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THIET LAP QUY TRINH TINH SACH VA NUOI CAY TANG SINH
KHOI TE BAO GIET TU NHIEN (NK) PHAN LAP TU MAU NGOAI VI
BENH NHAN UNG THU TUYEN TIEN LIET
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Tém tit
Mouc tiéu: Thiét 1ap quy trinh tinh sach té bao giét ty nhién (natural killer -
NK) va quy trinh nudi ciy ting sinh tao khdi té bao NK ctia bénh nhan (BN) ung
thu tuyén tién liét (UTTTL) trong phong thi nghiém. Phwong phdp nghién ciru:
Phén 14p 3 miu mdu ngoai vi tir BN duoc chan doan UTTTL duogc thu thap dé
tach té bao don nhan va sau d6 st dung cong nghé hat sidu nhod c¢6 tir tinh
Microbead (hdang Miltenyi/Dtc) dé tao khdi té bao NK c6 do tinh sach cao (ngay
Dy) tir khéi té bao don nhian mdu ngoai vi (peripheral blood mononuclear cells -
PBMCs) nay. Khéi té bao NK sau tinh sach dwoc chuyén nudi cdy ting sinh
trong moi truong chuyén biét KBM (Kohjin-Bio/Nhat Ban) va dugc thu hoach ¢
ngay thir 14 (D4). Két quad: Ty 1 tinh sach khéi té bao NK dat 93,4% & ngay D,
va 94,9% & ngay Dy4; v6i s6 lugng té bao NK dat 385,3 x 10° té bao va ting gip
192,7 1an so véi ngay Dy. Két lugn: Ching toi da thiét 1ap va trién khai thanh
cong quy trinh tinh sach va nu6i cy tao khéi té bao NK trén BN UTTTL.
Tir khéa: Ung thu tuyén tién liét; Té bao NK; Quy trinh tinh sach; Quy trinh
tang sinh.

A PROTOCOL FOR THE PURIFICATION AND EXPANSION
OF PERIPHERAL BLOOD NATURAL KILLER CELLS DERIVED
FROM PROSTATE CANCER PATIENTS

Abstract

Objectives: To establish a protocol for the purification and expansion of
Natural Killer cells (NK cells) derived from prostate cancer patients in vitro.
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Methods: We collected peripheral blood samples from 3 patients diagnosed with
prostate cancer for peripheral blood mononuclear cells (PBMCs) separation and
generated high-purity NK cells by using Microbeads (Miltenyi/Germany) from
the PBMCs (day O - D). The NK cells were cultured in a KBM-specific medium
(Kohjin-Bio/Japan) for expansion and harvested on day 14 (Dy4). Results: The
purification rate of NK cells was 93.4% on day D, and 94.9% on day D,4. The
average number of harvested NK cells at D4, was 385.3 x 10° cells (which
increased by 192.7 times than that of day D). Conclusion: We have successfully
established and implemented successfully the process of purifying and culturing
NK cells in prostate cancer patients.

Keywords: Prostate cancer; NK cells; purification process; proliferation process.

PAT VAN DE

Té bao giét ty nhién 12 nhiing té bao
bach clu lympho thudc hé mién dich tu
nhién, v&i chirc nang sinh hoc 1a kha
ning nhan dién va giy doc giét té bao
dich tryc tiép. Trong nhiing nim gan
day, nhidu cong nghé nudi cy ting
sinh va truyén té bao NK tu than hoac
dong loai trong mot s6 loai bénh ung
thu da dugc nghién ctu, img dung &
nhiéu nudc ¢é nén y hoc tién tién nham
diéu tri bd trg ting cuong mién dich
(AIET) cho mét sb loai ung thu nhu
ung thu phodi, ung thu duong tiéu
héa...[1, 2].

Pbi véi UTTTL, nhiéu nghién ctu
da chi ra trong vi mdi truong khoi u, té
bao ung thu giai phéng ra nhiéu yéu to
rc ché cédc hoat dong ché tiét, nhan
dién va tidu diét cua t& bao NK [3]; vi
vdy, viéc nudi ting sinh khoi té bao

phan 1ap tir nguoi mac ung thu ¢ thé
gap khoé khan hon.

Trong qud trinh nudi cdy ting sinh
NK, hoat chét sinh hoc chinh dugc sir
dung & cic bo sinh pham 1a Interleukin
2 (IL-2) [4], hoat chét nay c6 tic dung
kich thich NK sinh truong nhung dong
thoi ciing hoat héa ting sinh céc té bao
mién dich khic, dic biét 1a té bao T.
Diéu nay dan toi do tinh sach cua khoi
san pham NK khong cao va tap nhiém
nhiéu loai t& bao khdc, 1am cho sb
lwong va chat luong cta qud trinh nudi
cdy NK khoéng dat yéu cau; doi khi c6
thé dan toi nhiing tic dung khong
mong mudn trong nghién ctru va Gng
dung 1am sang.

Vi viy, can c¢6 nhitng phuong phép
xt Iy dé c6 khdi NK dat do tinh sach
cao ngay tir khi bat dau nudi cay, gitp
dam bdo cho qud trinh tang sinh dat
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hiéu qua t6i vu. Bén canh d6, cong
nghé tinh sach cdn dam bao khong cé
nhitng nguy co doc tinh cé thé xdy ra
khi truyén trén ngudi dé c6 thé thuc
hién céc thir nghiém lam sang. Do do,
chiing t6i lya chon tinh sach bang cong
ngh¢ tr st dung cac hat sinh hoc si€u
nhé (MicroBead) dé loai bo cdc té bao
khic té bao NK c6 trong khdi té bao
bach ciu don nhan (PBMCs) trong
mdu ngoai vi; khdi té bao NK sau thu
hoach duogc nuoi céy tang sinh tao khdi
bang bd sinh pham thuong mai KBM
cua Nhat Ban. Nghién ctuu nay duoc
thuc hién nham hai muc tiéu: Thiét lap
quy trinh tinh sach khéi té bao NK &
mdu ngoai vi; Thiét ldp quy trinh nudi
cdy tang sinh té bao NK ¢ BN UTTTL.

POI TUQONG VA PHUONG PHAP
NGHIEN CUU

1. Poi twong nghién ciru

* Doi twong nghién ciu: Khoi té
bao NK méau ngoai vi dugc phan 1ap tur
3 BN dugc chian doian UTTTL tai
Khoa Ngoai tiét niéu, Bénh vién K
Trung wong. BN hién khong méc bénh
1y ung thu khic di kém va dong y tu
nguyén tham gia nghién ctru.

* Thoi gian va dia diém nghién civu:

Thoti gian nghién ctru: Nghién cuu
dugc tién hanh tr thiang 10/2022 -
3/2023.
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* Pia diém nghién ciru: Quy trinh
tinh sach, nudi cdy ting sinh va cic k¥
thuat xét nghiém st dung trong nghién
cuiu duoc thuc hién tai Labo xét
nghiém mién dich va Phong thi nghiém
nudi cdy té bao, B6 moén Mién dich,
Hoc vién Quan y.

2. Phwong phap nghién ciru

* Thiét ké nghién ciru: Nghién ctu
duoc thiét ké theo hinh thic thyc
nghiém labo.

* Cdc chi s6 - bién sé nghién ciiu:
Téng s6 PBMCs truéc va sau tinh
sach, ty 18 % té bao T, ty 18 % va sb
lugng NK trude va sau tinh sach, ty 1€
thu hdi NK Dy, ty 16 NK tinh sach &
ngdy D4, tong s6 té bao thu hoach
ngay Dy, va sb lan ting sinh. Két qua
dugc so sanh véi cédc thir nghiém bang
phuong phdp tuong ty di dugc tién
hanh trén nguodi khoe manh dé xic
dinh muac do thanh céng cua thu
nghiém.

* Quy trinh tinh sach té bao NK tir
mdu ngoai vi:

Khdi t& bao don nhan tir mdu ngoai
vi cua BN UTTTL duoc thu hoach
bang phwong phdp tich gradient ty
trong st dung Ficoll; sau d6, khbi
PBMCs dugc ching t6i st dung bo kit
tich t¢ biao NK cua hing Miltenyi
Biotec (#130-092-657) dé thu khdi té
bao NK. Té bao NK sau tinh sach duogc
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stt dung dé nudi cdy ting sinh ¢ budc
tiép theo va dé danh gid do tinh sach
trén hé théng mdy dém té bao dong
chay (Flow cytometry) cua hang Agilent
Technologies (Novocyte 2060R).

Thyc hién quy trinh: PBMCs sau
tach ficoll dugc nhuém thudc nhudm
xanh trypan (trypan blue) dé ddnh gid
ty 1& séng/chét va xdc dinh sb luong
bang budng dém; tiép theo, hoan
nguyén té& bao véi 40uL Running
buffer cho mdi 10 té bao trong 6ng
15mL. B6 sung 10uL Cocktail Biotin-
Antibody cho 107 té bao. Tron déu va
trong 5 phuit & nhiét 4 2 - 8°C (khay
lanh). B6 sung 30uL dung dich dém
cho 10 té bao. B6 sung 20uL Cocktail
MicroBead NK cho 107 té bao, u 10
phit ¢ nhiét do 2 - 8°C; gén cOt tr vo
tring vao thiét bi tach; ria cot tir bang
3mL dung dich dém PBS; dung pipet
ImL hdt toan bd san phdm d3 U nho
vao budng tich trén cot, thu san pham
vao 1 béng vo trung loai 15mL; rora
(trdng) cOt béng 3mL dung dich dém,
san pham 1a khdi NK tinh sach. Lay
cot ra khoi vi tri gén (cot sir dung 1
1an); két thic tinh sach, 1dy mau kiém
tra té bao, chia thé tich twong tng voi
s6 luong té bao can dé nudi cdy hoic
cho céc thir nghiém khéc. Vi phan té
bao chuyén nudi cdy, bé sung dung
dich dém t&i 10mL vao ong san pham,

ly tAm rira véi tbc do 1500 vong/phiit
trong 5 phut (2 lan). Loai bo dung dich
rira, bo sung mdi truong nudi cay té
bao theo quy trinh nudi cdy NK.

* Quy trinh nuéi cdy tang sinh té
bao NK mdu ngoai vi:

Ching toi st dung khdi té bao NK
sau tinh sach & budc ké trén dé nudi
cdy ting sinh, st dung bo kit KBM
hang Kohjin Bio (#16030210) trong
14 ngay.

Thuc hién quy trinh: Gieo té bao
(ngay dau nudi cay/Dy); khdi té bao (té
bao) NK dugc bd sung modi trudng
nudi cdy NKCC1 + 10% huyét thanh
tu than, chinh mat d6 nuéi cay dat 0,5 -
1,0 x 10° t& bao/mL, hiit toan bd hdn
hop nudi ciy sang chai T25, chuyén ti
dm 37°C (Memmert, ICO105MED)
v6i 5% CO,, d6 am 96%; Kiém tra té
bao: Sau 48 gid, kiém tra chai nudi
ciy, kém tra mau sic moi trudng bang
mit thudng, chup hinh, 14y mau dém té
bao, bo sung mdi truong NKCC1 +
10% huyét thanh ty than dé dat mat do
0,5 - 1,0 x 10° t& bao/mL; thay moi
truong; dén ngay thr 4 (D), hit moi
truong nudi cdy chuyén sang 6ng
corning 15mL va ly tim tdc do 1.200
vong/phit trong 5 phit, loai bo moi
truong NKCC1, b6 sung mdi trudng
NKCC2 v6i 5% huyét thanh ty than dé
t¢ bao dat mat do 0,5 - 1,0 x 10° té
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bao/mL; kiém tra chai nudi ciy sau
mdi 2 - 3 ngay, lap lai cdc budc bd
sung NKCC2; chuyén chai nudi cay
dién tich 16n hon (T75) hoac tdi nudi
khi thé tich méi trudng 16n hon; thu
hoach t& bao (Dy,): Kiém tra té bao,
chup hinh, tron déu chai (td1) nudi céy,
liy miu kiém tra t& bao, 1dy mau
thuc hién cac xét nghiém dinh danh té
bao bang ky thuat té bao dong chay.
Tinh todn tong thé tich sin pham,
tong luong té bao thu hoach, sb lan
ting sinh va do tinh sach khdi té bao
NK (la quan thé c6 dinh danh:
CD45+CD56+CD3-
cytometry).

trén mday flow

3. Dao dirc nghién ciru

Nghién ctru 12 mot phan ndi dung dé
tai “Nghién ctru kiéu hinh mién dich va
hiéu qua ting sinh té bao NK & bénh
nhan ung thu tuyén tién liét c6 hoat
tinh NK thip” di duoc Hoi dong
Pao dac. Hoc vién Quéan y chép thuan
ngdy 04/10/2022; sb: 02/2022/CNChT-
HDDD.

KET QUA NGHIEN CUU
VA BAN LUAN
1. Quy trinh tinh sach té bao NK
tir mau ngoai vi BN UTTTL
Dé chuin bj miu cho hai quy trinh
tinh sach va nudi ciy, chdng toi st
dung phuong phdp tich PBMCs tu
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12mL mdu ngoai vi bang dung dich
Ficoll véi ty 1€ 1:1 cho phép thu dugc
s6 lugng bach cau don nhan du dung
cho nghién ctu. Vé dic diém, ca 3
mau déu duoc thu thap tir BN ung thu
giai doan 4 v&i do tudi trung binh 1a
57,7. Bang 1 cho thiy lugng PBMCs
trung binh dat 17,8 + 6,7 x 10° té bao
don nhan, trong d6 quan thé lympho T
chiém 54,1 + 5,0%. Vi ty 1& té bao
NK ctia 3 miu nay trung binh 22,9 +
1,6% (dao dong tir 21,5 - 24,6%), sb
luong té bao NK trudc tinh sach 1a 4,2
x 10° t& bao (dao dong tir 2,71 - 6,2 x
10%; day la s6 lugng té bao dau vao
dép tmg tot nhu cau nudi cay & quy mod
nhdé cho muc dich nghién ctru va thu
nghiém lam sang.

Vé miat ky thuit, voi sé luong
PBMCs dau vao, theo huéng din cia
nha san xuét, ching tdi st dung 1 cot
tir loai LS (cho phép téch tbi da 10° té
bao dugc danh dau) cho mdi BN.
Luong khdng thé gin biotin va
Microbead theo quy trinh v&i mdi
10uL biotin va 20uL Microbead cho
107 té bao. Vi du: Truong hgp miu BN
tht 1 (BN1) c6 sb luong PBMCs la
25,3 x 10° ching tdi sir dung toi 25uL
biotin va 50uL. Microbead. Theo do,
sau tinh sach thuc hién kiém dinh béng
ky thuét té bao dong chdy, ching toi
thu dugc két qua nhu sau:
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Hinh 1. Két qua phén tich ty 16 % NK ¢ cic thoi diém ciia mau BN thir 3
(BN3-ma héa PNK22) trén mdy té bao dong chay.

A. Ty 1¢ NK trong PBMCs sau tach Ficoll;

B. Ty 1€ NK sau tinh sach tai thoi diém trudc khi nudi tang sinh (Dy);

C. Ty 1¢ NK trong moi trudng nudi cdy ngay 14 (D).

Cich thirc phan tich trén méyqdém té bao dong chay NK tai Dy (thude do,
“gating”...) dugc diéu chinh do kiéu hinh NK thay do6i sau qua trinh nudi cay tang
sinh va hoat hoéa.

Bang 1. Mot s6 dic diém mién dich va két qua tinh sach, ting sinh.

Pic diém BN 1 BN2  BN3 X +SD
Do tudi 60 50 63 57,7 +6,8
PBMCs (10% 25,3 12,6 15,5 17,8 6,7
T (%) 53,1 59,5 49,7 54,1 +5,0
NK (%) 24,6 21,5 22,7 229+ 1,6
S6 lwong NK trude tinh sach (10°) 6,2 2,71 3,52 42+1,8
S6 lwong PBMCs sau tinh sach (10%) 4,3 2,7 3,1 34+0,8
NK tinh sach Dy (%) 95,1 92,9 92,2 93,4+ 1,5
) luong NK sau tinh sach (106) 4,09 2,51 2,86 3,2+0,8
Ty 18 thu hdi NK Dy (%) 65,70 92,59 8123  79,8+135
NK tinh sach D4 (%) 97,8 92,0 94,9 94,9 +2.9
Téng s6 té bao (10°) 480 216 460 3853 +147,0
S6 1an tang sinh (1an) 240 108 230 192,7 + 73,5
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Két qua tinh sach cho thiy str dung
cot tir cho phép thu dugc san pham c6
ty 1¢ NK cao 1én t61 93,4 £ 1,5% (dao
dong tir 92,2 - 95,1%) véi s6 luong té
bao thu dugc trung binh dat 3,4 + 0,8 x
10° t& bao, dat hiéu suat thu hdi trung
binh 79,8% luong té bao NK trong
khéi PBMCs dau vao. Quan trong hon,
trong tmg dung liéu phdp truyén té bao
mién dich, dic biét trong ghép dong
loai 1a d6 tinh sach ctia quan thé NK ¢
ngay thu hoach (Dy4). Berg 2010 [5] da
c6 phan tich vé tinh an toan va hiéu
qua cta san phim ting sinh va truyén
trén nguoi can dat do tinh sach 1a tir
90% té bao NK trong khéi té bao tro
1én. Két qua cua ching t6i cho thay
nhiéu trién vong khi ty 1& té bao NK &
ngay thu hoach (D;4) trung binh dat
94,9% v6i dao dong tir 92,0 - 97,8%.

Nhu viy, két qua cho thay khi s
dung phuong phép tinh sach té bao NK
bang ¢t tir cho phép thu duoc ty 18 té
bao NK dau vao cao cho nudi ciy
(93,4%); tir d6, dat duoc do tinh sach ¢
kh6éi san phdm sau nudi cdy cao
(94,9%). Két qua ndy twong tu nhu
mot sb tac gia da sir dung phuong phép

nay trudc dé [6], va cao hon mdt so
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phuong phdp ding khang thé khang
CD3, CD52 don thuén [7, 8]. Bén canh
d6, phuong phap con cho thay c6 nhiéu
uu viét khac nhu: Str dung hat tu tinh
(Bead) sinh hoc si€u nho (Microbead)
khong anh huong téi dac tinh va doi
song cta té bao; thoi gian thyc hién
nhanh (30 - 45 phit), gidp t& bao
nhanh chéng duoc xur ly dé dua vio

moi truong nudi cay chuyén dung.

2. Quy trinh nudi cay ting sinh
té bao NK ¢ BN UTTTL

Két qua nudi cdy cho thiy sb lan
tang sinh trung binh cia 3 BN dat
192,7 + 73,5 vé6i s6 lugng té bao trung
binh 1a 3853 + 147,0 x 10° t& bao.
Mic di sb 1an ting sinh nay chua phai
1a cao nhung diéu nay phan nao ciing
da duogc ly gidi bdéi nghi€én clru cua
Pasero va CS [3] dd ching minh rang
TGF-B1 dugc tiét nhidu & moi trudng
UTTTL va lam trung gian cho cic tac
dong tang cuong tc ché mién dich 1én
té bao NK. Nhu vay, nhimng tic dong
tir vi mdi truong khdi u trong mot thoi
gian dai c6 thé 12 nguyén nhin anh
huong dén sy ting sinh cua té bao nay

trong phong thi nghiém.
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PNK22-D0

A

Hinh 2. Hinh anh qud trinh tang sinh cia mau BN3 (PNK22)
& mot sd thoi diém duoc chup dudi kinh hién vi ddo nguoc.

A. Ngay Dy, té bao phan bd déu trén
bé mit chai nudi cdy; B. Ngay Ds, té
bao tao thanh cdc cum nhd, sb luong
bat dau ting sinh; C. Ngay D, giai
doan tang sinh manh, té bao tao nhirng
cum I6n trong moi truong nudi, moi
truong ¢6 mau vang chanh ciing 1a du
hiéu can bd sung méi trudng hoidc thu
hoach té bao.

Tuy nhién, quy trinh nudi cdy ting
sinh dugc ching t6i dp dung la s dung
bd sinh phdm KBM (Kohjin-Bio, Nhat
Ban) van cho thiy ty 18 ting sinh ding
ké cua té bao NK véi trung binh 1én toi
gan 200 lan so véi lugng NK dau vio,
két qua ndy c6 thé so sianh vi nhém
tdc gia Fangming Wang [7] té bao NK
tang trén 100 1an & nguoi khoe manh
va nhém tdc gia Kazuhiro Nagai [6] té
bao NK tang trén 200 lan & mot s6 loai
ung thu tang dic. Dén nay, trén thé
gidi dd c6 nhiéu thir nghiém truyén bd

tro té bao NK trong nhiéu mat bénh
ung thu khéc nhau, liéu té bao NK trén
mot lan truyén luén c6 su bién dong
(tir 10° té bao/lan truyén [6] cho t&i 2 x
10” té bao/ lan truyén [9]) véi trung
binh duoc nudi cay tir 20 - 40mL mdu
ngoai vi. Mot tho nghiém 1am sang
khac vao nam 2014 [10] trén 4 BN ung
thu duong ti€éu héa di cén cling cho
thdy luong té bao truyén dao dong tir
5,0 - 9,0 x 10° v6i do tinh sach chi tir
39,7 - 78% NK. Nhu vy, v6i thé tich
mdu ngoai vi 12mL ching t6i nudi cay
dat s luong té bao trung binh 3,85 x
10° té bao véi dd tinh sach cao > 90%.
Pay 1a luong té bao c6 thé dép tng
dugc yéu cdu vé lidu cho nhing thu
nghiém 1am sang dé danh gid tinh an
toAn ctia san pham, v6i nhitng nghién
cuu danh gia tinh hi¢u qua va cé quy
mod 16n hon; chdng t6i khuyén cdo st
dung gip db6i thé tich mau ban dau la
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24mL va 2 cot tir dé thu duoge luong té
bao nhiéu hon vo&i d tinh sach cao
hon, tir d6 ¢6 thé t6i wu hiéu qua cia
cac nghién ctru thur nghiém.

Trong nghién ctru nay, ching t61 mo
ta quy trinh tinh sach va nudi cy ting
sinh t& bao NK mau ngoai vi tir BN
UTTTL duoc thuc hién trén ¢& mau rat
nho (n = 3); vi vdy, két qua do tinh
sach va mic do tang sinh té bao NK
thong qua quy trinh nay can duoc xic
dinh 5 trong nghién ctru tiép theo voi
¢& mau 16n hon.

KET LUAN

Thiét 1ap thanh cong quy trinh tinh
sach va nudi ting sinh khéi té bao NK
phuc vu cho nghién ctru va thir nghiém
vé t& bao NK & BN duoc chin dodn
UTTTL.

Thong qua quy trinh da thiét 1ap va
budc dau thir nghiém trén miu mdu
ngoai vi ciia 3 BN UTTTL cho thiy:
Ty 1¢ tinh sach sau nuoi céy dat 94,9%;
ty 16 ting sinh dat 3,85 x 10° t& bao
v6i sO 1an ting sinh gp 192,7 lan sau
14 ngay.
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