG KY THUAT INVERSION PCR 

LU'U Vu D u n g \ TrSn Van K h a n h \ N g u y i n Trong Tue\ 

Nguyen Viet T i i n^ , Ta Thanh Van^ 

^Tru&ng Dai hoc Y Ha Ndi, 'Benh vign Phg san Trung wong 

Bdnh Hemophilia A Id bdnh rdi loan ddng mdu. di IruySn l$n tren nbi§m sdc the gi&i tinh X. tdn sudt mdc 

bdnh la 1/5000 Ire trai 6 b^nh nhdn Hemophilia A the nang, nong dg protein yeu to VIII trong mdu r4t tf^p. 

chi < 1% so vol nguoi binh Ihu&ng. gay ndn cac bien chung chay mdu ndng nS trong 6 kh&p. co hay ca 

quan ngi tgng Dot bien dao doan intron 22 chdm 45 - 50% bgnh nhdn Hemophilia A the ndng do hi$n tugng 

tdl td hop mdt Irong hai ban sao tuong dong ndm ngoai gen F8 Nghien cwu bw&c dau xdc dinh dot bidn dao 

do^n intron22 trdn bgnh nhdn Hemophilia A va ngwdi Idnh mang gen bgnh bdng phwong phap 

Inversion PCR (I - PCR) Dot tugng va phwang phap nghidn c&u- 5 bgnh nhan Hemophilia A the n$ng da 

dwgc Iga chgn de ttin hdnh nghien c&u. Sw dgng ky thudt I - PCR de xac dmh dgt bien ddo doan intron 22. 

Kk qua cho thiy 1/5 bdnh nhan dug'C xdc dmh Id cd dgt bien dao dogn intron 22. Bw&c dau dd xdc dinh 

dwoc dpi bien dao doan intron 22 trdn bgnh nhdn Hemophilia A Viet Nam bdng ky thugt I - PCR 

Tu khoa: Hemophilia A, dao doan mtron 22, inversion - PCR 

I. OAT VAN D£ 

Hemophilia A la benh rdi loan ddng mau di 

truyin hay gap nh i t vdi t i n su i t m i c 1/5000 

tre trai Benh gay nen do thieu hoac khdng cd 

y i u td VIII, la mdt trong nhirng yeu td tham gia 

qua trinh ddng mau Dd nang cua benh Hemo­

philia A phu thudc vao n ing fid protein y i u td 

VIII trong mau 0 benh nhan t h i nang, ndng 

do protein y iu Id VIII trong mau r l t thap, £ 1 % 

so vdl ngudl binh thudng, cac tri^u chirng 

iam sang nhu chay mau trong co, khdp hoSc 

cac bo phan khac thudng xay ra tu nhien 

hoac sau cac ch in thuang nhd va xu l t hi$n 

r l t sdm v i lau dai, benh nhSn bi xu l t huyi t 

tai phat dac biet tar cac khdp va gay cirng 

khdp [1] C l u true gen ma hda y i u to VIII (gen 

F8) va ca c h i benh hoc phan tCr cua benh 
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hemophilia A da duac nghien ciru day du va va 

cdng bo nam 1984 Gen F8 la mdt trong nhCrng 

gen Idn nh i t co the, n i m tren nhanh dai cua 

NST gidi tinh X (Xq28), kich thudc 186 kbg6m 

26 exon cd chieu dai tir 69 d i n 3106 c^p bp va 

6 intron cd kich thudc han 14kb intron 1, 6,13, 

14, 22, 25, trong dd intron 22 cd kich thudc Idn 

nhat32,8kb[5]-

Gen F8 cd nhi iu dang ddt bi in da duac cong 

bo cac nghien ciru khing dmh dang dSt biin 

khac nhau tren gen F8 gay nhung kieu hinh dac 

trung khac nhau cua benh hemophilia A B§nh 

nhan Hemohilia A t h i nang thudng gap dang dot 

bien dao doan mtron 22 (chiim 45 - 50%) 

Lakich va cong s u nam 1993 [3] da phat 

hi^n ra mdt doan CpG n i m d vi tri each dau 3' 

cua exon 22 khoang lOkb hoat ddng nhu mot 

promoter hai chi iu cho hai gen phien ma, goi la 

gen F8A va F8B; trong do, gen F8A phien ma 

nguac chi iu vdi gen F8 va chinh doan FSAtaito 

hap vdl 1 trong 2 ban sao tuong dong n im ngoai 

gen F8 gay nen hien tuo'ng ddt bi in dao doan. 
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Hinh 1. Co- che gay dot bien dao doan intron 22 cua yeu td VIM 

Do doan trinh tu int22h - 1 cua intron 22 cd do tuong ddng r l t cao vdi hai viing int22h - 2. va 

int22h - 3 n i m ngoai gen F8 nen hien tuang tai to hap tuang ddng d i in ra ngay tren nhi im s ic 

t h i X tai VI tn gen F8, phan c i t gen F8 thanh 2 doan exon 1-22 va 23 - 26 each nhau khoang 

400bp- Nghien ciru nham budc dau xac dinh dot bien dao doan intron22 tren benh nhan Hemo­

philia A va ngudi lanh mang gen benh b ing phuang phap Inversion PCR (I - PCR) 

II. D 6 | TU'O'NG VA PHU'aNG PHAP 

1. Ddi tu'O'ng 

- Nhdm chirng 3 ngudi nam binh thudng 

khde manh 

- Nhdm nghien ciru 

+ 05 benh nhan Hemophilia A t h i nang 

da duac ch in doan tren lam sang dua vao 

cac tneu chirng lam sang va can lam sang 

d i in hinh. 

+ Ngudl me cua benh nhan 6e xac dmh 

ngudl lanh mang gen benh 

2. Phu'cng phap 

2.1. Ky thuat tach chiet DNA 

+ DNA duac tach chi i t tir bach c l u mau 

ngoai vi cua benh nhan, ngudi me benh nhan 

va ngudl binh thudng theo phuong phap phe­

nol/chloroform 

+ K i i m tra ndng dd va do tmh sach cua 

DNA duac tach chiet bang phuong phap do 

quang tren may NanoDrop ndng do DNA 300-

380ng/ml, danh gia dd tmh sach b ing ty le 

A2S0nm/A2B0nm ^ 1 , 8 ^ 2 , 0 

2.2. Ky thuat Inversion - PCR xac dinh 

dot bien dao doan intron 22 cua gen FS 

Quy trinh gdm 3 budc; 

+ est bing enzym Bell Thanh phin phan 

irng gom 1,5 pg DNA, H20 25,5 pl, buffer 10X 

3pl, enzym Bell 1,5 pl (Promega), U 37°C/4 

gid, Tmh sach b ing phenol cioroforrm va chlo­

roform - isoamilic alcohol (24 1); Tua va cd 

dinh DNA b ing alcol, pha bang DNA thu 

duoc trong 20 pl H2O 

+ Ndi bdng T4 ligate Thanh phin phan 

irng gdm 20 pl DNA, buffer 10X 20Mi, enzym 

T4 ligate 1,0 pl (Promega ) U 41 pl hdn hap 

trdn d 16°C qua dem Tmh sach san phim thu 

duoc b ing cdt GFX™ theo quy trinh ciia hang 
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Amersham Pha loang san ph im DNA ddng 

vdng trong 20 pl H2O 

+ Ky thuat I - PCR xac djnh dOt b i in dao 

dogn mtron 22: 

Phan Crng multiplex I - PCR vdi trinh t i / ba 

m i l duac thi i t ke dua vao trinh ty h$ gen 

ngudi va vi tri ciia enzym c i t Bcl\ da duac 

chiirng mmh b ing phuang phap Southern 

Blot PCR 

Thanh phin phan ii-ng PCR tong t h i tich 

20 pl gdm H2O 12,0 pl, buffer 10 X 2 pl, 

dNTPs 1,0 pl , DNA 3 pl , Extaq 0,5 pl, moi IU 

0,5 pl, ID 0,5 pl, ED 0,5 pl. 

Chu ky nhi$t phan Crng multiplex - PCR 

94°C/2 phut, |94°C/12 giSy, 62°C/30 giay, 

6B°CI7 phut] X 35 chu ky; 72°C/5 phut 

cac moi IU, ID duac thiet ke cd chira trinh 

ty enzym c i t gidi han Sc/I n i m d hai d lu cua 

int22h - 1(hinh 2 A). Khi 2 d l u DNA duoct t i i 

I91 b ing enzym T4 ligate se cho 2 san phim 

DNA vdng cd kich thudc 21,5 va 20 kb 

Normal B-nng : Jnv22 B-nng ?ooiit 

-t-tt -

^"3 

Hinh 2 Cac doan DNA ddng vdng sau khi noi b i n g T4 l igated 

Ooan DNA ddng vong cd kich thudc la 

21,5kb, chua doan int22h-1 d viing BX8425S9 

tren gen Bank, cd vi tri cua enzym c i t gidi han 

Sc/I base 36204 tren moi IU va base 14595 

tren mdi ID O ngudi binh thudng mdi IU va 

ID b i t cap vdl nhau tao ra 1 doan DNA cd 

kich thudc 487bp 

Khi hien tuang dao doan xay ra, doan 

tnt22h - 1 n i m trong gen F8 duac thay t h i 

b ing doan int22h- 2 hoac int22h - 3 n i m 

ngoai gen F8 each dau telomere 500kb, do do 

DNA vdng cd kich thudc la 20kb (hinh 2 B) 

M i l IU se b i t cap vdi mdi ED (mdi ED duac 

thi i t k i n i m canh int22h - 2 va intron, 22h - 3 

cd chira trinh tu enzym c i t gidi han Sc/I) So 

sanh trinh tu mdi ED tren Genbank d viing BX 

276110 thay vi tri Sc/I tren int22h-3 la base 

14703 va vitng BX 683327 co vi tri Sc/I tren 

int22h-2 la base 15265 Ddt b i in dad doan se 

khuyich dai doan DNA cd kich thudc 559bp 

San pham sau khi khuich dai duac dien di 

tren gel agarose 1,5% vdi Marker'lOObp va 

nhugm bdi ethidium bromid de kiem tra dot 

b i in dao doan 

III. K£T QUA 

1. Ket qua cua phan u>ng Inversion -

PCR ( I -PCR) 

Tien hanh khuich dai san pham n6i ba\ 

enzym ligase K i t qua cho th ly 1/5 bdnh nhan 

duoc phat hien cd dot b i in dao doan 

intron 22. 
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De xac dmh xem m? cua benh nhSn cd 

phai la ngudl lanh mang gen bdnh truyen cho 

con trat, quy trinh tuang tu cung duoc t i in 

^^—^^— TAP CHI NGHIEN CU'U Y HOC 

hanh trfen m i u DNA cua ngudi me Ki t qua 

cho thay me bdnh nhan la ngudi ianh mang 

gen benh truyin cho con trai 

•^^•P*! 
Hinh 3. Ket qua dien di san pham PCR 

1 Marker kich thw&c lOObp 2. Ngw&i binh thwang 

3 Benh nhan dot b i in dao doan int22 4 Ngudi me mang gen benh 

Ngudi binh thudng g i ing sd 2 cd 1 bang kich thudc tuang irng 487 bp, gi ing sd 3 la san 

phim khuyich dai cua benh nhan Hemophilia A the nang cd 1 bang kich thuac tuong irng 559 

bp, nhu vay benh nhan bi dot bien dao doan intron 22. Gi ing sd 4 la san pham khuyich dai cua 

ngudl me cd 2 vach DNA kich thudc tuang irng la 487 va 559bp, nhu vay ngudi me la nguai 

mang gen benh 

2. Ket qua kiem tra san phim PCR bang phu'O'ng phap giai trinh tir 

D i dam bao chinh xac cac vach DNA tren diing la doan DNA can tim, gel cd chira doan DNA 

kich thudc 559 bp d m l u benh nhan va doan DNA kich thudc 487 bp d ngudi me duac c i t de 

tinh sach rdi giai trinh tu kiem tra trinh tu nucleotid cua doan DNA tren so vdi tnnh tu gen Bank 

Ket qua nhu sau 

\s^^ 
'V ' • * « 

,Wr,'u/''--,>,i-./."i\ 

AATGGTATT TGGT TCTGTTAAGCA 
X 

TGATCAAGATAT TGAAG- '^-'m rAGACA: 

Hinh 4. Hinh anh gial trinh tu> 2 doan DNA kich thicd'c 487bp (mdi IU - ID) 

va doan 559bp (mdi IU - ED) 

Giai trinh tu doan DNA cd kich thudc 487 bp va so sanh vdi trinh tu GenBank BX 842559 

th ly CO vi tri mdi IU tir nucleotid 35744 den nucleotid 35763, m i l ID n i m d vi tri tir nucleotid 

14622 d i n nucleotid 14602 a vi tri each mdi ID 27 nucleotid va mdi IU 460 nucleotid cd 1 trinh tu 

enzym c i t Bell \a T/GATCA 
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Giai trinh tu doan DNA kich thudc 559 bp 

va so sanh vdi trinh ty gen Bank BX 842559 

th ly cd VI tri moi IU tu' nucleotid 35744 den 

nucleotid 35763, moi ED tu vi tri nucleotid 

15364 d i n nucleotid 15347 tr6n gen Bank BX 

682237 0 V) tn each m6i ED 99 nucleotid va 

m6i IU 460 nucleotid cd 1 trinh ty enzym c i t 

Bell la T/GATCA 

IV. BAN LUAN 

Benh Hemophilia A di truyen qua cac t h i 

he va hen quan d i n NST gidi tinh X, nen viec 

xac dmh chinh xac dang va vi tri ddt bien tr6n 

gen F8 d benh nhan la budc d l u tien r l t quan 

trong K i t qua ddt bien gen F8 cua benh nhan 

la ca sd khoa hoc cho nhirng phan tich phat 

hien ddt bien gen doi voi cac thanh vien trong 

gia dinh benh nhan va phat hien ngudi ianh 

mang gen benh 

Benh nhan hemophilia A t h i nang ch i im ty 

le cao va nguyen nhan do dot b i in dao doan 

intron 22 chiem 45% Viec xac dmh dao doan 

mtron 22 ddi hdi nhirng ky thuat kha phirc tap 

Do dd, viec tim ra mdt phuong phap xac dmh 

dot biiri dao doan intron 22 cd k i t qua nhanh, 

chinh xac va thuan tten la r l t quan trong 

Ba ky thuat chinh duac su dung d i phat 

hien ddt bi in dao doan intron22 gdm 

Ky thuat Southern blot xac djnh dot 

bien dao doan intron 22 

Phuang phap Southern Blot duoc mieu ta 

bdi Lakich va cong su nam 1993 Thuy phan 

DNA bing enzym Sc/I, sir dung m l u dd danh 

d lu phong xa P32 d i xac djnh ddt b i in & 

ngudl binh thudng, enzym se c i t DNA lam 3 

doan cd kich thudc 21,5kb, 16kb va 14kb 

Neu k i t qua cd kich thudc 20kb, 17,5kb, 14kb 

hay 20kb. 16kb. 15,5kb tuang ung vdi ddt 

bi in dao dogn intron 22 typ 1(inv 2 2 - 1 ) va 

typ2, ( inv22-2) [3 ] 

Ky thuat nay phirc tap, tdn cdng sue va 

phai m i t 8 - 1 0 ngay mdi cd k i t qua Ben 

cgnh dd, sir dyng c h i t phdng xa gay nguy 

hiem cho ngudi thyc hien ky thuat, sir dung 

ch i t mau huynh quang it nguy hiem han 

nhung lai cd 6& nhay thap han 

Ky thuat LD - PCR xac d jnh dot b i i n dao 

doan intron 22 

Phuong phap LD - PCR duoc mieu ta bdi 

Liu.Q va cdng su 1998 Liu Q va cdng su da 

thiet k i phan ung PCR dSc biet de cd the 

khuech dgi mdt doan gen F8 r l t dai a 10 kb va 

dat t6n la phan ung Long Distance PCR (LD -

PCR) Su dung cSp moi PQ duac thiet ke 

bam dac hieu vdi viing intron 22 va cSp m6i 

AB duac thi i t ke dac hieu cho 2 viing mtron 

22h2 va mtron 22h3 Hinh anh dien di tren gel 

agarose 0,6% trong 6 - 8 gid, san pham 

khuech dai LD - PCR vdi m l u DNA ngudi 

binh thudng cho 2 bang cd kich thudc 10 kb va 

12 kb, vdl ngudl bi dot bien dao doan intron 22 

cho 2 bang kich thudc 10 va l l k b , voi ngudi 

ianh mang gen cho 3 bang kich thudc 10, 11 

v a 1 2 k b [ 6 ] 

Ky thuat LD - PCR cd uu d i im la dan 

gian, dd thuc hien, cho k i t qua nhanh chdng 

va gia thanh re hon so vdi ky thuat Southern 

Blot, do vay r l t nh i iu phdng thi nghiem tren 

t h i gidi da su' dung ky thuat nay Tuy nhien ky 

thuat LD - PCR cd nhuoc d i im khdng xac 

dmh duo'c dao doan intron typ 1 hay typ 2 va 

khuech dai doan DNA kha dai (10 - 12kb), 

chua nhu'ng dao GC n&n gap khdng it kho 

khan khi thuc hi§n ky thuat 

Ky thuat I - PCR 

Phuang phap I - PCR duac mieu ta bdi 

Rosetti va cong su 2005 [4] Hinh 3 cho thly: 

benh nhan bi dot b i in dao doan intron 22, ii'ng 

vdl kieu hinh tren lam sang: benh nhan mic 

benh hemophilia A t h i nang va ngudi me 

benh nhan d trang thai dj hop tu (ngudi lanh 

mang gen benh) 
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Ki t qua tren duoc kh ing dinh b ing hlnh 

anh giai trinh ty cac doan DNA 487 va 559 bp 

(hinh 4) cac doan gen cd d i y du trinh tu vi tri 

bam cua mdi, trinh tu cua enzyme Boll va cac 

vi tri nay luang irng vdi cac vi tri da duac 

Rossetti va cdng su cdng bo [4] 

Phuang phap I - PCR cd uu diem la d i 

tien hanh Enzym Bell tac dung rat dac hidu 

nen san ph im c i t enzyme cd tinh dac hidu 

cao. San pham PCR duoc khuech dai d i 

dang trong thai gian khoang 30 phiit do cac 

doan DNA cd kich thudc ng in (487 va 559 

bp) Nhu vay xet nghiem phan tich gen duoc 

t i in hanh nhanh chdng, k i t qua thu duac cd 

dd tin cay cao, la co sd d i tu v i n di truyin va 

chan doan trudc smh sdm cho nhirng ngudi 

me dl hap tu mang thai 

Mac dil nghien ciru duac t i in hanh vdi so 

luang benh nhan han c h i , ty le ddt bi in dao 

doan thap han so vdi cac nghien cuu trudc 

day (1/5 benh nhan), nhung day mdi chi la 

nghien cuu budc d l u Viec xac dmh ddt bien 

dao doan thanh cdng bdi mdt ky thuat khd se 

gdp phin quan trong trong viec xay dung mdt 

buc tranh hoan chinh v i cac dang ddt bi in 

gen F8 tren benh nhan Hemophillia A Viet 

Nam, ddng thai la t i in d i quan trong trong 

phat hien ngudi lanh mang gen benh va chan 

doan trudc smh, tu van di truyen nham giam 

ty le m i c benh 

TAP CHI NGHIEN CU'U Y HQC 

V. K £ T LUAN 

Bing phuang phap I - PCR, nghien cuu da 

phat hien duoc ddt bJdn dao doan gen F8 d 

benh nhan hemophilia A t h i n^ng va xac dmh 

ngudl me benh nhan d trang thai dj ho'p tir 
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Summary 

IDENTYFICATION OF INTRON 22 INVERSION IN HEMOPHILIA A PA­

TIENT BY INVERSION - PCR 
Hemophilia A is an mhented recessive X-lmked disease caused the abnormal blood 

coagulation, w/ith an mcidence of about 1 out of 5 000 males In severe Hemophilia A patient, low 

blood concentration of protein factors VIII (^ 1 % when compared to normal), triggers severe 

bleeding in the joints, muscles, or other internal organs Invesion intron 22 accounted for 45 - 50% 

of severe Hemophilia A patients due to recombination of homologous copies outside the F8 gene 

Objectives of the study were to identify intron 22 mversion in severe Hemophilia A patients by 
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mversion - PCR Five severe Hemophilia A patients were selected for this study; we use Inver­

sion - PCR to analyse intron 22 inversion in F8 gene 1/5 patients were found to have intron 22 

inversion In conclusion, intron 22 inversion was successfully identified in Vietnamese severe He­

mophilia A patients by I - PCR technique 

Keywords: Hemophil ia A, inversion intron 22, inversion - PCR 

BAO QUAN re BAO Gde TUY RANG CHUOT 

To Mmh Q u a n \ Le Thj Ngoc Hu'0 'ng\ Hoang Oao Bao Tram^ 

^Tru&ng Dgi hoc Khoa hgc Tw nhien. Dgi hgc Quoc gia Thanh pho Ho Chi Minh 

'Tru&ng Dat hgc Y - Dwgc Thanh pho Ho Chi Mmh 

Te bao goc tuy rang chugt nhdt trdng Mus musculus var albino dugc hao quan trong mdi tnivng DMEM/ 
F12 bo sung DMSO 10%, FBS 20% theo 2 quy tnnh giam nhigt (1) de trong dieu kign 4°C/2Q phut. -2(fC/3Q 
phut, sau dd chuyen sang bao quan d -80°C: (2) de trong dieu kign -2CfC/30 phut vd bao qudn o -8(fC. T4 
bao dong lanh dugc giai ddng trong mot tru&ng nudi cay DMEM/F12 bo sung FBS 20% & 37°C. Cdc Id bao 
duoc tidp tuc nudi cay tmng indi tru&ng DMEM/F12, bo sung FBS 10%. Peniciline lOOUI/ml, Streptomycine 
WOjjg/ml, 6' diSu kien 37°C. CO2 5% Ty Ig td bao song sau qua trinh bdo qudn dong Ignh & thoi diem 1 
ngay, 2 tudn, 4 tudn vd 8 luan duuc danh gia bdng phuung phdp nhugm Trypan Blue. Sw bieu hien cac 
marker bd mat td bao duuc kiem tra hang phwong phap Flow Cytometry Thw nghiem cho thdy td bao tuy 
rang chudt dwoc bao tdt trong thoi gian 4 tuan theo quy trinh dong lanh -2(fC/20 phut va bao quan d -8<fC 
Sau khi giai ddng. cac td bdo cd khd nang bam, tang tni&ng va biSu hidn cdc marker cua td bdo g6c tmng 
md CD73, CD90. CDI05 va khdng bieu hien cdc inad<er cua te bao mau CDI9. CD34. CD45 

lu khoa. te bao goc tiiy rang, bao quan te bao, nuoi cay te bao 

I. DAT VAN DE 

T i bao g i c la nhCrng t i bao chua biet hda 

trong md sing, cd kha nSng trd thanh cac t i 

bao chuyen bidt vdi cac chuc nang dac trung 

(1) Trong d i iu kien in vivo hoac in vitro, moi te 

bao gde cd the tu lam mdi vdi cac tinh nang 

neng biet mdi Ngay nay, t i bao gde duac 

tach va thu nhan tu rat nh i iu nguon (phdi giai 

doan tien lam to, thai, ca t h i trudng thanh, ) 

Tuy rang la viing t i bao giiip rang sdng va duy 

Dia chi hen h0 Hoang O90 Bao Tram, Dai hpc Y Duoc Tp 

Ho Chl Mmh. 217 Hdng Bang. Quan 5, TpHCIVt 

email hoangd3obaotram@gmail com 

Ngaynhan 13/03/2013 
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tri chuc nang Tuong tu nhu tuy xuang, tuy 

rang chira cac t i bao goc trung md Ngoai ra, 

tuy rang cdn chira te bao l i i n nguyen bao 

nga, l i bao tao mau Te bao tuy rang la 

nguydn lieu quan trong cho nhirng nghien citu 

trong ITnh vuc tai tao rang Sau thanh cong 

cua Gronthos nSm 2000 trong viec phan lap 

va nudi c i y t i bao gde tuy rang ngudi [2], tren 

t h i gidi da cd nhieu nghien ciru t i ip tuc phat 

tnen theo hudng nay Tai Viet Nam, mot s6 

nghien ciru da cho k i t qua nudi c i y thanh 

cdng t i bao tu manh md tuy rang ngudi [3, 4], 

Song song vdi vi^c phan lap t i bao gde, ky 

thuat bao quan t i bao gde ddng vat cung phat 

tnen va md ra mdt ky nguyen mdi trong c6ng 

nghe t i bao ddng vat Vdi muc tieu xuydn su6t 
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