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TOI U QUY TRINH DANH GIA BIEU HIEN GEN TNFa
TREN TE BAO NUOI DIET T NHIEN &' BENH NHAN UNG THU PHOI
BANG PHUONG PHAP REAL-TIME PCR

Nguyén Thi Thuy Mau', Tran Huy Thinh2, Bao Xuan Pat?
D6 Thi Lé Hang' va Nguyén Thanh Binh?3+

"Trirong Pai hoc Y Duoc, Pai hoc Quéc gia Ha Noi
2Triong Dai hoc Y Ha Noi
3Bénh vién Nhi Trung wong

Nghién ctru nhdm xdy dung va téi wu quy trinh danh gié biéu hién gen TNFa trén té bao diét tw nhién
(NK) duoc nuéi cdy ttr mau ngoai vi cia bénh nhén ung thw phdi khong té bao nhé (NSCLC). Méu nghién
ctru bao gdm 10 bénh nhan duwoc chan doén NSCLC, té bao NK duoc phan Idp va nudi cdy nham kich hoat
va téng sinh sé luong té bao. Quy trinh duoc téi wu hda céc théng sé phan ting PCR va Real-time PCR,
bao gém nhiét d6 gaén mdi, néng d6 mdi, st¢ dung B-actin lam gen ndi chudn. Phan tich biéu hién TNFa
duoc thuc hién bang phuong phap 2% Két qua cho thdy, sau 21 ngay, mirc biéu hién TNFa trung binh
tdng 2,22 + 1,08 I4n so véi thoi diém ban déu, trong khi biéu hién cua gen B-actin duy tri én dinh gitta céc
thoi diém khao sét, ddm bdo do tin cay cho phén tich dinh luong. Quy trinh tdi wu héa cho phép danh gia
hiéu quéa biéu hién TNFa trén té bao NK, phan énh hoat tinh mién dich cda té bao. Nghién ctru gép phén

khéng dinh tiém ndng (g dung té bao NK hoat héa ex vivo trong liéu phap mién dich ung thw tai Viét Nam.

Tir khoa: TNFa, té bao NK, Real-time PCR, ung thw phéi, biéu hién gen.

l. DAT VAN BE

Ung thw phéi van 1a mét trong nhirng nguyén
nhan hang dau gay ttr vong do ung thw trén toan
cau, chiém khoang 18% téng sb ca t& vong do
ung thw tinh dén nam 2023.' Du da c6 nhirng
tién bd dang ké trong diéu tri bang phau thuat,
xa tri, hoa tri va liéu phap nham trang dich, ty
lé sbéng sét sau 5 ndm cla bénh nhan ung thw
phdi van con thap, dic biét & giai doan mudn.
Sw phat trién cla liéu phap mién dich gan day,
dac biét 1a cac chét trc ché diém kiém soat mién
dich (immune checkpoint inhibitors — ICls), da
m& ra hwdng di méi trong diéu tri, tuy nhién chi
mot ty 1€ nhé bénh nhan dap trng hiéu qua véi
cac liéu phap nay.?
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Mét trong nhitng yéu té quyét dinh hiéu qua
diéu tri mién dich la kha nang hoat héa va chuc
nang clia cac té bao mién dich badm sinh, trong
do cb té bao diét tw nhién (Natural Killer — NK).
Té bao NK khéng chi tham gia tiéu diét truc tiép
té bao ung thw ma con diéu hoa dap (rng mién
dich théng qua tiét cytokine, trong d6 TNFa
(Tumor Necrosis Factor alpha) la mét trong
nhirng cytokine quan trong. TNFa c6 kha nang
kh&i phat phan (ng viém, [am téng tinh thdm
mach, hé tro’ di chuyén clia té bao mién dich dén
vi tri khdi u va thic day qua trinh chét t& bao
théng qua con dudng chét theo chwong trinh.35

Viéc danh gia biéu hién gen TNFa trén té
bao NK duwgc nudi cay t mau mau ngoai vi
bénh nhan ung thw phdi khéng chi mang gia tri
nghién ciru co ban vé co ché sinh hoc khdi u ma
con c6 tiém nang tré thanh dau 4n tién lvong
ho&c tham chi 1a muc tiéu diéu tri. Tuy nhién,
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hién nay chwa cé quy trinh chuan héa cho viéc
danh gia biéu hién gen TNFa tir viéc nudi cly
té bao NK & bénh nhan ung thw, dac biét la &
bénh nhan ung thu phdi tai Viét Nam. Diéu nay
d&t ra nhu cau can thiét trong viéc xay dung va
tdi wu hda mot quy trinh c6 d6 on dinh, nhay va
d&c hiéu, c6 thé ng dung rong rai trong nghién
cu va ldm sang. Nghién cru nay duogc thuc
hién nhdm muc tiéu tdi wu quy trinh danh gia
biéu hién gen TNFa trén t& bao NK nudi cay tir
mau bénh nhan ung thw phdi, gép phan cung
cép thém cong cu hiru ich cho cac nghién ctu
vé mién dich hoc ung thw va mé rong tiém nang
¢ng dung trong y hoc cé thé hoa.

1. DOI TUONG VA PHUONG PHAP
1. Péi twong

Thu thap va bdo quan mau sinh pham

Muw&i mau mau toan phan (mdi mau khoéng
10 - 20ml) dwoc thu thap tir tinh mach cua cac
bénh nhan ung thw phdi khong té bao nhé diéu
tri tai Bénh vién Dai hoc Y Ha Néi trong khoang
thoi gian tr thang 09/2022 dén 04/2023. Sau
doé, cac mau té bao NK nudi ciy (2ml moi
trwdng chiva it nhat 2x10° té bao/ml) dugc tach
ra tai hai thoi diém — ngay bat dau (ngay 0) va
ngay thu hoach (ngay 21), dwgc bdo quan &
nhiét d6 -80°C cho dén khi tién hanh phan tich.
2. Phwong phap

Ky thuat tach chiét RNA téng sé (theo
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khuyén cdo ctua nha san xuéat)

RNA tdng sé tr mau té bao dwoc tach chiét
st dung b0 kit RNeasy Mini Kit (Qiagen, USA).
Quy trinh tién hanh nhw sau: 600l dung dich
RLT dwoc thém vao mau, sau do ly tam &
15.000 vong/phut trong 2 phut & 4°C dé pha vé
té bao. RNA duoc két tia bang 600ul ethanol
70% va tiép tuc ly tm & 10.000 vong/phat trong
16 giay. Cac bwdc rira tia RNA dugce thye hién
lan lwot bang dung dich RW1 va RPE, sau d6
tia RNA dwoc thu hdi va hoa tan trong 30ul
nwoc khong chira RNase. Mau RNA dwoc G &
nhiét dé phong trong 1 phuat trwdc khi ly tam
lan cudi & 10.000 vong/phut trong 1 phat dé thu
RNA téng sb.

Ky thuat téng hop ngwoc cDNA (RT-PCR)

Téng hop cDNA tlr RNA téng sb duwoc
thwc hién béng gScript cDNA Synthesis Kit
(QuantaBio, USA), véi téng thé tich phan (ng
20ul bao gém: 4pl dung dich phan (rng Master
mix (5X), 500ng RNA, 1ul enzyme qScript
Reverse Transcriptase (20X) va nwéc cat. Chu
trinh nhiét cho phan &ng: 22°C trong 5 phut,
42°C trong 30 phut, 85°C trong 5 phut va gitv &
4°C. San pham cDNA thu dwoc dwoc st dung
ngay trong cac phan rng Real-time PCR hoac
Iwu trilk & -20°C.

Phén trng PCR téi wu nhiét dé6 gan moi st
dung méi cta gen B-actin (gen néi chuén) va
TNFa

Bang 1. Trinh tw cdp méi dic hiéu véi gen TNFa va B-actin®’

Tén gen Trinh tw moi Do dai méi  Po6 dai san pham
. 5-TCCACCTTC CAG CAGATGTG-3 20Nu
B actin , , 75bp
5-GCATTT GCG GTG GAC GAT-3 18Nu
5-GGAGAAGGG TGACCGACTCA-3 20Nu
TNFa 70bp
5-CTG CCCAGACTC GGCAA-3 17Nu

Céac cép mobi dic hiéu cho gen noi chuan
B-actin va gen dich TNFa (xem Bang 1) dwoc
st dung trong phan &ng PCR. Thanh phan

mdi phan &ng PCR (25ul) bao gébm: 12,54l
DreamTaq PCR Mastermix 2X, 0,5ul méi xudi
(10X), 0,5ul mdi ngwoc (10X), 6,5ul nwdc cht
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va 5ul cDNA. Chu trinh nhiét PCR: bién tinh ban
dau 95°C trong 5 phut, 40 chu ky x [95°C trong
30 gidy, gén mdi theo gradient nhiét [53:63]°C
trong 40 giay, 72°C trong 30 giay], th&i gian kéo
dai cubi 72°C trong 3 phuit.

San phdm PCR duoc dién di trén gel
agarose 2% va nhudém Syber Safe. Cac bang
san pham dwoc ghi lai bang hé théng chup &nh
gel chuyén dung. Ty Ié dam dd bang B-actin va
TNFa dwoc so sanh dé lwa chon nhiét do gan
moi t6i wu.

Phén trng Real-time PCR t6i wu ndéng dé
méi gen B-actin (gen néi chuan) va gen TNFa

Phén &ng Real-time PCR (25ul) duorc thiét
lap gébm: 12,5ul Fast SYBR Green Master Mix
2X, 0,5yl méi F (gen B-actin (3,8; 7,6; 15,2
pmol/ul), gen TNFa (2,9; 5,8; 11,6 pmol/ul)),
0,5ul méi R (gen B-actin (3,3; 6,6; 13,2 pmol/
ul), gen TNFa (3,6; 7,2; 14,4 pmol/ul), 5ul cDNA
va 6,5ul nwéc cét.

Chu trinh nhiét Real-time PCR twong tw nhw
PCR théng thwéong, st dung nhiét d& gan moi
da duwoc tdi wu hoa tlr bude trwde. Sy xuét hién
mot dinh melting curve duy nhat dwoc st dung
lam tiéu chi danh gia dé dac hiéu.

St dung ky thuat Real-time PCR ban dinh
Iwrong sau khi da téi wu dé déanh gia mirc d6
biéu hién mRNA cua cytokine TNFa tiét ra tir
té bao nuéi NK

B actin
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Sau t6i wu, biéu hién mRNA TNFa trén té
bao NK dwoc dinh lwong ban dinh lwong bang
Real-time PCR tai hai thoi diém: trwéc va sau
nudi cdy. Gen B-actin dwoc st dung lam noi
chuén. Phwong phap tinh toan st dung cong
thirc 2-24Ct;

- CY(T/Tg): ngwdng chu ky cla gen dich
trwde kich hoat.

- Ct(T/Ref): ngwérng chu ky cla gen ndi
chuén trwdce kich hoat.

- Ct(S/Tg): nguwdng chu ky clia gen dich sau
kich hoat.

- Ct(S/Ref): ngwong chu ky cua gen néi
chuén sau kich hoat.

- ACt(T) = CY{(T/Tg) — Ct(T/Ref); ACt(S) =
Ct(S/Tg) — Ct(S/Ref)

- AACt = ACt(S) — ACH(T); ty 1& biéu hién R
= 2-AACt
3. Pao dirc nghién ctru

Nghién ctu nay la mét phan cta nghién
ctu Ién da dwoc théng qua Hoi ddng dao dirc
tai Trwodng Pai hoc Y Ha Nbéi, ma sb6 1818/
HMUIRB, ngay 03/08/2018.

ll. KET QUA

1. T6i wu nhiét dé6 gan moéi khuéch dai gen
B-actin va gen TNFa

TNF-a

FO LYC S MFC B 3T 8%

Hinh 1. Két qua dién di trén gel agarose 2% cua thi nghiém PCR
t6i wu nhiét dé6 gan moi khuéch dai gen B-actin va gen TNFa
Lan M: 50bp DNA ladder (Thermo Scientific). Lan BC(-): dbi chirng 4m
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Nhan xét: Sau khi hoan tat qua trinh tach
chiét RNA va téng hop cDNA, ching t6i tién
hanh kiém tra khodng nhiét d6 gan méi tir 53°C
dén 63°C. Két qua dién di trén gel agarose

2% cho thay tai nhiét d6 55°C, cac sa&n pham
khuéch dai xuat hién rd nét, dac hiéu va khong
ghi nhan bang phu déi véi ca hai gen khao sat.

Hinh 2. Két qua dién di trén gel agarose 2% cua thi nghiém PCR vé&i nhiét do
gan moi téi wu (55°C) khuéch dai gen TNFa (Hinh A) va gen B-actin (Hinh B) trén 3 mau
Lan M: 50bp DNA ladder (Thermo Scientific). Lan BC(-): dbi chirng &m.

Nhan xét: Két quad dién di cho thdy san
phdm khuéch dai & nhiét do gan méi téi wu
(55°C) trén ca 3 mau déu xuét hién bang sang
ré rang, khong ghi nhan bang phu, du st dung
néng dd méi cao (10X), cho thdy dd dac hiéu
tbt. S dung thang chuin DNA 50bp xac nhan
rang kich thuwéc sdn phdm khuéch dai phu hop
véi kich thwde ly thuyét mong doii.

2. T6i wu néng dé6 mobi khuéch dai gen
B-actin va gen TNFa

Pé tbi wu ndng d6 mdi gen B-actin (gen
ndi chuan) va gen TNFa, ching t6i st dung
phdn (rng Real-time PCR v&i néng d6 mbi la
3,5 pmol/ul, 7,1 pmol/ul, 14,2 pmol/ul cho gen
B-actin; 3,2 pmol/ul, 6,5 pmol/ul, 13 pmol/ul cho
gen TNFa.

Hinh 3. Két qua t6i wu néng dé moéi khuéch dai gen B-actin
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Hinh 4. Két qua téi wu néng dé moéi khuéch dai gen TNFa

Nhén xét: Dya trén phan tich melting curve, mot dinh d&c hiéu duy nhét.
ndng dd mdi 14,2 pmol/ul cho B-actin va 13 3. Két qua Real-time PCR ban dinh Iwong
pmol/ul cho TNFa cho két qua tdi wu nhét, véi khuéch dai gen ma hoa TNFa & té bao NK
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Hinh 5. M(rc do biéu hién cia mRNA TNFa trén té bao NK
trwérc va sau nudi cay cia bénh nhan MD-NKO01

Nhan xét: Két qua do mirc dd biéu hién gen Diéu nay cho thdy can chuin héa mic dd biéu
TNFa trén té bao NK cia bénh nhan MD-NKO01 hién twong dbi bang phwong phap ACt dé loai
cho thay: gia tri Ct clia ca gen TNFa va gen ndi trir sai s6 do bién thien RNA dau vao hoac hiéu
chuén B-actin déu c6 xu huéng gidm sau 21 suéat phan &rng.

ngay nudi cay, véi mirc gidm khoang 1 chu ky.

Bang 2. Két qua danh gia mirc do biéu hién mRNA cia gen TNFa
trwérc va sau nudi cay trén 10 BN UTPKTBN

Ma Trwéc nudi ciy Sau nuéi ciy
s AACt 2-AACt
bénhnhan  ctg-actin  CtTNFa  Ctp-actin  Ct TNFa
MD-NKO1 21,54 23,99 20,56 22,86 -0,15 1,11
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M3 Trwéc nubdi cay Sau nudi cay

. . AACt 2-AACt
bénhnhan  Ctpg.actin  CtTNFa  CtB-actin  Ct TNFa

MD-NK02 19,58 23,13 20,43 22,45 -1,53 2,89
MD-NKO03 18,45 22,51 19,36 21,96 -1,46 2,75
MD-NK04 20,27 23,93 20,64 23,58 -0,72 1,65
MD-NKO05 19,53 25,63 18,68 24,34 -0,44 1,36
MD-NK06 19,46 24,46 20,45 23,54 -1,91 3,76
MD-NKO07 20,32 23,52 21,21 23,26 1,15 2,22
MD-NKO08 18,97 25,44 17,43 24,33 0,43 0,74
MD-NK09 19,43 24,55 20,67 24,87 -0,92 1,89
MD-NK10 18,81 24,58 19,52 23,33 -1,96 3,89

X + SD 2,22 +1,08

Nhan xét: Két qua téng hop tir 10 mau cho
thay biéu hién TNFa ting trung binh 2,22 + 1,08
lan sau 21 ngay nudi cay.

IV. BAN LUAN

Nghién ctru da tién hanh xay dwng quy trinh
tdi wu danh gia biéu hién gen TNFa trén té bao
NK t& mau ngoai vi bénh nhan ung thw phdi
khong té bao nhd. Cac buéc tbi wu bao gdm
xac dinh nhiét d& gadn mdi, nong d6 mdi phu
hop cho ca hai gen B-actin (ndi chuén) va TNFa
(gen dich), cling nhw danh gia dac hiéu théng
qua duwdng cong néng chay. Vé tbi wu nhiét do
gén moi, két qua dién di cho thay cac bang sac
nét nhat va khoéng cé bang phu dwoc quan sat
rd & khodng 53,7°C dén 55°C dbi véi ca hai gen.
Diéu nay cho thdy cac cap mdi da hoat dong
hiéu qua trong khodng nhiét do thap, dac biét
la & 55°C — dwoc lya chon lam diéu kién chuan
cho cac phan ng tiép theo. Mac du bang dién
di doan gen B-actin va TNFa lan lwot 1a 53°C
va 59,4°C cling cho hinh &nh sang va rd nét
nhwng chang t6i van chon 55°C 1am nhiét do
gén mdi téi wu cho ca hai gen nham dam bao
tinh déng bo va do 1ap lai khi tién hanh Real-

time PCR trén nhiéu mau. Ngoai ra, du 53°C
hoac 59,4°C cho tin hiéu manh hon, nhung sw
khac biét khong dang ké so véi 55°C, trong khi
55°C cho phép can béng gitra dd dac hiéu va
hiéu suét khuéch dai khi xét c& hai c&p mbi.
Viéc lwa chon nhiét d6 gan mdi phu hop l1a yéu
td quan trong trong phan &ng PCR nham tang
dod dac hiéu, giam san pham khong dac hiéu
va dam bao dd chinh xac trong phan tich dinh
lwong. Nhiét dd qua thap cé thé dan dén gan
moi khéng dac hiéu, trong khi nhiét d6 quéa cao
lai lam gidm hiéu suét khuéch dai. Téi wu néng
dd mdi cling la mét bwdc quan trong trong quéa
trinh thiét 1ap phan (rng PCR hiéu qua. Trong
nghién clru nay, ba mic ndng d6 mdi khac
nhau dwoc th&r nghiém cho ca hai gen, va néng
do 14,2 pmol/ul dbi véi B-actin va 13 pmol/ul dbi
v&i TNFa dwoce xac dinh 1a téi wu. Viéc lya chon
muéc néng d6 nay dam bao hiéu suat khuéch
dai cao ma khong gay lang phi héa chét. Sy
can dbi gitra hiéu qua khuéch dai va tiét kiém
tai nguyén la mot yéu td dang lwu y, dac biét
trong cac phong thi nghiém cé nguén lwc han
ché. Pudng cong néng chay (melting curve)
la cong cu quan trong trong Real-time PCR
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dé danh gia tinh d3c hiéu ctia san phdm PCR.
Trong nghién ctu, mdi phan tng chi tao ra mét
dinh duy nhét trong dwdng cong néng chay, cho
thdy khong cé san phadm khéng dac hiéu nhw
primer-dimer hodc cac bang ngoai mong mudn.
Diéu nay chirng minh rang cap moi dwoc thiét
ké c6 do dic hiéu cao, khuéch dai chinh xac
doan gen muc tiéu.® Thyc té, tinh d&c hiéu cla
dwdng cong ndng chdy 1a mot tiéu chi can thiét
dé dam bao db tin cay trong cac (rng dung dinh
lwong mRNA, dac biét khi khéng thwe hién giai
trinh tw sdn pham PCR.

Két qua nghién ctru cho thay réng biéu hién
mRNA ctia TNFa trén t& bao NK téng rd rét sau
21 ngay nudi cay hoat hda, véi mirc tang trung
binh 2,22 + 1,08 14n so v&i trwdc nudi cay. Diéu
nay phan anh hiéu qua cta qua trinh nudi cay
kéo dai trong viéc kich hoat va duy tri chirc
nang mién dich cla té bao NK. Sw gia ting
nay twong dong vé&i xu hwédng dwoc ghi nhan
trong cac nghién ctru trwdc do, nhw nghién
ctru cla Sutlu va cong sy (2010), trong d6 cac
té bao NK dwoc hoat héa bang IL-2 va IL-15
cling cho thdy mwrc biéu hién TNFa va IFNy
tédng cao sau qua trinh nudi cay.® TNFa 1a mot
cytokine chd chét trong viéc diéu hoa dap ng
mién dich, c6 kha néng thuc ddy qua trinh viém
cép, tang tinh thAm mach, va hé tro thu hat cac
té& bao mién dich dén vi tri khéi u. Vai trd kép
cla TNFa trong ung thw — vira cé thé chéng
lai sy phat trién cta khdi u, vira cé thé thac
day viém man tinh gay hai néu mét kiém soat
— da dwoc phan tich chi tiét trong tdng quan
clia Balkwill (2009). Tac gid nhan manh réng
TNFa, khi dwoc si dung dung liéu va trong
thdi diém phu hop, cé thé 1a cdng cu hiru hiéu
dé kich hoat cac té bao mién dich va tdng kha
nang tiéu diét t& bao ung thw.* Mot diém dang
chu y khac la sy dao déng trong mwrc dé tang
biéu hién TNFa gitra cac bénh nhan. Diéu nay
c6 thé phan anh sw khac biét ca thé trong kha
ndng dap (rng mién dich hoac tinh trang mién

dich nén ctia mdi ngwdi. Do d6, trong twong lai,
viéc két hop danh gia biéu hién TNFa véi cac
chi s6 khac nhw IFNy, IL-10, ho&c biéu hién
céc receptor kich hoat (nhw NKG2D, NKp30)
c6 thé cung cp cai nhin toan dién hon vé chirc
nang té bao NK."'3 Ty géc dd rng dung, két
qua nghién ctvu goi mé tiém nang s dung té
bao NK dwoc hoat hoa ex vivo nhw moét liéu
phap mién dich hd tro diéu tri b&nh nhan ung
thw phdi. Granzin va coéng sw (2016) ciing da
chrng minh rang cac t& bao NK mé rong ex
vivo khéng chi tang tiét cytokine ma con cai
thién kha nang tiéu diét t& bao ung thw trong
md hinh chudt mang khéi u ngudi.™ Viéc dinh
lwong TNFa co thé dong vai tro nhw mét chi
sb danh gia chét lwong té bao NK trudc khi
dwa vao diéu tri, ddng thoi giup xay dwng cac
chién lwoc tri liéu mién dich ca thé héa. Tém
lai, nghién ctru khéng chi cung cip quy trinh
danh gia TNFa c6 tinh thyc tién cao, ma con
dat nén moéng cho nhitng rng dung réng rai
hon cla té bao NK hoat hoa trong diéu tri ung
thw tai Viét Nam.

V. KET LUAN

Nghién clru da xay dwng thanh coéng quy
trinh t6i wu danh gia biéu hién gen TNFa trén
té bao NK nudi cay tlr mau ngoai vi bénh nhan
ung thw phéi. Théng qua viéc tdi wu cac théng
sb phan ng PCR va Real-time PCR, bao gdm
nhiét dd gan méi va ndng d6 méi, ching toi dam
bao dwoc tinh dac hiéu va hiéu suét cao clia
phan (rng. Két qua cho thdy sau 21 ngay nudi
cly hoat hoa, t& bao NK biéu hién TNFa tang
dang ké trén hau hét cac mau, véi mirc ting
trung binh Ia 2,22 + 1,08 lan. Piéu nay chirng
minh rang quy trinh nudi cay va hoat héa cé thé
lam tang hoat tinh mién dich cla t& bao NK,
dong thei TNFa cé thé 1a ddu &n sinh hoc phan
anh hiéu qua hoat hoa té& bao. Két qua nghién
clu la budc khéi dau quan trong hwéng téi
viéc trng dung t& bao NK hoat hoa ex vivo trong
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liéu phap mién dich ca thé hoa cho bénh nhan
ung thw phéi tai Viét Nam.

LO1 CAM ON

Két qua nghién clru nay thudc dé tai cap nha
nwéce “Nghién clru str dung t& bao mién dich tw
than gamma delta T (y&T) va diét tw nhién (NK)

2
Ry

trong diéu tri ung thw phéi” do Trwérng Pai hoc Y
Ha Nbi chu tri. Chung téi xin tran trong cam on.
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Summary

OPTIMIZATION OF THE EVALUATION PROTOCOL
FOR TNFa GENE EXPRESSION IN CULTURED NATURAL
KILLER CELLS FROM LUNG CANCER PATIENTS
USING REAL-TIME PCR METHOD

This study aimed to establish and optimize a standardized protocol for evaluating TNFa gene
expression in natural killer (NK) cells cultured from peripheral blood of patients with non- small
cell lung cancer (NSCLC). Peripheral blood samples were collected from 10 patients diagnosed
with NSCLC, NK cells were isolated and expanded under controlled culture conditions to enhance
cellular activation and proliferation. The protocol was optimized with respect to critical PCR and
Real-time PCR parameters, including annealing temperature, primer concentration, and the use of
B-actin as an internal control gene. TNFa expression levels were quantified using the 2-24¢t method.
After 21 days of culture, TNFa expression showed a mean increase of 2.22 + 1.08- fold compared
to baseline, while B-actin expression remained stable across time points, ensuring the reliability of
quantitative analyses. The optimized protocol provides an effective approach for quantifying TNFa
gene expression in NK cells, serving as an indicator of enhanced immune functionality. These
findings support the potential application of ex vivo-expanded NK cells as an adjunctive strategy in
cancer immunotherapy, particularly within the clinical context of Vietnam.

Keywords: TNFa, NK cells, Real-time PCR, lung cancer, gene expression.
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