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THONG TIN TOM TAT
DOI: 10.46223/HCMCOUIS. Té bao CHO di va dang dugc sir dung pho bién trong san xuét
tech.vi.17.2.2167.2022 protein tai t6 hgp. Theo thong ké, khoang 70% protein tai to hop

diéu tri cho nguoi dugc san xuat trong hé théng té bao CHO va
doanh thu vuot qua 15 ty bang mdi nam. Viéc khao sat tdi wu cac
diéu kién nudi cay cho thiy mat do té bao cao nhit c6 thé dat trén
Negdy nhn: 20/01/2022 12? triéu té;béo/rfll Vi nfnzg do san pl}ém cqufr)i cEmg dat tEf 01- 059/ L
Vi vay, viéc phat trién to1 wu quy trinh san xuat quy mé PTN dong
Ngdy nhan lai: 08/02/2022 vai tro kha quan trong nham tim ra cac nghiém thire t6i wu, ap dung
Duyét dang: 21/02/2022 cho 1én men san xuét Trastuzumab quy mé cong nghiép. Trong
nghién ctru nay, dong té bao san xuit Trastuzumab duoc khao sat
theo timg budc: moi trudng nudi cay, ti 1é phan trim chit bd sung,
nhiét d6 nudi cay va tdc do lic. Két qua nghién ctru da tim ra cac
diéu kién nudi ciy t6i vu quy mé PTN nhu sau: t& bao duoc nudi

Tir khéa: céy lac 100rpm trong moi truong ActiPro co bd sung chat dinh
CHO; mbi trurdmg nuéi cy: dudng Ce}l Boost Za/7b (ti 1¢ 1:0.1%) héng,ngay tr ngay 03, nhiét
Trastuzumab do tang sinh ban dau 1a 37°C sau d6 ha xuong 32°C vao ngay thu

05. Sau 14 ngay nudi cdy, mat do té bao trén 25 triéu té bao/ml va
nong do Trastuzumab thu duoc gan 04g/L.

ABSTRACT

Background: CHO cells have been commonly used in the

production of recombinant protein. It is reported that around 70%

of recombinant therapeutic proteins are produced in CHO cell

systems and the market size exceeds 15£ billion per year. With the

optimization of culture, conditions showed that CHO cell density

Keywords: could reach 18 million per cell per milliliter and a final product
concentration of 01 - 05 g IX. Therefore, the production process
development on a laboratory scale plays an important role in
identifying the optimal conditions suitable, which can be applied

CHO:; culture medium;
Trastuzumab
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to produce Trastuzumab on a industrial scale. In this study,
Trastuzumab-producing cell lines were investigated in step wise:
culture medium, percentage of supplements, culture temperature
and shaking speed. The result showed that the optimal conditions
were as follows: cells were shaken at 100rpm in ActiPro medium
supplemented with Cell Boost 7a/7b (ratio 1:0.1%) daily from day
03, the initial growth temperature was 37°C then shifted to 32°C on
day 05.

After 14 days, cell density reaches over 25 million per cell per
milliliter, and Trastuzumab concentration collects around 04g/L.

1. Giéi thiéu

Ung Thu Va (UTV) hién 1a mot trong nhitng bénh ung thu dugc chan doan pho bién nhét
va la nguyén nhén tha 05 gay tir vong lién quan dén ung thu véi con sé wéc tinh khoang 2.3 triéu
ca mac mai trén toan thé giéi (Sung & ctg., 2021). Hién nay, voi cac tién bo vé nghién ctru sinh
hoc phan tir bénh UTV duogc chia thanh cac phan nhom c6 tién lugng khac nhau bao gé)m nhom:
Luminal A, Luminal B, biéu hién vuot mic HER2, dang day (basal), va gidng binh thudng
(normal-like). Trong s cic phan nhom d6, nhom biéu hién vurot mirc HER2 va nhom dang day
(b6 ba am tinh) c6 tién luong x4u nhit (Dai & ctg., 2015). Sy biéu hién vuot muc cac thy thé
yéu t6 tang truong biéu bi ngudi - HER2 (chiém 10 - 15% tong sé ca méc), dan dén mat can
bang s6 lugng té bao tuyén v sinh ra va chét di theo chu trinh, sé luong té bao ting khong kiém
soat dan dén hinh thanh céac khoi u (Owens, Horten, & Da Silva, 2004). Liéu phap diéu tri nhém
UTV biéu hién vuot miac HER2 thudng dugc st dung 1a liéu phdp nham trang dich st dung
khang thé don dong nhan hoa tai t6 hop Trastuzumab lién két truc tiép véi HER-2 (Rita, 2020).
Sy géin két khang nguyén - khang thé 1am wc ché con duong truyén tin hiéu bén trong té bao,
khién céc té bao ung thu mat kha ning ting sinh, dong thoi hoat hoa qua trinh gay doc qua trung
gian té bao phu thudc khang thé qua dé tiéu diét céc té bao ung thu (Hudis, 2007). Trastuzumab
dau tién dugc FDA cép phép vao nam 1998 tai My do cong ty Genetech, sau nay la Roche san
Xuat va phan phdi c¢6 tén thwong mai Herceptin dugc st dung rong réi trén toan thé gisi. Tir nim
2017 dén nay, FDA di cong nhan va cap phép cho hang loat san pham ding ki 1a thudc twong
duong sinh hoc véi Herceptin nhu 1a: Ogivri (Mylan-Biocon, My, 12/2017), Herzuma (Celltrion,
My, 12/2018), Ontruzant (Samsung Bioseptic, Han Quéc, 01/2019), Trazimera (Pfizer, My,
03/2019), Kanjinti (Amgen, M, 06/2019). Pic diém chung caa cac san pham trén déu ung dung
cdng nghé nudi cy va san xuit Trastuzumab trén dong té bao CHO. Nam 2018, nhom Jenkins
va cong su (2018) di liét ké céc cong trinh nghién ciru lién quan dén bénh ung thu va, tuy nhién,
chua c6 cong bd nao lién quan tryc tiép dén nghién ciru quy trinh san xuat Trastuzumab trén
dong té bao CHO. Viéc tbi wu quy trinh san xuat quy md PTN la mot nghiém thtc quan trong
ludn dugc uu tién khao sat do anh huong truc tiép dén ning suit san xuét Trastuzumab quy md
cbng nghiép.

2. Vat liéu va phwong phap
2.1. Khdo sdt méi truong nuéi cdy

Dong té bao CHO san xuat Trastuzumab di dugc tao dong bai nhoém nghién ciru mang gen
mé& hoa chudi ning va chudi nhe protein Trastuzumab (DB00072, Drugbank) duoc thir nghiém
nuodi trong hai loai mai truong thuong mai Actipro (SH31037, Cytiva) va BalanCD CHO (91128,
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Irvine) c6 bd sung chét dinh dudng twong tmg Feed 7a/7b va Feed3 tai nhiét 46 36.5 + 0.5°C trong
khoang thoi gian 10 - 14 ngay. Theo khuyén céo cta nha san xuat, qua trinh khao sat dugc dimg
lai khi phan trim té bao séng dudi 70%.

2.2. Khdo sdt ti I¢ phén triam chdt bé sung

Dong té bao CHO san xuét Trastuzumab dugc thir nghiém nudi bd sung chat dinh dudng
véi cac ti 18 khac nhau: 1%, 2%, 3%, 4%, 5% tai nhiét 46 36.5 + 0.5°C trong khodng thoi gian 10
- 14 ngay. Theo khuyén cdo ciia nha san xuat, qua trinh khao sat dwoc dimg lai khi phan tram té
bao séng dudi 70%.

2.3. Khdo sdt nhigt dp nuéi cdy va toc dg lic

Dong té bao CHO san xut Trastuzumab dugc thir nghiém nudi trong hai diéu kién nhiét
d6 32°C va 34°C v6i 03 toc d6 lac khac nhau 80, 100, 120rpm trong khoang thoi gian 10 - 14 ngay.
Theo khuyén cdo cua nha san xuat, qua trinh khao sat dugc dimg lai khi phan trim té bao séng
dudi 70%.

2.4, Pinh lwong néng dp Trastuzumab

Trastuzumab trong dich nudi cdy sau khi két thuc khao sat dwoc thu nhan bang phuong
phép ly tdm: 900 vong/phat trong 05 phat.

Tién hanh xac dinh dién tich peak mau thir bang phuong phap HPLC.

Dua vao duong chuan nong do Trastuzumab trong thudc chudn Herceptin (Roche), xac
dinh nong 6 mau thir.

3. Két qua va thio luin

Ning suét san xudt khang thé don dong tai t6 hop noi chung va Trastuzumab trong té bao
CHO noi riéng bi chi phdi boi cac yéu to: moi truong dinh dudng va chéat bd sung, nhiét do nudi
cay va lac/tron moi truong. Cac yéu td nay s& duoc khao sat 1an lugt do co tac dong truc tiép dén
sy tang sinh, tdn tai va biéu hién protein cua té bao.

3.1. Khdo sdt méi truwong nudi ciy

Khi thyuc hi¢n thi nghiém lap lai, moi trudng nuodi céy ActiPro ¢ bd sung 3% Cell boost
7a va 0.3% Cell boost 7b vuot trdi trong viéc hd tro ca vé mit ting sinh té bao cling nhu tong hop
Trastuzumab so v6i BalanCD CHO. Cu thé, té bao bt ddu vao pha ting trudong 03 - 05 ngay nudi
cdy va dat mat do cao nhét vao ngay 07 (Actipro, 18.5 + 0.9 triéu té bao séng/ml) va ngay 08
(BalanCD CHO, 13.9 + 0.8 triéu té bao/ml), sau d6 té bao di vao pha 6n dinh, mat d6 té bao giam
dan (Hinh 1). Sau 06 ngay nudi cdy, nong do khang thé tich lily trong ca hai moi trudng ting dan
va dat cuc dai cho dén khi két thic thi nghiém, ning sut san xuét protein trung binh cia té bao
dugc nudi trong moi trudng ActiPro cao hon BalanCD CHO khoang 1.5 lan véi gia tri nong do
lan luot 12 2.175 + 82 va 1.461 + 26 (mg/ml). Qua két qua khao sat, moi trudng Actipro c6 bd sung
chat dinh dudng 7a/7b s& tiép tuc dugc khao sat vé ti 1 phan trim bd sung giira 7a va 7b.
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Hinh 1. Mat s6 va nong d6 Trastuzumab khi nudi té bao trong méi truong BalanCD CHO
va ActiPro

3.2. Khdo sdt ti 1¢ phan trdm chét bé sung vao méi trwong nudi cdy Actipro

Ti 1& phéan tram Cell boost 7a va 7b bd sung vao moi trudng nudi cdy té bao Actipro da
duoc nha san xuat khao sat 1an luot 1a 2: 0.2; 3:0.3; 4:0.4. Trong do, ti 1¢ 2: 0.2 va 3: 0.3 giup té
bao CHO ting trudng va ning suat tong hop protein dat trén 01g/L. Tuy nhién, sy khac biét vé
dong té bao san xudt, diéu kién moi truong va thiét bi 1am viée thuc té c6 thé khién ning suat san
xuét cao hon hay thap hon so voi két qua ciia nha san xuét dua ra. Do d6, dong té bao CHO san
xuét Trastuzumab cia nhom s& dugc khao sat v6i cac ti 1¢ phan traim khac nhau nham tim ra thong
s6 t6i rru cho nang sudt biéu hién Trastuzumab t6t nhat. Dong té bao dugc nudi trong 06 diéu kién
khac nhau, mot nhém khéng bd sung chit dinh dudng va nim nhém bo sung véi cac ti 1 phan
tram lan luot 1a 1:0.1; 2:0.2; 3:0.3; 4:0.4; 5:0.5. Két qua khao sat cho thay mirc do ting sinh va
tong hop protein Trastuzumab khac nhau rd rét giita cic nhom thi nghiém. D6 thi mé ta duong
cong tang trudng cho thiy, thoi diém té bao dat mat do cao nhat 1a sau 07 - 08 ngay nudi cdy o tat
ca cac nghiém thire. Mat s6 cao nhét giita nhom khong bd sung va co bd sung chat dinh dudng
chénh 1&ch khoang 1.5 1an, c6 gia tri 1an luot 13 11.08; 19.84; 18.28; 19.22; 17.40; 18.40. Trong
nhom ¢ bd sung, mat sb t& bao cao nhat khong twong tmg v6i ndng do chéat bd sung, nhém bd
sung 4:0.4%:; 5:0.5% c6 mat sé thap hon nhom bd sung 1:0.1%:; 2:0.2%; 3:0.3% (Hinh 2).
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Hinh 2. Pudng cong tang truéng cua té bao trong moi trudng nudi cay voi cac ti 1¢ phan tram
chat b6 sung khéc nhau

Pong thoi, phan tram té bao séng dudi 70% clia mdi truong co bd sung 4:0.4%; 5:0.5%
xut hién sém vao ngay 12, 03 nghiém thirc con lai kéo dai dén hét ngay 14. Nguyén nhan chinh
c6 thé do su tang pH sau khi bd sung feed vao ngay thir 03. D6 thi pH cho thay, gia tri pH & 02
nghiém thirc nay bién dong va ludn & ngudng trén 7.3 tir ngay thir 04 trg di. Trong khi 03 nghiém
thirc con lai, gia tri pH duy tri trong khoang 7.1 dén 7.3. Pay la khoang pH dugc cho 1a tdi wu,
hoat dong ion H+ trong méi truong nudi cdy khong anh huong dén su trao doi chat, té bao phat
trién 6n dinh va cham di vao pha suy tan (Hinh 3).
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Hinh 3. Su bién dong pH trong méi trudng nudi ciy té bao véi cac ti 18 phan tram chit bd sung
khac nhau



26 Nguyén Quang Huy va cong su. HCMCOUJS-Ky thudt va Cong nghé, 172), 21-29

Do mét do té bao thép va phén tram té bao séng khéac nhau nén ham lugng Trastuzumab &
cac nghiém thirc co su khac biét 16 rang. Két qua dinh lwong ndng d6 Trastuzumab tich luy sau
khi két thuc thi nghiém cho thiy, cdc nhém c6 bd sung 7a/7b cho san lugng Trastuzumab cao gap
02 - 03 1an so voi khong bo sung. Piéu nay khang dinh sy twong tac 1an nhau giita méi trudng va
ham luong chit bd sung 7a/7b anh huéng 16n dén ning suat san xuét protein muyc tiéu. Nong do
khang thé ctia nghiém thirc ActiPro (1% 7a va 0.1% 7b) thu dugc cao nhét so véi cac nghiém thirc
con lai, dat 2.674 + 0.181 mg/ml. Trong khi d6, mdi trudng chira ti 18 phan tram chat bo sung cao
nhét (5% 7a va 0.5% 7b), nong d6 Trastuzumab chi dat khoang 1.668 + 0.173 mg/ml, thap hon
gan mot nira so v6i ndng do cao nhat (Hinh 4). Nguyén nhan c6 thé do nong d6 cac chat dinh
dudng duoc bd sung vao ngdy thir 03 qua nhiéu, té bao hip thy va ting sinh lién tuc khi bat dau
vao pha log, protein muc tiéu khong dugc wu tién san xuét va tich liy, sau d6 té bao ciing nhanh
di vao pha suy tan, mot lugng 16n cac chat giai phong tir cc té bao chét ciing tac dong va phan cit
protein muc tiéu trong dich nudi cay.
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N

Hinh 4. Nong d¢ trung binh Trastuzumab trong moi truong nudi ciy

3.3. Khdo sdt nhiét d¢ cam iing biéu hién protein va toc dp lic chai nuéi cdy

Sau khi t6i wu phan trim chat bd sung trong m01 truong dinh dudng Actipro (1% Feed 7a
va 0. 1% Feed 7b), nhiét d6 va sy lac/tron trong nudi ciy tiép tuc duoc khao sat. Do té bao CHO
c¢6 ngudn gdc tir té bao dong vat hitu nhii nén nhiét do dung trong khao sat thuong nam trong
khoang 36.5 + 0.5°C. Tuy nhién, ngoai nhiém vu ting trudong tét, té bao CHO con phai thuc hién
chirc nang téng hop protein ngoai lai. Do d6, dwa vao duong cong ting truéng cua té bao, ta co
thé chia thoi gian nudi cay thanh hai giai doan: ting sinh va tong hop protein. Mat s6 cao nhat khi
nudi té bao c¢6 bd sung 1% Feed 7a va 0.1% Feed 7b dat sau khi thém chat b6 sung 03 ngay, sau
do té bao dl vao pha 6n dinh tir ngay 08 dén ngay 12, sau do te bao di vao pha suy tan ngay 13 va
14. Mot sb nghlen ctru d cho thiy viéc giam nhiét 6 nu01 cdy lam giam sy phat trién cua té bao,
kéo dai su ton tai va ting kich thudc té bao, dong thoi ndng 46 mRNA, hiéu gia protein ting 1én
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(Mason, Sweeney, Cain, Stephens, & Sharfstein, 2014).

Khi l4c/tron, dich nuoi céy s& duoc hoa tron va khuéeh tan oxi tir mat thoang vao chét long,
dam bao sy phan bd chit dinh dudng va tranh hién twong ling/két cum té bao. Trén 1y thuyét, néu
tdc do lac qua thap s& khién luong oxi hoa tan thip (Dissolved Oxygen: DO) va khong gian sdng
ctia té bao giam do té bao phan 16n bi ling xubng ddy chai nudi cdy, tir d6 tac dong x4u dén kha
nang séng cua té bao. Nguoc lai, néu téc do lic qua cao, hién tuong ap luc mat phan cit chét long
(shear sensitivity) xudt hién va gay chét té bao do bién dang hay neurosis (Platas, Sandig, Pértner,
& Zeng, 2013).

Dong té bao CHO san xuét Trastuzumab duoc nudi ciy trong moi truong ActiPro bd sung
Cell Boost 7a/7b véi ndong dd 1%/0.1% chia thanh cac nghiém thirc ma tran két hop gitra toc do
lic 1an luot 12 80, 100, 120rpm véi hai gia tri nhiét d6 cam ung biéu hién protein 1a 32°C va 34°C.
Két qua khao sat cho théy, ¢ cd hai nhiét d§ cam ung véi tde do lic 80rpm, mat do cao nhét cua té
bao vao khoang ngay 10 va ¢ gia tri thap nhat trong cac nghiém thirc (32°C - 14.24 + 0.73 triéu
té bao/mL va 34°C - 15.20 £ 0.70 triéu té bao/mL). Toc d6 80rpm c6 thé 1 gi6i han dudi dbi véi
thé tich méi trudng nudi cay 50mL khi nudi trong chai thuy tinh 250mL. Trong cic nghiém thirc
con lai, mat do t& bao déu dat trén 20 triéu té bao/mL vao ngay 06 - 07, cu thé & nhiét do 32°C,
mat do cao nhat khi lac 100rpm va 120rpm lan lugt 14 25.49 + 0.79 va 26.67 + 0.67 triéu té bao/mL
sau 07 ngay nudi cdy, trong khi d6, mat do té bao dat cao nhat sau 06 ngay nudi ciy véi diéu kién
nhiét do cam tng 34°C lan luot 14 27.25 + 0.88 va 28.53 + 0.76 triéu té bao/mL. Mic du, té bao
dat mat sb cao nhat ¢ diéu kién nhiét d6 34°C va lic 120rpm so véi cac nghiém thirc con lai, nhung
ti 1¢ song chét giam nhanh va dudi 70% vao ngay 12, trong khi cac nghiém thic con lai déu kéo
dai dén ngay 14. Do d6, toc d6 lac 120rpm co thé 1a gidi han trén cua diéu kién nudi cdy véi nhiét
do cam ung 34°C.
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Hinh 5. Duong cong ting truong cua té bao trong moi trudng nudi cdy voi cac diéu kién nhiét do
va toc dd lac khac nhau
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Két qua dinh luong ndng do Trastuzumab cho thay, cac nghiém thirc nudi té bao chuyén
nhiét d6 tir 37°C sang 32°C vao ngay 05 cao hon so vdi 34°C. Trong d6, hai nghiém thirc lic & 100
va 120rpm c6 ndng do trastuzumab tich liy trong dich nudi ciy cao hon so v6i cac nghiém thirc
con lai ¢6 gia tri lan luot 1a 3.755 + 0.36 va 3.629 + 0.32 mg/ml. Pong thoi, do téc do ting sinh
va ti 16 phan tram sdng chét giita hai nghiém thirc trong duong nhau, nén nhiét d6 cam tng 32°C
va toc do lac 100rpm dugc lya chon.
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Hinh 6. Nong d6 trung binh Trastuzumab trong méi trudng nudi cay voi cac diéu kién nhiét do
va toc do lac khac nhau

4. Két luin

Quy trinh san xuat Trastuzumab trén dong té bao CHO da dugc khao sat thanh cong va tim
ra duoc cac nghiém thirc tdi uu cho viéc tong hop khang thé nhu sau: t& bao duoc nudi ciy lic
100rpm trong mai trudng ActiPro c6 bo sung chit dinh dudng Cell Boost 7a/7b (ti 18 1:0.1%) hang
ngdy tir ngay 03, nhiét do ting sinh ban dau 1a 37°C sau d6 ha xubng 32°C vao ngay thir 05.
Sau 14 ngay nudi cdy, mat do té bao dat trén 25 triéu té bao/ml va ndng d6 Trastuzumab tich lu§
gan 04g/L.
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