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TOM TAT

Yéu té nhan kappa B hay NF-kB 14 yéu t phién ma thiét yéu kiém soat qué trinh biéu hién gen
ma hoa cua cac cytokine tién viém trong qué trinh sinh 1y bénh viém va ung thu. Trong nghién ciru
nay trinh bay tng dung k¥ thuat min dich huynh quang két hop phan tich hinh dnh ndi ham cao dé
phat hién va dinh lugng su chuyén vi cia tiéu don vi NF-kB p65 lién két protein huynh quang xanh
(green fluorescent protein, GFP) kich hoat boi cytokine trén dong t& bao ung thu ¢d tir cung HeLa.
Sau khi nghién ciru cac didu kién thich hop, hinh anh thu dugc du chat lugng phan tich va dam bao
d6 tin cdy cua phép thir khi h¢ s6 Z' tinh theo ty 1¢ protein trong nhan (Nu) va té bao chat (Cyto) dugc
xéc dinh lan luot 13 0,70 dbi voi Nuc-Cyto va 0,73 cho Nuc/Cyto. Cu thé thir nghiém véi mau hop
chét zerumbone (SHTN-4, néng d6 25 pg/mL) co thé hién hoat tinh trc ché NF-kB qua xac dinh lugng
p65-GFP trong bao twong cao hon dang ké (82 %) so v6i dbi ching (19,4 %) khi xur 1y té bao HeLa
v6i chit cam tmg IL-1 (10 ng/mL) trong 1 gio. Két qua nghién ctru 1a co s¢ dé xay dung quy trinh
dinh lugng protein ndi bao trong sang loc cac hoat chét trén dich phén tir sinh hoc lién quan hoat tinh
khang viém va ung thu ¢ diéu kién nghién ctru trong nuéc.

Tir khoéa: cytokine, mién dich huynh quang, sang loc néi ham cao, 1é bao Hela, yéu 16 nhin NF-kB

DAT VAN DE {rc ché ndi bao ciia NF-kB. Khi té bao ¢ trang thai
nghi, NF-xB ton tai trong bao tuong & dang

Dugc phat hién dau tién bai Sen va Baltimore tuong tac khong dong hoéa tri véi cac protein IkB.

vao nam 1986, NF-«xB (nuclear factor-kappa B)
trude day duge xem nhu 1a yéu t6 phién ma hay
yéu t6 nhan cua riéng té bao lympho B. Hién nay
NF-«kB dugc tim thay trong nhiéu loai té bao khac
nhau va ¢6 5 thanh vién dugc xac dinh: p105/p50
(nfkbl), p100/p52 (nfkb2), p65 (RelA), RelB va
c-Rel. Mt dac trung cia NF-«B 1a tat ca cac
thanh vién ciia ho nay déu bao ton dugc mot ving
domain Rel gidng nhau chira khoang 300 amino
acid chiu trach nhiém chinh cho qua trinh gin voi
DNA, nhi phan héa va tuong tac voi IkB - chat

Nhirng tac nhan hoat héa NF-kB gy nén qua
trinh phosphoryl hoa cac IkB. Két qua 1a IkB bi
giang hda bdi qua trinh thiy phan protein hodc bi
phan huy do cac proteasome hay céc protease
khac. Khi d6 cac NF-xB s€ duoc gidi phong, di
vao nhan té bao va kich hoat qua trinh phién ma
tai day. Su kich hoat sai 1éch tin hi¢u NF-xB c6
lién quan dén cac bénh viém nhu viém khép dang
thip va hen suyén va mot s6 bénh chuyén hoa
(D6 Thi Thanh Huyén et al., 2017; Liu et al.,
2017). Mit khac, khi viém khong hdi phuc dé
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chuyén sang giai doan viém man tinh va nhiéu
nghién ctru da chimg minh c6 mdi lién hé gitra
viém man tinh va nguy co ung thu cao thong qua
yéu t6 NF-xB. Nhiéu loai khéi u khac nhau cua
con ngudi do sy kiém soat sai NF-kB bai né hoat
dong giup biéu hién cia cac gen giit cho té bao
tang sinh va bao vé té bao khoi cac diéu kién cam
mg qué trinh chét theo chuong trinh apoptosis
(Hoesel, Schmid, 2013). Viéc @rc ché yéu t6 NF-
kB ¢6 thé dan dén trc ché tang sinh té bao khdi u
hodc 1am cho té bao nay tré nén nhay cam hon
voi tdc dung cua thube. Do vay, NF-xB duogc
quan tim trong nhiéu nghién ctru nhu mot trong
cac dich sinh hoc quan trong trong liéu phép
khang viém va ung thu.

Tuy nhién, nghién ciru phat hién chuyén vi
ctia yéu t6 nhan NF-xB thuong gip nhiéu kho
khan do céc tuong tac protein ndi bao xay ra
nhanh va phirc tap. K¥ thuat chuyén gel hay di
dong dién di EMSA (electrophoretic mobility
shift assay) thuong dugc st dung dé phat hién
lién két ddc hiéu NF-kB va DNA hoic ¢6 thé st
dung k¥ thuat Western blot (Maguire et al.,
2011). Mot trong céc yéu diém ciia phuong phap
EMSA va Western blot 1a chiing khong cung cap
day d thong tin trong mau phan tich phuc tap va
do d6 thiéu d¢ tin cay. Mit khac cac phuong phap
hoéa sinh-phan tir ndy ciing khong du nhay dé phat
hién céc hién tugng hiém khi chi thyc hién trén
s6 lugng té bao han ché. Trong khi d6 phan tich
trac luu té bao flow cytometry co thé cung cap
nhiéu dir ligu tir s6 lwgng 16n té bao thir nghiém,
tuy nhién rd rang k¥ thuat nay khong thé thu
duoc céc dir liéu phan tich ndi bao tir cac tin hiéu
huynh quang (Du et al, 2019; Maguire et al.,
2011). Nhitng han ché nay c6 thé dugc khéc phuc
bang ky thuat phan tich hinh anh té bao va
chuyén vi ngi bao sir dung thiét bi hién vi huynh
quang. Bat lgi cua k¥ thuat  nay la mot s kit thir
thuong mai sir dung dong té bao blen nap hién da
nglng san xuat hodc c6 gia thanh rat cao. Do vay
chung t6i nghién ctru danh gia kha ning chuyén
vi yéu t6 nhan NF-kB nho két hop phuong phap
mién dich huynh quang va phan tich hinh anh ni
ham cao trén hé thiét bi hién vi tw dong Olympus
scan"R véi quy trinh don gian hon va chi phi thip
phu hop véi diéu kién trong nude.
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VAT LIEU VA PHUONG PHAP
Vit liéu
Dong té bao ung thu cd tu cung Hela
(ATCC"® CCL-2™) dwgc mua tir ngudn ATCC
(American Type Culture Collection, Virginia,
USA) va luu git tai Phong Sinh hoc Thyc

nghiém (Vién Hoéa hoc Cac hop chat thién
nhién).

Céc kit nhuom huynh quang, chat tién viém
[Interleukin-1 (IL-1), yéu t5 hoai tor khdi u
(TNFa)], lipopolysaccharide (LPS), mdi truong
nudi cay t& bao DMEM (Dulbecco’s Modified
Eagle Medium) va hoa chét sir dung trong nghién
ctu dugc cung cdp boi Sigma-Aldrich va
ThermoFisher Scientific, USA. Khang thé so cip
(rabbit anti-p65 NF-kB antibody) cung cdp bai
Santa Cruz Biotechnology, USA. Mau hgp chét
thién nhién dugc cung cip boi TS Luu Vin
Chinh, Vién Héa hoc cic HCTN 1a miu chat
sach, di duoc xac dinh cau tric.

Xir Iy méu

Mau chat thod dwgc pha trong
dimethylsulfoxide (DMSO 100%), si€u &m trong
30-60 min. Miu dugc nho 1én phién 24 hoic 96
giéng, ndng do cudi dén 50 pg/mL (hodc uM).
Nong do cudi cung trong giéng thir cia DMSO
tur 0,25-1%.

Nudi cay va hoat héa te bao

Té bao duogc nudi cay ¢ 37°C, CO, 5% trong
modi truong DMEM (Dulbecco's Modified Eagle
Medium, high glucose; Sigma-Aldrich, USA) c6
bd sung L-glutamine 2 mM, khang sinh (100
U/mL penicillin + 100 pg/mL streptomycin;
Gibco, USA) va bd sung huyét thanh thai bo
(FBS 10%, v/v). Sau khi té bao phat trién dat trén
70%, loai bo moi trudng cii va rira voi dung dich
dém phosphate (PBS 0,1 M, pH 7,8), sau dé bd
sung Trypsin-EDTA 0,05% dé tach té bao bam
dinh khoi day dia nuoi cay. Dich té bao duoc
chuyén sang dng falcon-15 mL c¢6 chira 4-5 mL
dich moéi trudong méi va ly tam 300 rpm. Sau khi
loai bo phan dich, phan cin té bao dugc tron véi
moi trudng dinh dudng va dugc chuyén sang
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binh nudi cdy méi dé sin sang cho cac thir
nghiém hoat tinh.

Kich hoat yéu t6 NF-«kB

Pua miu chit thir ¢a pha trong DMSO 0,25-
1% 1én phién da c6 dich t& bao HeLa (90
nL/giéng), & 30 min & 37°C trude khi bo sung 10
pL chat cam tng [Interleukin-1 (IL-1), yéu t&
hoai tir khdi u (TNFa) hodc lipopolysaccharide
(LPS), ndng do cudi 0,5-15 ng/mL]. Tiép tuc u &
37°C trong 1 h t6i khi két thuc, rira phién 2 lan
v6i PBS 0,1 M lanh cho budc cb dinh té bao.

Co dinh té bao

Té bao c6 thé c6 dinh bang
paraformaldehyde 3,7% (v/v) trong dém
phosphate (PBS 0,1 M, pH 7,8) theo md ta bdi
Harlow va Lane (2006). Protein NF-xB & té bao
HeLa c6 thé 6n dinh trong mot vai ngay ¢ 4°C
trude khi nhudém véi khang thé NF-«xB va cb dinh
v6i paraformaldehyde 3,7-4%.

Nhudm huynh quang dich phin tir p65

Sau khi ¢6 dinh dinh té bao, block cac khang
nguyén khong dic hidu bang bo sung 100 uL sita
bot khong béo 5% trong dém PBS 0,1 M, pH 7.8,
dé trong 20 min & nhiét &6 phong. Sau khi rira 2
lan véi Tris-HCI1 0,1 M, 0 té bao trong 1h voi 100
pL khang thé so cdp (rabbit anti-p65 NF-xB
antibody). Thém dung dich 0,01% Tween 20 va
rira voi dém PBS 0,1 M trude khi 4 véi 100 pL
khang thé thir cép (Alexa Fluor” 488 goat anti-
rabbit) dong thoi voi 300 nM DAPI. U phién
trong 1h & diéu kién toi, nhiét do phong va ria
lai v6i dém PBS 0,1 M. Boc phién va luu giit
trong diéu kién t6i & 4°C toi khi ghi anh va phan
tich.

Ddnh gid hiéu suit sang loc qua hé sé6 2’

Hé s6 Z’ (Zhang et al., 1999) dugc st dung
dé danh gia hiéu suét thir nghiém sang loc hiéu
nang cao. Té bao dugc xur Iy vdi TNFa va c¢b dinh
nhu trén. Thir nghiém véi n=45 giéng ddi ching
va mau c6 bd sung cytokine. Hé s6 Z” dugc xac
dinh theo cong thuc:

3*(crp+ On)
Iﬂp_ﬂnl

Z' =1

Trong d6: u 1a gia tri trung binh va - d6 1éch
chuan. p: positive control, n: negative control.

Thu nhgn hinh anh huynh quang té bao

Hinh anh té bao va cac dich phan tir huynh
quang duoc thu nhan su dung hé thiét bi
Olympus scan R (Olympus, Nhat Ban) ¢ cac vat
kinh x20 (Plan Semi-Apochromat 20xPH/0.45)
voi bdn bd loc tiéu chuan cho cac kénh
DAPI/FITC/TRICT/CYS.

Phan mém duya trén gradient ty dong liy nét
c6 thé diéu chinh thd va chinh tinh duoc sir dung
dé xac dinh mit phang iy nét trong kénh GFP
kich thich ¢ budc song 488 nm va phat hién tai
510 nm. Hinh anh dugc chup su dung camera
cam bién sCMOS (Hamamatsu, Nhat Ban), do
phan giai > 4.0 megapixel, toc do quét > 100
hinh/gidy, mdi lan quét va xtr 1y 9-16 vi tri/giéng.

Phan tich hinh anh va s6 li¢u

Céc hinh dnh dugc phan tich bing phin mém
phan tich scan'R Analysis ver.2.7.2 (Olympus).
Céc thi nghi¢m duoc thuc hién véi do lap lai >3
lan va phén tich théng ké trén phan mém JMP
Pro 13.2. Véi gia tri p < 0,05 dugc coi la su khac
biét co y nghia thong ké.

GraphPad Prism 6.0 (GraphPad Software,
San Diego, CA, USA)

KET QUA VA THAO LUAN

Kich thich chuyén vi NF-kB trén dong té bao
HeLa béi cac cytokine tien viem

Nghién ctru sy phu thudc kich thich chuyén
vi NF-kB vao nong d¢ cytokine cho thiy ca hai
loai cytokine tién viém IL-1 va TNFa déu co
hiéu qua cao ¢ ndng d6 tir 10 ng/mL (Hinh 1).
O cac nong do cao hon sy chuyén vi ting NF-
kB khong dang ké, két qua nay phu hop vai cac
nghién ctru trudce d6 (Ding et al., 1998) va nhu
vy c6 thé st dung mt trong hai cytokine nay
lam chét cam tng chuyén vi NF-kB trén dong té
bao HeLa. Sau khi u 1h v6i cac cytokine, lugng
16n p65 dugce phat hién trong nhan mac du mot
lugng nhét dinh p65 van nam ngoai té bao chat.
Trong khi d6 lipopolysaccharide cua vi khuan
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(LPS) chi kich thich chuyén vi ndi bao tbi da ¢
nong do tGi 12-16 ng va hidu qua thap hon dang
ké so v6i cac cytokine. Mic du LPS dugc sir
dung phd bién kich thich san sinh NO trong
danh gia hoat tinh khang vién trén dong dai thuc
bao RAW 264.7 hoic kich thich chuyén vi NF-
kB trén cac dong té bao AS549, AGS,
L929...(Bartfeld et al., 2010), rat it nghién ciru
danh gia vai tro ctia LPS 1a chat cam ung yéu t6
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NF-kB trén dong HeLa. Pé dinh luong su
chuyén vi ndy, k¥ thuat mién dich huynh quang
duoc phat trién nham do dugc cudng do tin hiéu
huynh quang ca ¢ té bao chat va trong nhan di
vé6i timg té bao riéng 1¢é ciing nhu phén tich tap
hop cic té bao trén phién da giéng. Trong
nghién ctru nay chuing t6i nghién ctru st dung
hé théng sang loc phan tich ndi ham cao
Olympus scan"R.

0 2 4 6
Chét cdm &rng (ng/mL)

12 14 16

8 10

Hinh 1. Twong quan ndng dd chét cam (rng va sw chuyén vi NF-kB & dong t& bao HelLa. Cac chéat tién viém
cytokine Interleukin-1 (IL-1; —e—), yéu té hoai t&r khdi u (TNFa; -- A--) va lipopolysaccharide (LPS; - --.).

Thu nhin hinh dnh huynh quang

Té bao HeLa duogc 0 voi chat cam tmg (IL-1
10 ng/mL), c¢6 dinh té bao va xur 1y véi thude
nhuém huynh quang nhu mé tir & phan phuong
phap & trén. Trudc khi tién hanh thu nhan hinh
anh nhuém DAPI va GFP-p65, cic mau déu duoc
quét kiém tra & ché d6 tu dong lay nét autofocus
& tat ca cac giéng dé dam bao do dong nhat. Dé

GFP-p65

DAPI

phat hién NF-«B kich hoat boi IL-1, st dung k¥
thuat mién dich huynh quang véi khing thé so
cap anti-p65 NF-xB va lién két huynh quang
xanh phat hién trén kénh GFP, kich thich ¢ A =
488 nm. Pong thoi, nhan té bao duge nhudém véi
huynh quang DAPI, kich thich & A = 405 nm. Két
qua thu dugc hinh anh 13, da chét lugng phan tich
(Hinh 2).

MERGE

Hinh 2. Tin hiéu protein huynh quang xanh gan véi tidu don vi NF-«kB p65 (GFP-p65), DNA nhén té bao (DAPI)
va chdng hinh anh huynh quang (MERGE). Hinh anh dworc ghi trén thiét bi hién vi huynh quang Olympus scan’R,

vat kinh x20.
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Phin tich hinh anh chuyén vi NF-kB

Trude hét, vung tin hi¢u nhan té bao duoc khu
tra sir dung mot trong cac thuéc nhuém huynh
quang dic hiéu DAPL Nhan té bao dugc xac dinh
theo phan vung hinh anh phan tich (mask) nhu mé
ta & trén, sau d6 k¥ thuat chong hinh anh thtr hai
(mask overlay/merge) duoc tao tir vién bao quanh
toan bd té bao hodc ving gidi han nam trong té
bao chit. Nho d6 NF-«kB gin huynh quang c6 thé
dugc dinh luong qua phan vung thir hai nay (nhan
hodc/va té bao chat). Trong sang loc cic chat co
hoat tinh, str dung cuong d¢ tin hi¢u ving nhan va
té bao chat ciing c6 thé phat hién dong thoi cac
hop chét c6 huynh quang tring hoic gan véi phd
ctia chat do (kit nhuom) tuong ung st dung khi
phat trién phuong phap thuc nghiém. Khi do6
nhitng hop chit nay dugc dua vao nhém maiu
"dwong tinh gia" (false positive) va can xac dinh
mirc tin hiéu "ty phat huynh quang" trong té bao
khi c6 va khong c6 mit ctia chét do.

Phén I6n NF-xB
trong té bao chat

Chét (rc ché Cytokine
(R0106-0920, BAY 11-7082/85) \TNM IL-1B...)

Té bao

khoéng kich hoat :
Nuc/Cyto

Nu
thap : :

Té bao
kich hoat

7

Nuc/Cyto

@

M3di té bao trong trudng phan tich dugc xac
dinh s lugng va phan dinh boi duong vién quanh
nhan (duong mau do). bé giam tin hiéu nhiéu
ving té bao chat, vong duong vién thir hai phia
trong (mau xanh) dugc tao khi phén tich dinh
lugng. Lugng protein xac dinh & ving té bao chat
va trong nhan 1a két qua trung binh tin hiéu huynh
quang do dugc theo dién tich ctia mdi ving phan
dinh. Nhu vay trudce khi kich thich té bao, ving té
bao chat s& c6 tin hiéu huynh quang xanh manh
(GFP) so v6i & ving nhan. Khi kich thich chuyén
vi protein boi cytokine hay LPS, tin hiéu huynh
quang ving té bao chit giam va ting 1én trong
nhan do ¢6 sy di chuyén cua protein tir ving té bao
chét dong nghia vai ty 1& Nuc/Cyto tang. Can luu
y rang, viéc do/quan sat tur hudng trén hodc dudi
phién té bao c6 thé co hién tuong chdng 1an do cac
ving nhan tring nhau & céac té bao khac phia trén
hay duéi né, do vdy phan tich yéu cau k¥ thuat
quét 16p va quan sat theo hudng canh té bao.

Hinh 3. A. Mb hinh dinh lwgng chuyén vi NF-kB tir t& bao chét (Cyto) vao nhan (Nuc). Khi chwa kich hoat NF-kB,
t& bao chét bidu hién tin hiéu mau xanh trong khi nhan té bao khéng bao gdm protein sé& khéng b4t mau va do vay
ty 1& Nuc/Cyto hodc Nuc-Cyto thap. O céc té bao duwoc kich hoat, tin hiéu huynh quang & té bao chét giam, nguoc
lai tin hiéu trong nhan tang 1&n do ndng do protein tdng (d6ng nghia v&i ty 1&é Nuc/Cyto cao). B. Phan tich hinh anh
thwe trén phdn mém Olympus scan’R Analysis ver.2.7.2. Té bao Hela kich hoat NF-kB béi IL-1 10 ng/mL trong

1h.
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Céc té bao khong chi duoc duoc nhudém véi
khang thé dic hiéu p65 dé xac dinh NF-kB ¢ mdi
té bao riéng bi€t ma con dugc nhudm véi kit dac
hiéu dé xac dinh nhan cua tit ca t& bao trong
giéng hay ving phan tich. Phin mém Olympus
scan’R Analysis cho phép dinh rd vung nhan va
duong vién bang phuwong phap giéi han theo
dong hoc (dynamic threshold) qua su thay di tin
hi¢u huynh quang so véi tin hiéu nén. Theo d6
khi kich thich té bao HeLa véi IL-1 va ¢ su
chuyén vi ciia protein tiéu don vi p65, viing xanh
dam dugc xac dinh trong nhan véi ving gidi han
1a duong mau xanh va ving té bao chat nam giira
duong phan dinh ctia nhan va dudng vién mau do
nhu 6 Hinh 3 A, B.

H¢ 50 Z' va khd nang thir nghiém sang loc hi¢u
nang cao

Mirc d6 chuyén vi cfa yéu t6 nhan NF-kB tir
té bao chdt vao nhan c6 thé bicu thi theo 2
phuong phap: (i) Theo hiéu s6 cuong do huynh
quang ctia NF-«B trong nhéan va viing té bao chat
(Nuc-Cyto). Phuong phap nay trudc day thuong
dugc ap dung, tuy nhién két qua bién thién 16n
do tin higu huynh quang trong mdi té bao don 1¢
thuong co su thay doi danh ké; (i) Theo ty 1é
cuong do huynh quang trong nhén va ving té bao
chat (Nuc/Cyto; Hinh 3). O phuong phap nay co
sai s thap nén gia tri Z’ thuong cao hon & cac
thir nghiém mirc d6 té bao.

Dé xac dinh hé s Z’, 2 nhom ddi chimg
(control) va mau bd sung chét kich hoat chuyén
vi (vd. IL-1) phan déu trén phién 96 giéng véi n
= 48 giéng. Hé s6 Z' khong khéc biét dang ké &
hai phuong phép, theo d6 gia tri Z' xac dinh lan
luot 1a 0,70 ddi vi Nuc-Cyto va 0,73 cho
Nuc/Cyto. V& ly thuyét, Z'-factor trong khoang
0,5 dén ~1,0 duoc danh gia nhom thir nghiém tdt,
do tin cay cao (excellent assay). Mat khac, biéu
d6 phan tan cho thdy sy phan tich rd rét cua 2
nhom control va bd sung IL-1 (Hinh 4). Két qua
nay cho thay c6 thé phat trién k¥ thuat mién dich
huynh quang két hgp phan tich hinh anh ndi ham
cao (High content analysis) trng dung cho céc thir
nghiém hiéu ning cao HTS. Diéu nay la phu hop
vi h¢ thong Olympus scan'R dugc thiét ké cho
sang loc HTS va d¢ chinh xac cao nho ky thuat
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1y nét tu dong (autofocus) va xac dinh vi tri dbi
tugng phan tich doc lap. Diéu nay cho phép thuc
hién cac thir nghiém quy mé 16n, tiét kiém thoi
gian, kinh phi va dam bao d¢ chinh xéc cia két
qua truy suat. Do hé sé Z' cao hon nén chung t6i
sir dung thong sb ty 1é Nuc/Cyto trong cic phan
tich két qua hinh anh chuyén vi NF-xB danh gia
hoat tinh khang viém in vitro. Ciing luu y 13, quy
trinh phat hién va phan tich sy chuyén vi NF-«kB
bang ky thuat mién dich huynh quang sir dung hé
thiét bi sang loc/phan tich ndi ham cao co thé
phat trién tmg dung cho phan tich cac phan tir
dich protein khac vé6i dic tinh tuong ty (chuyén
vi ndi bao té bao chit - nhan), vi du nhu ddi voi
NRF2 (nuclear factor erythroid-related factor 2)
- mot yéu t6 phién ma lién quan dén stress oxy
héa, ung thu va qua trinh viém.

Panh gia hoat tinh e ché chuyén vi NF-xB
trén té bao HeLa

Dé nghién ctru co ché tic dong cua chét thi
lén cac dich phan tir, mau hoat tinh tiém ning
duoc sang loc trudce hoat tinh tre ché tang sinh té
bao ung thu bang phuong phap MTT qua d6 xéac
dinh gid tri ICys, ICs va ICys (két qué khong trinh
bay & day) 1am cin ct cho cac test thir tiép theo.
Vi du cu thé dugc thuc hién véi hop chét
zerumbone (SHTN-4) cho nghién ctru danh gia
hoat tinh khang phén bao trén dong HeLa. Day la
mot hop chat sesquiterpene céu trac don vong
dugc phan lap lan dau tién tir tinh dau cay gimg
Zingiber zerumbet (L.) Smith va da dugc chung
minh ¢6 hoat tinh trc ché su tang sinh trén nhiéu
té bao ung thu (Rahman et al., 2014). Trong bo
cao nay trinh bay két qua danh gia kha nang trc
ché yéu t6 kappa B (NF-xB) trén dong té bao ung
thu ¢6 tir cung HeLa cua hop chat SHTN-4 dya
trén sy chuyén vi protein p65 gin véi protein
huynh quang xanh GFP tir bao tuong (trang thai
khong hoat dong) vao trong nhan (trang thai hoat
dong). Két qua phan tich cho thidy 2 ving
“clouds” twong ng v&i ndng do p65 trong bao
tuong cao so voi trong nhan té bao (“negative”),
trong khi & mau dbi chimg tin hi¢u huynh quang
ving té bao chat thap do lugng 16n p65 di chuyén
vao nhan (“positive”) sau khi kich hoat voi IL-1.
Theo d6 nong d6 NF-kB trong bao twong cao
(82%) sau khi xur 1y té bao HeLa voi SHTN-4 (25
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pg/mL) so voi mau khong xir 1y (19,4%). Kétqua  dbi véi mau xur Iy SHTN-4 chi ¢ mirc 8,2% so
logic 1a ndng d6 NF-kB trong nhan dugc xac dinh ~ véi 70% & mau doi ching (Hinh 5).
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Hinh 4. Xac dinh hé s6 Z' d6i voi nhom dbi ching (control) va té bao Hela kich hoat v&i cytokine (hinh-bang
trén). Biéu dd phan tan cwdng do tin hiéu vung té bao chéat va trong nhan véi dbi chirng Control (-) va kich hoat
v6i IL-1 (hinh dwdi).
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Control
Counts %
Cells in all 732.0 100.0
Cells in "Positive" 600.0 82.0
Cell in "Negative" 60.0 8.2
SHTN-4
Counts %
Cells in all 720.0 100.0
Cells in "Positive" 140.0 19.4
Cell in "Negative" 504.0 70.0

Hinh 5. Hop chat SHTN-4 diéu hoa/trc ché yéu té kappa B (NF-kB) cla té bao ung thw cb t& cung Hela qua
danh gia dwa trén sw chuyén vi NF-kB (p65 gén GFP). Nhan dwoc xac dinh déng thdi véi nhuém DAPI.

KET LUAN

Két qua nghién ciru ti wu cac diéu kién (kich
thich chuyén vi NF-kB noi bao, diéu kién nhuém
huynh quang phan tir dich, ti uru da théng s6 thu
nhan, hé s6 Z' va phén tich hinh anh...) cho thay
sir dung k¥ thuat mién dich huynh quang két hop
phan tich hinh anh trén thiét bi hién vi huynh
quang ndi ham cao thu dugc hinh anh r6 nét, ddm
bao du chat lugng phan tich dé co thé dinh lugng
dugc yéu td NF-kB ndi bao. Cuy thé trong nghién
clru dd thir nghiém véi mau chat zerumbone
(SHTN-4, nong d¢ 25 pg/mL) cho thady SHTN-4
¢6 hoat tinh trc ché NF-xB qua xac dinh duoc
ham luong protein p65-GFP trong bao tuong cao
(82%) so v6i ddi chimg (19,4%) khi xir 1y té bao
HeLa voi chat cam ung IL-1 & ndéng do 10
ng/mL. Nhu trén di trinh bay, mic du c6 mot s6
phuong phép xac dinh hoat tinh trc ché NF-kB,
tuy nhién thuong chi danh gia dinh tinh va chi
phi thir nghiém cao bai viée phat hién chuyén vi
clia yéu t6 nhan NF-kB thuong gip nhiéu kho
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khan do céc tuong tac protein ndi bao xay ra
nhanh va phtec tap. Két qua nghién ctru nay gop
phan danh gia kha nang tng dung k¥ thuit méi
phuc vu cho sang loc hoat tinh khang viém va tc
ché ung thu in vitro trén dich phan tir protein &
diéu kién nghién ciru trong nudc.

Loi cdm on: Cong trinh nghién cutu co s dung
trang thiét bi tir Dw an dau tw phong TN trong
diém cdp Vién Han lam KHCNVN vé thir nghiém
hoat tinh sinh hoc va Pé tai KHCN ma sé6 VAST
04.05/18-19.
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SUMMARY

Nuclear factor-kappa B or NF-kB is an essential transcription factor that regulates the expression
of pro-inflammatory cytokine encoding genes in the pathophysiology progression of inflammation

and cancer.

This study lays out the result of the experimental application by using

immunofluorescence technique combined with high-content imaging and analysis to detect the
translocation of the nuclear NF-«B p65 factor binding with the green fluorescent protein (GFP)
activated by cytokine in the cervical cancer cell line, HeLa. Under optimized conditions, the image
was acquired with a sufficient quality for further analyses as well as a high reliability as the Z-factor
was defined by the protein ratio in the nucleus (Nu) and cytoplasm (Cyto) to be 0.70 for Nuc-Cyto
and 0.73 for Nuc/Cyto, respectively. As the result, a zerumbone sample (SHTN-4, 25 pg/mL)
inhibited NF-«xB activation as a high amount of cytoplasmic protein p65-GFP (82%) was determined
in comparison to that of negative control (19.4%) after treatment of HeLa cells with IL-1 inducers at
10 ng/mL for 1h. This result can serve to develop a standard operating procedure to qualitatively
analyze the intracellular protein for the biomolecular-targeted screening of anti-inflammatory and
anti-cancer active compounds in accordance with domestic conditions.

Keywords: cytokine, immunofluorescence, high-content screening, HeLa cells, nuclear factor kappa

B (NF-xB)
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