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Tém tit:

Kinh hién vi (KHV) huynh quang siéu phan giii la hé kinh wu viét nho két hop tinh ning chup dnh huynh quang véi
kha nang quan sat cac miu sinh hoc vuot qua dwoge giéi han nhiéu xa ciia KHV quang hoc. Hé kinh nay givip quan
sat duwgc mau song v6i do chinh xac va do phan giai cao. Vi-rut la daoi twong dac truwng cho nghién ctru siv dung hé
kinh nay do hau hét cac loai vi-rut ¢ kich thwéc nhé hon giéi han nhiéu xa (<200 nm). Trong nghlen ctru nay, cac
tac gia da xay dung hé thong KHV huynh quang s1eu phan glal dwa trén ky thuat dinh Vl don dlem, do phan giai cia
kinh dat dwgc 1a 20 nm. Pwong kinh miu vi-rit sét xuat huyét (SXH) Dengue nudi ciy trén te bao BHK-21 dugc
danh dau mién dich huynh quang cé két qua do 1a 84+12 nm, trir di chiéu dai ciia khang thé, xap xi véi két qua do
béi KHV dién tir truyén qua (TEM, 45-60 nm). Sy thuin ti¢én ctia k§ thuit chuin bi miu va chup dwgc hinh anh
vi-rat SXH Dengue néi riéng, cac loai vi-riit néi chung bing KHV huynh quang siéu phan giai véi dd chinh xac va
dd phan giai cao sé dong gop cho nghién ciru, dao tao va giang day vé vi-riit hoc.

Tir khéa: dinh vi don diém, kinh hién vi huynh quang siéu phan giai, nanoscopy, STORM, vi-rit s6t xudt huyét

Dengue.
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KHV quang hoc luon 1a cong cu dic luc cua khoa hoc
su song nhd wu diém ndi bat 1a kha ning quan sat cac té
bao va mo sdng. Nhidu nghién ciru cai tién KHV quang hoc
thong qua cac cai tién vé ky thuat chiéu quang, k¥ thuat xu
Iy anh... da dugc thyc hién. Két qua la sy ra doi cua nhiéu
phuong phap hién vi quang hoc phan gidi cao, nhu KHV
quang hoc quét truong g?m (Scanning Nearfield Optical
Microscope - SNOM) [1, 2], KHV huynh quang dap tat
cudng birc (Stimulated Emission Depletion - STED) [3, 4],
va KHV huynh quang dinh vi don phan tr (Single Molecule
Localization Microscopy - SMLM) [5]. KHV quang hoc
SNOM c6 d6 phan giai ngang toi vai chuc nano mét, do
phan giai doc vai nano mét, tiy thudc vao khéu d6 cua dau
do. Hé kinh nay c6 wu diém 1a d6 phén giai khong phu thudc
vao bude song, cho phép quan sat bé mit mau vat, tuy nhién
loai kinh nay khong cho phép nghién ctru siu bén trong mau
vat [6]. KHV STED duoc phat trién tir cAu hinh KHV dong
tidu cai tién k¥ thuat chiéu sang dong thoi hai chum laser
1én mau. Chum thtr nhat c6 cuong do thap kich thich cac
phan tir danh dau phat quang. Chum thtr hai ¢6 bude song
dai hon, c6 cuong do manh hon nhiéu hoi tu hinh vanh khan
1én mau, c¢6 cudong do ¢ tim bang khong. Chum nay cudng
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blrc dugc cac phan tir (duge chum thtr nhét kich thich) hoi
phuc vé muc co ban. Do d6 chi con lai cac phan tir & tim
chum phat huynh quang dugc ghi nhan. Ky thuét nay khong
yéu cau xur ly anh phirc tap va c6 thé dat dugc do phan giai
ngang cd 30-70 nm, phan giai doc truc ¢& 50-100 nm. Tuy
nhién, do k¥ thuéat chiéu quang phuc tap, nén STED it dugc
lwa chon phat trién tai nhiéu phong thi nghiém [7]. Anh hién
vi huynh quang st dung k¥ thudt SMLM c6 do phan giai
ngang 20-50 nm [8]. Dya trén phuong phap KHV huynh
quang dinh vi don phan tr SMLM c6 hai ky thuat KHV siéu
phan giai chinh dugc phat trién di dua do phan giai ngang
xudng 20-50 nm, d6 1a KHV dinh vi quang hoat (PALM
- Photoactivatable Localization Microscopy) [9] va KHV
quang dung anh ngiu nhién (STORM - Stochastic Optical
Reconstruction Microscopy) [10]. Ky thuat KHV huynh
phat trién tir nim 2006 [10]. Hai phuong phap STORM va
PALM khéc nhau vé loai phén tir quang hoat duoc str dung.
Céc chat phat quang sir dung trong ky thuat PALM la cac
protein phat quang. K§ thudt STORM st dung quy trinh
danh diu mién dich huynh quang v&i cac phén tir phat quang
tong hop nhu cyanine, rhodamine... c6 do bén quang cao
hon rat nhiéu so véi protein phat quang sir dung trong k¥
thuat PALM. KHV siéu phan giai dugc sir dung dé do kich
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Abstract:

Taking advantage of the use of photoswitchable probes
and high precision localisation of single molecules to
surpassthediffractionlimit, super-resolution fluorescence
microscopy allows observing non-invasive live-cell at
sub-diffraction size (<200 nm). Given the advantage of
super-resolution fluorescence microscopy, our group
has reconstructed the super-resolution fluorescence
microscopy based on the single-molecule localisation
microscopy technique with a resolution of 20 nm. In this
research, the authors present the reconstruction process
of the microscopy system and its application in observing
hemorrhagic fever Dengue virus. Dengue virus was
cultured in baby hamster kidney (BHK-21) cells and
was then negative stained for transmission electron
microscope (TEM) or immunofluorescent labeled for
stochastic optical reconstruction microscopy (STORM).
The diameter of the Dengue virus particles is 45-60
nm measured using TEM and is 84+12 nm measured
using STORM. After subtraction of the length of the
antibody attached to the virus particles, the diameter
of Dengue virus particles measured using STORM are
close to which measured using TEM. In conclusion,
the authors highlight the findings of super-resolution
fluorescence microscopy-based Dengue virus studies
and their contributions to the understanding of Dengue
virus particles. The current advances in super-resolution
microscopy may open new avenues for future virology
teaching and research.

Keywords: Dengues virus, nanoscopy, single-molecule
localisation microscopy, STORM, super-resolution
fluorescence microscopy.
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thudc, quan sat hinh thai cling nhu qué trinh 1ay nhiém cta
vi-rat HIV va HPV trén té bao [11], cac vi-rat nay thudng co
kich thuée trong khoang (120-200 nm). Véi céc vi-rut kich
thude nhéd dudi 100 nm nhu vi-rat Dengue hay Rota chua c6
nhiéu nghién ciru thue hién bang bién phap nay.

Sét Dengue va xuat huyét Dengue 1a mot bénh do vi-
rt 1ay truyén tir mu01 sang ngudi. T6 chirc Y té thé gidi
(WHO) uéc tinh mdi nam cé khoang 50-100 triéu nguoi
mic bénh, phan 16n trong s6 d6 1a tré em, ty 18 tr vong vao
khoang 2,5%. Tai céc tinh phia Nam Viét Nam, do tudi trén
15 miac SXH da ting tir 14% nam 1991 1én dén 30% nam
2004. Tinh dén dén giira thang 9/2015 ca nudc da ¢ hon
30.000 trudng hop méac SXH, dich nay da bung phat tai 50
tinh, thanh phd trén ca nudc véi 18 ca tir vong, bénh da tang
hon 76% so véi cing ky nam truée [12-14]. Hién nay, dé
chan doan 1am sang SXH Dengue, ngu0’1 ta thuong s dung
phuong phép huyét hoc (phat hién su giam so luong bach
cdu, tiéu cau...) va chan doan xac dinh bang phuong phap
tim cac khang thé Dengue-IgM, -IgG trong huyét thanh
hodc dinh tip huyét thanh bang k¥ thuat Real-time PCR -
hién dang 1a phuong phap chan doan SXH higu qua nhat
vi cho két qua khong chi ¢6 tic dung phat hién chinh xac
nguyén nhan gay SXH Dengue ma con xac dinh dugc tip
ctia vi-rt Dengue. Piéu nay gitp cac nha y hoc va dich té
hoc xac dinh dugc cac vu dich gay ra do tip Dengue nao va
tién doan dugc khuynh hudng thay doi tip gay bénh theo
thoi gian [15]. Vi du: ¢ nudc ta, khuynh hudng chuyén tip
Dengue gay bénh tir DEN-3 sang DEN-2 va sang DEN-1 da
duoc du bao tir nam 2004.

Trong bai bdo nay, ching to6i trinh bay viéc xay dung
hé thong KHV huynh quang siéu phan gii tai Viét Nam va
dung anh ky thuat siéu phan giai tai tao quang ngau nhién
STORM cho cac nghién ctru vi-rat. Thye nghiém dugc thuc
hién trén vi-rat SXH Dengue tip 2, dugc nudi cdy trong
té bao than chudt dat vang BHK-21. Vi-rat SXH Dengue
dugc danh ddu mién dich huynh quang v&i mau CF.647,
duoc sir dung 1am ddi twgng hién anh cho k¥ thuat nay. Viéc
phat hién dwoc vi-rit Dengue tip 2 bang KHV siéu phan
giai dd m¢ duong cho vigc ung dung céc thiét bi may moc
va phuong phép hién dai trong chan doan xac dinh nhanh,
chinh xé4c va trong nghién ciru dio tao giang day vé cac vi-
rat gay bénh trén nguoi trong twong lai ¢ Viét Nam.

Phuong phap nghién ciiu
Xdy dung hé KHV huynh quang siéu phdn gidi

KHV huynh quang siéu phan giai dugc xay dung dua
trén than KHV Ti2E cua Hang Nikon c6 tich hgp mé-dun
tu dong gitt mat ti€u PFS (Perfect Focus System). Mo-dun
PFS gitp giir mit tiéu cia KHV 6n dinh theo truc z trong
thoi gian dai. KHV duogc trang bi 3 vat kinh 10, 20 va 100x.
Vat kinh 100x CFT HP APO TIRF duogc sur dung dé thu anh
phét quang ctia cac don phan tir. Khdi laser gdom c6 4 laser
ciia Hang Roithner, trong d6 c6 hai ngudn laser dugc st
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dung trong nghién ctru nay. Laser ban din 405 nm 1a laser
kich hoat, cong suit 25 mW, co tac dung chuyén trang thai
ctia phén tir phat quang tir OFF sang ON. Laser ban dan 640
nm la laser kich thich, cong suit 190 mW. Hai laser con lai
c6 budce song phat la 488 va 561 nm. Dudi tac dung cua
laser kich thich, phan tr hodc phat quang hoac chuyen sang
trang thai OFF. Céc laser dd dugc chuan tryc sin. Bon laser
duoc ghép vao cung mét duong quang nho cac kinh loc
thong cao LP cua Hang Semrock (hinh 1).
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Hinh 1. Hé KHV huynh quang siéu phan giai STORM.

Céc chum laser duoc cho qua bo gian chum GBEO05-A
ctia Hang Thorlabs. Khi truyén qua bo gidn chum, dudng
kinh cua cac chum laser dat 4 mm. Viéc gian chum laser sé
gitip 1am tang dién tich chiéu 1én mau cta cac chum. Tiép
do, cac chum laser di t6i guong phang M2. Guong niy cb
thé diéu chinh goc nghiéng dé thay doi goc vao KHV. Do
d6, chung ta dé dang thay di gitra cac ché do chiéu sang
epi, HILO (Highly Inclined and Laminated Optical, goc toi
16n va ky thuat chiéu lat) - TIR (Total Internal Reflection,
phan xa noi toan phan). Cong suit cuc dai cia hai laser 405
va 640 nm tai 16i vao ciia KHV lan lugt 1a 2,4 va 60 mW.

Hé KHV duogc xay dung véi cac ché do chiéu sang 1a
TIR va HILO.

Trong ché d¢ chiéu sang TIR anh sang kich thich duoc
chiéu xién voi goc t6i 16n va bi phan xa tai bé mat tiép xtc
giita kinh va mau tao ra song tiéu tan kich thich phan mau
tiép xtc voi lam kinh véi d6 sau khoang 100 nm. Trong ché
do HILO, goc nghiéng ctiia chum sang nho hon goc phan xa
toan phan tai 16p tiép xuc giita mau va lam kinh. Khi do ta
¢6 mot chiim sang song song, hep chiéu kich thich 1én mau.
Do chum kich thich la mot dai sang hep nén giam dugc
nhiu nén phat ra tir cac phan tir khéng nam trong mit tiéu
phat quang.

Cap laser dap tit quang va kich thich quang duoc st
dung tuy thudc vao chit mau huynh quang danh dau trén
mau. Trude khi di vao KHV, ca hai chum laser dugc cho di
qua thau kinh hoi tu tiéu cy 500 mm. Thau kinh nay s& hdi tu
hai chum laser tai mat phéng tiéu sau cua vat kinh...
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Ca 4 laser déu duoc diéu khién bat tat, chon ché do lién
tuc hodc xung. PO rong cua xung laser duoc diéu khién
bang cac xung TTL (Transistor - Transistor logic) duoc tao
ra boi mdt mach Arduino mega 2560, nhéan 1énh diéu khién
tor may tinh.

Pau thu sir dung mot camera EMCCD iXon Ultra 897
v6i do nhay cao, ¢6 kha nang phat hién don photon, hi¢u
suat lugng ta dat 90% trong vung 500-700 nm.

Gidi han phan gidi cia KHV huynh quang siéu phén giai
phu thudc vao cach thu va xu ly anh, ngoai ra con phu thude
vao cac tham s6 khac nhu sai s6 ctia phép dinh vi don phan
tir va do on dinh co khi cia thiét bi.

Chudn bi méu vi-riit Dengue cho KHV STORM

Nguyén vt liéu hoa chat: khang thé dic hiéu vi-rat
Dengue dugc st dung trong nghién ciru 1a IgG cta chudt
do Trung tdm Kiém soat dich bénh My cung cap. Khang
thé khang IgG chudt gin mau CF.647 (Anti-Mouse IgG
(H+L)) 14 khang thé ciia tho dugc mua tir Hang Invitrogene.
Enzyme glucose oxidase va catalase duoc cung cip boi Hing
Invitrogene. Céc hoa chat NaH,PO,, K.HPO,, KCl va Tris
base dugc mua cua Merck. Cac hoa chat mercaptoethylamme
(MEA), axit chlohydric, Triton X-100, protein huyet twong
bo, glutaraldehyde, paraformaldehyde, glucose, NaCl dugc
mua cua Sigma Aldrich. Nudc khu ion dugc tiét trung dé
dung cho cac thi nghiém danh ddu va hién anh STORM.

Céac budc chuan bi mau vi-rit Dengue cho KHV
STORM dugc trinh bay trén so d6 khéi ¢ hinh 2. Cac mau
huyét thanh cua bénh nhan SXH dugc phén lap trong té
bao BHK-21 dugc nudi cdy, trong té bao cac vi-rat SXH
duoc nhan [én. Sau do6, cac vi-rit trong té bao duge gén két
v6i cac phan tr mau STORM bai quy trinh danh diu mién
dich huynh quang thong thuong. Dung dich hién anh huynh
quang dugc dua vao cic giéng chira té bao duge danh dau
trude khi chup anh STORM. Cac anh sau d6 dugc xu ly
bang phan mém chuyén dung dé duoc két qua hinh anh cia
vi-rat trong té bao.

Huyét thanh | P —|
RT-PCR

bénh nhan SXH - 4
Phan 13p vi-rut trong té /
3 Bi ca Chup anh hién vi dién

bao nudi cay BHK-21 —
1 tlr truyén qua (TEM)

Danh d4u vi-rut Dengue
bang mién dich huynh quang

v

Hién anh huynh quang vi-rit
bang k§ thuat STORM

v v
Chup va x(r ly anh vi-rat K&t qua hinh anh
bang k§ thuat dinh vi Pinh danh duoc vi-rat
don diém STORM Dengue

Hinh 2. So dé quy trinh chuan bi mau vi-rat cho chup anh KHV
STORM.



Dudi day la chi tiét cac budc trong so dd quy trinh chuan
bi mau vi-rut cho chyp anh KHV STORM.

Phan ldp vi-riit Dengue: t& bao nguyén bao sgi cta than
chugt BHK-21 dugc nudi trong moi truong DMEM chua
10% huyét thanh bé bao thai, trong didu kién vo trung &
nhiét d¢ 37°C ¢6 5% CO,. Mau huyét thanh bénh nhan nghi
mic SXH da duoc xac dlnh c6 vi-rat Dengue tip 2 bang k¥
thuat Realtime - PCR trugc d6 [16]. Mau huyét thanh duong
tinh sau d6 duoc phan 1ap trén té bao BHK-21 tai Phong thi
nghiém vi-rat Arbo - Vién V¢ sinh Dich té Trung wong. Mau
ddi chimg am 1a cac t& bao BHK-21 dugc nudi trong cling
diéu kién. Vi-rat Dengue dugc nudi cdy trong vong 48h, sau
d6 céc vi-riit duge nhudm 4m ban hodc dugc danh déu bang
hoé chat mién dich huynh quang.

Phuwong phap nhuom ban am sir dung TEM: mau 1a dich
nude ndi té bao BHK-21 sau 48 gid phan Iap tir huyét thanh
bénh nhan duong tinh v6i vi-rat Dengue tip 2. Phuong phap
nay dugc thuc hién trong tu an toan sinh hoc béc 2 theo phuong
phép nho giot trén gidy parafin, sir dung ludi dong 300 mat
dwoc phit mang collodion va cacbon. Thoi gian tién hanh cac
budc khoang 5 phat ¢ didu kién nhiét d6 phong thi nghiém.

Mau duge cd dinh bang dung dich Glutaraldehyte 1%
trong cacodylate 0,1 M. Rira mau bang dung dich cacodylate
0,1 M. Nhudém mau bf‘“mg dung dich Uranyl acetate 1%. bé
kho mau, doc két qua dudi TEM 1010-JEOL (Nhat Ban).

Ddnh ddu vi-rit Dengue bang mién dich huynh quang:
quy trinh danh dau huynh quang vi-rit Dengue duoc thuc
hién theo quy trinh danh dau mién dich huynh quang sir
dung khang thé so cép la IgG tr chudt dac hiéu cho protein
trén vo vi-rat Dengue va khang thé thir cp 1a khang thé
khéng dic hiéu cho IgG cuia chudt co gan huynh quang mau
CF.647. Viéc danh dau mién dich huynh quang co ban theo
cac bude sau: i) Mau duoc ¢b dinh té bao bé'lng dung dich
3% paraformaldehyde va 0,1% glutaraldehyde; ii) Su dung
dung dich NaBH, 0,1% khur céc lién két khong déc hiéu; iii)
Str dung dung dich chdn va duc mang 0,2% BSA va 0,2%
triton X 100; iv) St dung dung dich chan 3% BSA dé chan
nhimg vi tri lién két khong dic hiéu; v) Pua khang thé dac
hiéu khang vi-rat Dengue tip 2, tiép theo gin két v6i khang
thé thir cép lién két v6i phan tir mau CF.647; vi) Rira sach cac
khang thé du sir dung dung dich c6 dinh té bao va chong ndm
mbc NaN, nong d6 0,02% dé miu dugc bao vé dai lau. Sau
danh dau, mau s€ dugc bao quan trong dicu kién lanh va toi.

Hién anh huynh quang vi-rut b&ng ky thudt STORM: dung
dich hién anh STORM bao gdm céc enzyme glucose oxidase
va catalase, MEA va glucose dugc pha trong dung dich dém
Tris, pH 8,5, dugc chuan bi theo quy trinh cua NIKON [17]
va dua vao cac giéng trudc khi chup anh KHV huynh quang
siéu phan giai STORM.

Chup va xu ly anh vi-rut bang ky thudt dinh vi don diém:
trude tién danh ddu mién dich huynh quang té bao, sau do
dung dich hién anh duoc dua vao cac giéng té bao. Chiéu
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ddng thoi hai laser 640 va 405 nm vao vi tri cAn thu anh. Lién
tuc 1ap lai qua trinh trén cho dén khi dat duge s anh can thu
tir 10000 dén 20000, toc do khung hinh 1a 30 hinh/gidy. Tap
anh trén dugc xur 1y bang chuong trinh SMAP [18] dé dung
dugc anh huynh quang siéu phan giai.

Két qua
H¢ théng kinh STORM xdy dung & Viét nam

Hinh 3 1a anh cua hé thong KHV SPG (STORM) di
duogc xay dyng ¢ Viét Nam véi cac linh kién dugce trinh
bay chi t1ét trong phan phuong phap nghién ctru. Hé KHV
STORM gom than kinh Ti2E ECLIPSE, h¢ tu didu chinh
tiéu, by dich chuyén XYZ piezo két nbi quang voi nguon
kich thich gém 4 laser, dau thu st dung mot camera siéu
nhay EMCCD. Cac thong s6 ciia hé¢ KHV SPG dat dugc
nhu sau: d6 phan giai ngang x, y dugc danh gia xap xi 20
nm. D phan giai doc truc z dat dugc trong khoang 80-150
nm; thoi gian 14y mau khoang 10 phut; cac mode kich thich
hién anh: TIRFM-STORM, 3D STORM; phidn mém diéu
khién hé duoc viét bang ngon ngit 1ap trinh Labview.

Can]era -
v

Hinh 3. Hé KHV STORM str dung 4 laser kich dwoc két néi quang
hoc v&i KHV, dau thu 1a mét camera siéu nhay EMCCD.

Gioi han phdn gidi cua KHV siéu phdn gidi

Dé danh gia gidi han phan giai cia KHV, cac phan tir
mau huynh quang rhodamine 6G (Rh6G) dugc phan tan
trén lamen kinh. Két qua hinh anh diém phat quang ctia don
phan tir Rh6G dugc thé hién & hinh 4A. Phan bd vi tri duoc
dinh vi cua phan tir Rh6G trén hinh 4A 1a cac chdm do trong
hinh 4B duoc lam khép véi ham phan bé Gauss.

(A) (B)
Hinh 4. Hinh anh diém phat quang ctia don phan tir Rh6G. Phan bd
vi tri dwoc dinh vi ctia phan t&r Rh6G trén hinh (A) 1a cac chdm dé trong
hinh (B) va dwoc lam khép véi ham phan bd Gauss.
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Két qua hién anh cua vi-riut Dengue

Dé thu dugc hinh dang va dudng kinh ciia hat vi-rit
Dengue vo6i d6 chinh xac cao, cac hat vi-rat Dengue trudc
tién dugc phan tich voi TEM. Hinh 5 thé hién hinh anh cia
hat vi-rat Dengue tip 2 dugc chup bdi TEM. Trén cac anh
dugc phan tich, vi-rat Dengue c6 dang hinh cau, kich thudc
do duge ndm trong khoang 45-60 nm. S6 lidu duoc ghi nhan
trén hai mau dich ndi chira vi-rat Dengue va tong s6 khoang
60 hat da duoc do.

Hinh 5. Hinh anh vi-rat Dengue tip 2 dw¢i TEM thang do 500 nm.

Hinh 6 la anh thu dugc clia céc té bao BHK-21 ¢6 va
khong c6 vi-rat Dengue tip 2 chup bang k¥ thuat STORM.
Hinh 6A 13 anh cia té bao BHK-21 nuéi khong nhiém vi-
rat, hinh 6B la anh phong dai cua céac cham sang trén hinh
6A. Két qua cho thdy cic cham sang trén hinh 6A chi l1a
nhiéu nén. Hinh 6C 1a anh huynh quang cua té bao BHK-21
c6 nhiém vi-rat Dengue, cac chdm sang c6 do chai cao hon,
sau khi phong dai cac chim sang nay s& thu dugc anh nhu
hinh 6D. Hinh 6E thé hién phan b6 vi tri dugce dinh vi cac
chim do, twong tmg véi cic chdm sang trén hinh D va dugc
lam kh6p v6i ham phan bb Gauss.

Ban luan
Ddnh gid sai sé ciia hé théng KHV huynh quang SPG

Sai s6 ctia phép dinh vi don phan tir dugc tinh boi cong
thirc sau [18]:

2
s2+% 332
< (Ax)? > =< 12>+ msh
N aN?Z

trong do: Ax la sai s6 dinh vi; s 1a d0 1éch chuén cua ham
mo rong diém (thuong 12 ham Gauss) tinh theo nano mét;
N 1a sé photon ghi nhan dugc do mot phan tir phat ra; b
1a nhidu nén; a 1a kich thudc pixel tinh theo nano mét. Ta
c6 thé théy sai sO dinh vi giam d6i véi phan tir phat quang
manh hon trén nén nhidu yéu hon.

Trong ky thuat KHV huynh quang si€u phan giai dinh vi
don phan tir, can thu hang nghin dén hang tram nghin anh.
Do d6 thoi gian thu anh c6 thé tir vai phut dén vai chyc phut.
Trong khoang thoi gian 6, KHV ¢6 thé chiu cac tac dong co
khi khién anh huynh quang thu dugc bi trdi theo truc x, y va z.
Dé khic phuc hién tugng nay, mo-dun PFS ciia Hang Nikon
duoc trang bi, giup gitt 6n dinh mit tiéu theo truc z. Cac thuat
toan khu troi dugce st dung dé khur troi theo truc x, y [19].

Danh gia gioi han phdn gidi x, y ciia STORM

Dbi v6i mdi phan tir phat quang, 4000 anh lién tiép dugc
thu véi toc do trung binh khoang 50 anh/gidy (hinh 4A).
Phén tir phat quang trén timg anh dugc dinh vi bang phan
mém SMAP [20]. Sau dé, cac vi tri cua phan tir duoc xac
dinh trong tirng 500 anh lién tiép dugc st dung dé xac dinh
phéan bd dinh vi cia phan tir d6. Phan bd i tri nay s€ duoc
lam kh6p voi ham Gauss dé xac dinh sai s6 dinh vi. Sai s6
nay duoc xac dinh bang do rong nira chiéu cao ctia phan bd
thu dugc. Hinh 4B biéu dién phan bd vi tri ctia phan tir bang

So lan dinh vi

X

—

(=]
S

Hinh 6. Anh STORM cua té bao BHK-21 khéng cé vi rat (A); hinh anh phéng dai cia cham sang trén hinh A, twong (’ng vé&i nhiéu cla
nén (B); anh STORM cua vi rut Dengue tip 2 trong té bao BHK-21 (C); anh phéng dai cua vi rat twong (rng véi tirng chdm sang trén hinh
B (D); phan b6 vi tri dwore dinh vi cac chdm dé trong hinh E, twong (rng vé&i cac cham sang trén hinh D va dwoc 1am khép véi ham phan

bé Gauss (E).
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céc dau chim mau do va ham Gauss dugc lam khép. Két qua
cho thdy, ham Gauss c6 d6 rong phan bd 14 16 nm theo c4 hai
truc x va y. Véi nhidu diém phat ‘quang khac ching to1 thu
duogc két qua twong tu cho phép két luan, KHV huynh quang
siéu phan giai xay dung dugc co thé dat do phan giai xap xi
20 nm véi d6 léch chuan 1a £2 nm.

Két qud SPG méu vi-rit SXH Dengue

Hinh 6 (C, D) 14 hinh anh cta té bao c6 vi-rat, ching ta
thiy mat do cham sang cua cac hat vi-rat day hon so véi cac
mat do chdm sang cta mau khong co vi-rt (hinh 6 A, B)
twong tmg. Kich thuée do dugce tuwong ung trung binh trong
khoang 79-84 nm theo hai chiéu x va y dugc xac dinh tir 22
cham sang ctia hinh 6C cho kich thudc cta vi-rat theo chidu
x=79,14+11,94 nm va theo chiéu y=83,8+11,92 nm. B¢ 1éch
chuan ~12 nm nay duoc déng gop chi yéu tir sy thay doi
kich thudc thuc cia vi-rit Dengue trong khoang 45-60 nm.
Sau khi d4nh ddu mién dich huynh quang véi 2 khang thé
IgG nguyén phat dic hiéu vi-rat va IgG tht phat c6 gin mau
CF.647, kich thudc cta khang thé IgG xap xi 14 nm [21].
Nhu vay, KHV siéu phan giai cia ching toi, dua trén ky
thuat dinh vi don diém STORM cho phép c6 thé quan sat
duoc cac cau trac kich thude dudi 200 nm va két hop voi
mién dich huynh quang dic hiéu gitp dinh danh dugc vi-
rt. K§ thuét nay tuong dwong voi hai phuong phap két hop
trudce day, do 1a su dung KHV dién tir va ky thuat danh dau
mién dich huynh quang hoic RT-PCR.

£ ~
Ket luan

Lan dau tién, mot thiét bji KHV huynh quang siéu phan
giai da dugc xay dung thanh cong ¢ Viét Nam. D9 phan
giai hién tai dat dugc gia tri phan giai thong thuong cua cac
thiét bi hién vi siéu phan giai dinh vi don diém 1a 20 nm
v6i d6 léch chuan 1a £2 nm. Bang ky thuat chup anh KHV
siéu phan giai STORM va danh du mién dich huynh quang
thong thuong, ching ta hoan toan co thé chyp anh duoc vi-
rat Dengue, c6 kich thudc trung binh xac dinh dugc 1a trong
khoang 79-84 nm véi d6 1éch chuén ~12 nm, vén trudc day
chi quan sat dugc bang TEM. Chi v6i ki thuat KHV huynh
quang siéu phan giai STORM cho phép vira dinh danh, vira
xac dinh dugc kich thudce cua vi-rat. KHV siéu phan giai
STORM cho phép chan doan nhanh, chinh xac loai vi-rut,
gitip cho viéc hd tro dua ra liéu phap diéu tri chinh xac cho
bénh nhan. Viéc phat hién va dinh danh dugc vi-rat SXH
Dengue bang KHV siéu phan giai s& dong gop cho viéc nhan
dang xac dinh nhanh tac nhan vi-rat gdy bénh, dong thoi mo
duong cho viée ung dung thiét bi hién dai trong cac nghién
clru sdu vé cac vi-rat gdy bénh trén ngudi trong twong lai &
Viét Nam.
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