
Giai Nobel Hoa hioc 2014 

Kinh hien vi huynh quang 

Ba nha Nobel 2014: Eric 
Betzig, Stefan W. Hell, 
William E. Moemer, moi 

ngudi mgt phutfng thfle da gdp 
phin tdng sfl phan giai cua kinh 
hien vi quang hpc huynh quang. 

Nhd cdc nghifin cflu ciia 3 nha 
Nobel hda hpc trfin, con ngUdi 
dd cd thd quan sdt mpi vat so'ng, 
cac protein trong tfi' bao sdng md 
khdng phai tifiu hiiy hay dinh 
hinh chiing. Theo Sten Lidin, nhd 
nghifin eflu Vien dai hpc Lund va 
cung la Uy vien Uy ban Nobel 
2014, sinh hpc vd hda hoc da ho 
trp cho nhau. 

Nhd nghien cflu ciia 3 nhd 
Nobel hda hpe 2014, kinh hien vi 
quang hpc cd thd trd thanh kinh 
hien vi nano, vflpt gidi han phdn 
gili 0,2micromet. That vdy, nhd 
vat ly hpc Dflc Ernst Abbe, mfit 
trong cdc nhd tien phong trong 
linh vflc Idnh hien vi quang hgc 
nghi rdng: cdc kinh hien vi quang 
hge khdng the ndo quan sdt cdc vdt 
thd nhd htfn 0,2mieromet. 

Theo E. Abbe, kinh hidn vi 
quang hge chi cho thd'y hinh dang 
mpt ty thd, nhung khflng the quan 
sdt virus, protein hay cdc phdn 
tfl nhd. 

Tuy nhien, ba nhd Nobel hda 
hpc 2014 da chflng rainh ngUpe 
lai nhd cdc phuong thfle mdi: phdt 
sang cde phdn tfl huynh quang. 

Nguyen tac cOa kinh hien vi kieu STED 

Kinh hien vi 
thdng thUdng 

Trong moi kfnh hien vi 
thong thUcing, co t h ^ nhgn 
biet dui jc ty t h^ , nhUng d§ 
phSn gidl khflng bao gid 
l6t hon 0,2micromet 

Trong m6t kfnh hien vi 
k i l u STED, mot lu6ng 
laser hinh k h u y i n loai 
b6 ta t cd huynh quang 
ngo^ i t r i f loai c6 kich 
Ihudc nanomet. 

' T Hinh dnh cu6i cCing 
3 CO dp phSn gidl tfii 

hdn nhieu sovd i 
0,2micromet. 

2 Luong laser quet trSn b§ m$t 
m i u , Cdc nha khoa hgc bi i t 
chinh xdc vi tri luong laser va 
Cham vSo mhi. do dd hp co th i 
d img nhij'ng thdng tin tr^n d l 
tao ra hinh dnh co d§ ph^n gidi 
cao hdn rat nhieu. 

Stefan Hell da dUa ede phan tfl 
huynh quang vdo mau vdt nghifin 
eflu. Hell da gan cae phan tfl huynh 
quang ddnh ddu vao mdu sinh hge 
can nghien ciiu. 

Sau dd, suf dung mdt chilm laser 
de chidu sdng mau nghifin cflu. 
Nang Ifltfng eiia laser dfltfc hoan lai 
hdi cdc phdn tfl huynh quang dudi 
dang phdt quang. Ky thuat STED 
nay cho phep nhdn dang mot ty 
the (mpt bp phein trong te bao cung 
cd'p nang lUtfng cin thiet cho hoat 
dpng binh thUdng cua cdc tfi' hao), 
nhUng khflng quan sat dUtfc ede chi 
tiet cua elu true ty thd. 

Vdo nam 1994, Stefan Hell 
da dang cflng t r inh t ren dUdi 
tUa de Gidm kich thich phdt xa 
("Stimulated emission depletion" -
vidt tat la STED). Day Id nguyfin 
tac cua kinh hien vi STED. Den 
ndm 2000, Stefan Hell cai tidn ky 
thuat kinh hidn vi STED hiing each 
dua 2 ludng laser, each khoing thfti 
gian rat ngan vao mau vat nghifin 
cflu. Tia laser diu kich thich phan 
tfl huynh quang phdt sdng. Tia thii 
hai loai bo huynh quang, ngoai trtf 
cac hat cd kich thudc sieu nhd. 

Kit qud: Sau khi quet qua mau, 
nhdn thay hinh anh cd dO phdn 

Gidl han phan gidl theo Abbe (0,2mlcromet) 
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sieu phan giai 
gidi tdt htfn gidi han ma Abhe da 
dua ra (0,2pm). 

Nguyen tSc ciia k inh hien vi 
dtfn phan tuf 

W. E. Moemer da tim ra dupe 
mflt ky thuat d l do sU hap thu dnh 
sdng eua mflt phan tfl. 

Moemer phdt hi^n: ne'u chidu 
sdng mpt phdn tfl gidng nhu GFP 
(mflt protein phdt quang trich tfl 
sfla) thudng sfl dung de quan sdt 
dudi kinh hien vi vdi budc sdng 
chinh xdc 405 nanomet, phan tfl 
nay cd kha ndng phdt vd t i t sdng 
tuy thich. 

Eric Betzig nghifin cflu ve mdt 
typ mdi kinh hidn vi quang hoe gpi 
Id "trUdng nhin gin". Ky thu^t nay 
khflng phai Id quan sdt dnh sdng 
phan chidu bdi vat mau nghifin 
cufu md quan sdt mdt nguon anh 
sdng thodng qua gpi la sdng md 
dan. Cde bude sdng ndy cd mdt d 

• • TS. PHAM VAN TAT 

gan he mat eua mdi trUdng, lan ra 
song song vdi be mat va ydu dan 
nhanh chdng. 

Phdi htfp 2 ky thudt, W. B. 
Moemer va E. Betzig da ed dupe 
mgt ky thudt dflc ddo de giam dnh 
sang nin, ndu tat ca cac phdn tfl 
dudi dnh sdng cua kinh hidn vi toa 
sang cung mdt lue, ngfldi quan sat 
miu v^t chi nhan thdy cac vet khd 
phdn bipt. 

Bl quye't la phdt sdng tufng phdn 
tfl mgt eua mflt mau nghien eflu. 
Cae phdn tfl nay each xa nhau. 
Nhu vdy, mdi cd the phan bifit cdc 
phdn tfl. 

Hai nhd nghien cflu ndy chup 
mflt vi tri nhieu lln, mfli lan cho 
mflt vai phan tfl phdt sdng. Khi 
chdng cac hinh anh ndy len nhau, 
se ed mdt dd phdn giai cao. 

Ndm 2006, E. Betzig da sfl dung 
phflong phdp nay Ian diu tifin. 

Nguyen tac cua kmh hien vi ddn phan tijT 

1. Mpt xung dnh 
sang y^u kich hoat 
fn^t phdn cOa tat 
cd cdc protein 
phdt huynh quang. 
Khodng each giQ'a 
cic protein ndy ldn 
hdn gidi han nhi€u 
xa cija Abbe la 0,2 
micromet. Chdng 
sang ISn cho d̂ n̂ 
khi mddi, tai dilm • 
qui trlnh dUdc Icip lai 
trin mflt nhdm nh6 
protein mdi. 

2. NhOng hinh md nhat nay dUQc x^ iy 
dya trin iy thuyet xac suat lam chiing 
sic n i l hdn. 

Khodng each giu'a cac protein >0,2 micromet 

Tieu suf 3 nha Nobel Hoa hpc 2014 
• EHc Betzig sinh nam 1960 

tai Miami (Hoa Ky), nhdn bing 
tie'n si nam 1988 tai TrUcmg dai hpc 
Cornell. Hien ong la trUdng nhdm 
nghien cflu tai Trung tam nghien 
cflu Janeha, Virginia (Hoa Ky). 

• Stefan W. Hell mang qufl'c 
t ich Dflc, sinh nam 1962 ta i 
Romania, nhdn bdng tidn si nam 
1990 tai Trfldng dai hpc Heidelberg. 
Hifin ong dang ldm gidm dde Vifin 
nghien eflU hda sinh Max Planck 
(Dflc) va cung dang cdng tac tai 
Trung tam nghifin cflu ung thfl Dflc. 

• William E. Moerner, edng 
dan My, sinh nam 1953 t a i 
CaUfomia, nhan bdng tie'n si ndm 
1982 tai Trfldng dai hoc Cornell. 
Hien dng la giao sfl hda hpc vd giao 
sU vdt ly flng dung tai TrUdng dai 
hpe Stanford, California (Hoa Ky). 
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