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TOM TAT
Thu thé CD163 déng vai trd quan trong trong sinh hoc ctia vius gy bénh tai xanh, tao diéu
kién cho virus xam nhép va gay nhiém trung cho cac té bao dich. Nghién cttu nay duwoc thuc hién
v6i muc dich chinh stta vung exon?7 gen CD163 nham gay bat hoat thu thé CD163 ¢ t&€ bao nguyén
bao sgi cua lon tit d6 han ché kha nang xam nhép cua virus gay bénh tai xanh. Vector CRISPR
pX459 duoc gan doan gARN ddc hiéu véi vung exon? cta thu thé CD163 ¢ lon va dugc bién
nap vao vi khudn E. coli. Vector CRISPR pX459-CD163 da duoc nhan dong va tach chiét thanh
cong c6 ndng do cao (1.700 ng/ul) dugc st dung dé€ chuyén vao té' bao nguyén bao soi lon. Vector
CRISPR pX459-CD163 duoc chuyén vao té'bao nguyén bao soi lon trong moéi treong bo sung 7,5ul
Lipofectamine™ 3000, t trong 48h. Str dung moi treong chiva khang sinh Puromycin nong dé 2-10
ug/ml dé sang loc té'bao duwrgc chuyén vector thanh cong. Két qua da tao ra dong té’bao nguyén bao
soi lon dugc chinh stta ving exon?7 gen CD163 gay bién doi C thanh T va twong ting acid amine
Alanine thanh Valine. Két qua nghién cttu da mo ra trién vong trong viéc ttng dung két hop cong
nghé CRISPR/CAS9 va nhan ban d€ tao lon khang virus gay bénh tai xanh.
Tir khoa: Chinh sira gen, CD163, t&'bao nguyén bao soi, CRISPR/CASS.
ABSTRACT
Editting CD163 recetor gene in porcine fibroblast by using CRISPR/CAS9 system

The CD163 receptor plays an important role in the biology of porcine reproductive and
respiratory syndrome virus (PRRSV) by allowing the virus to enter and infect target cells. This
study was carried out to edit the exon7- CD163 of pig fibroblasts to create a pig resistant to pathogenic
porcine reproductive and respiratory syndrome virus. The CRISPR pX459 vector was attached a gRNA
specific to the exon 7 of the CD163 receptor and transformed into E. coli. The vector CRISPR pX459-
CD163 was successfully cloned and isolated at a high concentration (1,700 ng/ul). The CRISPR
pX459-CD163 vector was transfected into porcine fibroblast cells in medium supplemented with
7,5ul Lipofectamine TM 3000 and incubated for 48 hours. Use media containing the antibiotic
Puromycin at concentrations from 2 to 10 pg/ml to screen successfully transfected cells. As a result,
a porcine fibroblast cell line was edited in exon 7 of the CD163 gene carrying C-to-T nucleotide
change, resulting in an Alanine-to-Valine substitution. The research results have opened up the
prospect of applying the combination of CRISPR/CAS9 system and cloning to create pigs resistant
to pathogenic porcine reproductive and respiratory syndrome virus.

Keywords: Gene editing, CD163, Pig Fibroblast, CRISPR/CAS9.

1. DAT VAN BE

Protein CD163, mot thanh vién cua siéu
ho scaveger receptor cysteine-rich (SRCR),
bao gom mot domain ndi bao va 9 domain
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ngoai bao. Mdi domain SRCR chita khoang
100 amino acid gom nhiéu cysteines gitp tao
thanh céc lién két disulfide. O nguoi, su hap
thu hemoglobin-heme qua trung gian CD163
(SRCR3) bao vé t€ bao khoi stress oxy hoa
(Schaer va ctv, 2006). CD163 dong thoi dong
vai tro nhu mot thu thé do6i véi nhan to6 gay
hoai tr khéi u (tumor necrosis factor TNF :
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SRCR1-4 & 6-9), mot sO tac nhan gay bénh
(virus dich ta lon chau Phi; vi khuan: SRCR2)
va lién két hong cau (SRCR2). Thu thé CD163
tham gia vao budc cudi cung ctia qua trinh
lay nhiém PRRS virus. Sy giam biéu hién cta
CD163 ngan chin sy 1ay nhiém PRRSV trong
cac t& bao chu (Patton va ctv, 2009), trong khi
do6, swe 6 mdt cia thu thé CD163 lam nhay cam
hon véi su lay nhiém va sao chép ctia PRRSV
(Calvert va ctv, 2007)

Cong nghé chinh sta gen CRISPR/Cas9
nham bat hoat thu thé CD163 o lon da duoc
thiee hién 0 mot s6 phong thi nghiém trén thé
gioi (Whitworth va ctv, 2014; Ma va ctv, 2017;
Burkard va ctv, 2018; Guo va ctv, 2019). Cac nha
khoa hoc da tién hanh nu6i cdy trong phong thi
nghiém dong té bao nguyén bao soi lon dugc
bat hoat thu thé CD163, thu thé dong vai tro
quyét dinh gitp khang lai su lay nhiém virus
gay hdi ching rdi loan sinh san va hé hip o lon
(PRRSV), dé tir do tao ra dugc phoi va cac ca
thé lon bang cong nghé nhan ban c6 kha nang
khang bénh nay (Yang va ctv, 2018; Pan va ctv,
2021). Cho dén nay Viét Nam, chinh stra gen la
[inh viec méi va chua c6 bao cao nao cong bo vé
viéc tao dugc t&bao hay phoi lon chinh stra gen
¢6 kha nang khang bénh tai xanh. Do d¢6, viéc
nghién cru tmg dung thanh cong ky thuat chinh
stta gen CRISPR/CAS9 tao dong t€ bao khang
bénh tai xanh ¢ lon sé mo ra hudng nghién cttu
tao phoi nhan ban va lon chinh stra gen ¢6 kha
nang khang bénh tai xanh tai Viét Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu

Nghién cttu dwgc thuc hién trén t& bao
nguyén bao soi nudi cdy dwgc phan lap
ti lon Ban (Son La) duoc chuyén vector
CRISPR pX459-CD163 trong moi trieong chita
Lipofectamine d€ chinh stta vung exon7 cua
gen thu thé CD163.

2.2. Phwong phap
2.2.1. Tao va nhin dong vector CRISPR pX459-
CD163

Gan dogn ARN din dwong (JARN)

vao  Plasmid ~ CRISPR  pX459: Chang

toi st dung doan gARN c¢é trinh ty:
5-GGTCGTGTTGAAGTACAACATGG-3’
nham téi viing exon7 cta gen CD163 theo
Yang va ctv (2018). BDoan gARN mach kép
duwoc tong hop trong phan tng gom: 1ul
gARN (100 uM); 1ul soi bd sung véi gARN
(100uM); 1ul 10X T4 Ligation Buffer; 6,5ul
ddH,O; 0,5ul T4 PNK v6i tong thé tich phan
tng la 10ul. Chu trinh nhiét dugc dat o 37°C
trong 30 phut, két thuc & 95°C trong 5 phut va
dan ha nhiét d6 vé 25°C véi toc do 5°C/phut.

Plasmid pX459 duoc cat bang enzyme cat
gidi han Bbsl theo quy trinh phan ttng ciia nha
san xudt (1ug plasmid; 1ul FastDigest Bbsl;
1ul FastAP; 2ul 10X FastDigest Buffer va thém
ddH,O dén khi thé tich dat 20ul). Sau khi cat,
plasmid mach thang dwoc kiém tra béng dién
di trén gel agarose 1.5% va duoc tinh sach bang
QIAquick Gel Extraction Kit (thoi gel). Doan
gARN kép duoc gan vao plasmid pX459 theo
phan Gng gom: 50ng plasmid; 1ul gARN da
duoc tong hop; 5ul 2X Quickligation Buffer;
1pl Quick Ligase va thém ddH,O dén tong
thé tich la 11ul. Phan Gng dwoc u 6 nhiét do
phong trong 10 phut d€ dong vong tao thanh
vector CRISPR pX459-CD163 hoan chinh.

Bién nap plasmid CRISPR pX459-CD163
vao vi khudn E. coli: Dung 1 6ng t€ bao One
Shot Stbl3 E. coli dwoc giai dong ttt -80°C trén
da trong vong 10 phut. Sau do, thém vao ong
5ul chta 100 ng plasmid, tron déu ong bz‘“mg
cach bung nhe 5 lan. Dat 6ng trén da trong
30 phut, tiép theo thuc hién sdc nhiét & 42°C
trong vong 45 giay va ddt lai ong trén da trong
vong 2 phat. Thém vao 6ng 250ul dung dich
SOC da dwgc u &m vé nhiét dd phong va dat
dng vao ti i 37°C trong 60 phtt, 1ac véi toc dd
250rpm. Nubi cay vi khuan E. coli sau khi duoc
bién nap trén thach LB agar va chon loc E. coli
mang vector CRISPR pX459-CD163 bang cach
nudi trong moi treong Agar c6 khang sinh
Ampicilin nong d6 100 pg/ml.

Tich chiét vector tir vi khuin E. coli: 50ml
dung dich nu6i cdy vi khuan E. coli mang
vector CRISPR pX459-CD163 sé duoc st dung
dé tach chiét plasmid theo kit Qiagen Plasmid
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Midi Kit. Giai trinh tu toan bo Vector CRISPR
pX459-CD163 dé kiém tra lai trinh tu va vi
tri dot bién nham dam bao gARN duoc chen
dung vi tri trén plasmid pX459.
2.2.2. Chuyén vector CRISPR pX459-CD163
vao t€ bao nguyén bao sgi lon

Phidn lgp va nuoi cdy té’bao nguyén bdo soi lon

Nguyén bao soi lon duoc phan lap ttt moé
tai, sau d6 duogc cdy chuyén va nudi trong
cac dia @ 3,5cm bang moi treong nudi t& bao
(DMEM ¢6 b6 sung 10% huyét thanh thai bé
va khang sinh) dén khi nguyén bao soi phu
kin khoang 80-90% thi tién hanh chuyén
vector CRISPR pX459-CD163 vao té bao.

Chuyén vector CRISPR pX459-CD163 vio té’

bao nguyén bao soi

Nubi té bao dén khi mat do té'bao trén dia
6 giéng dat khoang 80% thi thuc hién chuyén
vector CRISPR pX459-CD163 vao trong té&
bao bang cach st dung Lipofectamine™ 3000
(Thermo). Vi mdi dia t& bao (& 3,5cm), chuan
bi 6ng dung dich Lipofetamine™ 3000 v6i ham
luong tir 3,75ul dén 9,38, 1an lwgt thém vao
ting ong 125ul dung dich Opti-MEM. Dong
thoi chuan bi dng chita 10ul plasmid CRISPR
pX459-CD163 (nong dd 10 pg/ul) va 5ul P3000
Reagent trong 125ul dung dich Opti-MEM.
Sau d6 tron déu 2 6ng dung dich trén roi u
0 nhiét do phong trong 15 phut. Chia 250ul
dung dich hén hop nay vao tling dia t& bao
nudi cdy, 1c nhe dia va t & 37°C trong khoang
1-2 ngay.

Sang loc cdc t&" bao biéh nap thanh cong bang
nuoi trong moi triwong co khang sinh puromycin

Sau 2 ngay, thay mdi treong cho tiing dia
t&€ bao nudi cay va tién hanh chon loc t& bao
da duogc chuyén vector CRISPR pX459-CD163
thanh cong bang nudi trong mdi treong cd
khang sinh puromycin. Nong dé puromycin
duoc st dung trong khoang 2-10 pg/ml duoc
u trong vong 2 ngay dé€ dam bao cac t€ bao
khong dwgc bién nap vector sé chét. Sau dé
thay moi truong chita khang sinh bang moi
treong nudi binh thuong dé tiép tuc nuoi cac
t&bao da dwoc bién nap vector.

Giai trinh ti viing gen CD163

Tt cac mau thébao sau khi dwoc tién hanh
chuyén vector CRISPR pX459-CD163 thanh
cong tién hanh giai trinh te ving gen CD163
dé€ xac dinh két qua chinh sta. Tach chiét
ADN tr t&'bao nudi cdy bang bd kit tich ADN
ctia hang Qiagen. Nhan doan gen CD163 bang
phan ting PCR véi cap moi trinh ty mdi xudi
5-GAATTGTCTC CAGGGAAGGA-3’ va moi
nguoc  5-AGCCCAGATCTGTCCACTTC-3
(Yang va ctv, 2018). Phan ttng PCR duoc thuee
hién vo6i tong thé tich 25ul gom 2,5ul dém
PCR 10X; 2,5ul dNTPs 2mM; 2,5ul MgCl,; 1ul
moi xubi va 1ul méi nguoc 10pM; 0,3ul Taq
polymerase (1 IU/ul), 1ul ADN nong d¢ 30-
50ng, nudc tinh sach khtt trung dwoc thém
vao cho dua 25ul. Chu trinh nhiét nhue sau:
94°C trong 10 phat, tiép theo 35 chu ky ¢ 94°C
trong 45 giay, 63°C trong 40 giay, 72°C trong
45 giay va 72°C trong 5 phut. Sau d6 ha xuéng
4°C trong 15 phut hodc d€ qua dém. San phdm
cua phan ting PCR dugc tién hanh tinh sach
b?mg bo kit tinh sach ctia hang Invitrogen.
San pham PCR duoc lam sach duoc sit dung
la nguyén liéu cho phan ting sequencing. Qua
trinh giai trinh tw duoc tién hanh trén may
AB-3130 ctia hang AB (Applied Biosystem) dé
kiém tra két qua chinh stra gen.

3. KET QUA VA THAO LUAN

3.1. Tao vector CRISPR pX459-CD163
M 1 2 3 4 S

Hinh 1. Anh dién di vector CRISPR pX459 sau
khi cat bang enyme cat gi6i han BbsI

M: Marker ADN ladder 100bp plus; 1, 2: vector pX330
(8484bp); 3: vector PGKpuro (5048bp); 4, 5: vector
pX459 (9174bp)
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Vector CRISPR pX459 duwoc cit mé vong
bang enzyme cét giéi han Bbsl d€ tao cau ndi
cho gRNA gin va dién di trén gel agarose
1.5% (Hinh 1) sau d6 vector CRISPR pX459
mo vong duogc tinh sach tit bang dién di b:“éng
QIAquick Gel Extraction Kit. Thitc hién phan
g dé gan gARN vao vector va bién nap vao
vi khuan E coli

Vector CRISPR pX459-CD163 sau khi
chuyén vao vi khuan E. coli dugc sang loc trén

f}H’u

tttcttggetttatatatcttgtggaaaggacgasacaccgy
i 3 i : +

mdi treong chira khang sinh Ampicilin ndng
100 pg/ml. St dung dung dich 50ml E. coli
nudi cdy nay dé tach chiét da thu duwoc vec-
tor CRISPR pX459-CD163 nong d6 cao ~1700
ng/ul v6i d6 tinh sach cao ~1.8. Tién hanh giai
trinh tw ADN toan bd vector CRISPR pX459
(d6i chung) va vector CRISPR pX459-CD163
sau khi gan doan gARN, két qua cho thay
doan gRNA duoc gan vao dung vi tri cat en-
zyme Bbsl trén vector CRISPR pX459 (Hinh 2
va 3).
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Hinh 2. gRNA duoc gan vao ding vi tri cat enzyme BbslI trén vector CRISPR pX459
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Hinh 3. C4u trac hoan chinh vector CRISPR pX459-CD163
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3.2. Chuyén vector CRISPR pX459-CD163
vao té€ bao nguyén bao soi

Nguyén bao soi lon dwoc phan lap tir mo
tai lon Ban Son La sau 4 dot phan lap duoc
lvu gitr trong 200 cong ra ¢ moi truong ni to
long. Sau d6 t&€ bao nguyén bao soi duoc giai
doéng va cay chuyén trong 10 dot d€ chuan
héa qua trinh chuyén vector CRISPR pX459-
CD163. L6 thi nghiém str dung 24 dia té bao
nguyén bao soi twong tng voi 4 ham lwong
Lipofectamine tir 3,75ul dén 9,38ul; mdi 16 6 dia
té'bao dé€ chuan héa ham luwong Lipofectamine.
Sau 24h quan sat va kiém tra trén kinh hién vi
cho thay cac 16 t& bao ¢ nong dd Lipofectamin
3,75-7,5ul van con mot sd té bao song. Con 16
nuoi 0 ham lwong Lipofectamine 9,38l khong
quan sat thay t& bao song (té bao chét ndi 1én
trén bé mat dia nudi). L6 d6i chitng khong
bd sung Lipofectamine t& bao phat trién binh
thuong. Sau khi loai bo 16 dia té' bao ¢ nong
d6 Lipofectamine 9,38ul, con lai 18 dia 16 thi
nghiém chia tiép lam 6 16 thi nghiém dé sang loc
t&€bao duoc chuyén thanh cong vector CRISPR
pX459-CD163 bing khang sinh Puromycin
nong do 2-12 pg/ml. Sau 48h quan sat trén
kinh hién vi cho thdy v6i ndng do khang sinh
Puromycin 2-8 pg/ml van con nhiéu t&€ bao
song. O néng do khang sinh Puromycin 10
ug/ml con rat it té bao song, 6 nong dé khang
sinh Puromycin 12 ug/ml khong quan sat thay
t&€ bao song. Lo thi nghiém vdi t& bao khong
chuyén vector bd sung khang sinh Puromycine
0 nong do 2 ug/ml thi t€' bao déu bi chét hét.
Nhuw vay, ham lwong Lipofectamine phut hop
de chuyén vector CRISPR pX459-CD163 vao
nguyén bao soi ¢ nghién ctru nay la 3,75-7,5ul
trong 4ml thé tich dia nudi t€ bao, dong thoi
phu hop véi khuyén céo cua hang san xuat.
Noéng do khang sinh Puromycin phit hop dé
sang loc cac t& bao dugc chuyén vector thanh
cong la 2-10 pg/ml.

3.3. Gidi trinh ty vung gen CD163

Mau t&bao nudi cay sau khi chuyén vector
CRISPR PX459-CD163 bang Lipofectamine va
sang loc bang moi truong chta khang sinh
Puromycin duoc tach chiét ADN va nhan
vung gen CD163, san pham c6 d¢ dai khoang
380bp (Hinh 4). San pham PCR tlr cAc mau t&

bao sau d6 duogc tién hanh giai trinh tw.

9 10 11

7 8

Hinh 4. Két qua PCR nhén ving gen CD163 tir
cac mau t€ bao sau khi chuyén vector CRISPR
PX 459-CD163

M:marker ADNladder100bpplus1,2,3,4,5,6,7,8,9,10,11
la mau PCR

Két qua giai trinh tu vung gen CD163 tir
18 dia té bao nuodi cay sau khi chuyén thanh
cong vector CRISPR PX 459 -CD163 ¢ cac nong
do Lipofectamine 3,75; 5,62 va 7,50ul va sang
loc trong méi truong khang sinh Puromycin
nong do 2-10 pg/ml, cung véi 2 dia t€ bao
do6i chimg (khong bd sung Lipofectamine va
Puromycin) cho thdy chi ¢ dia t€ bao véi ham
luong Lipofectamine 7,5ul va Puromycin nong
do 10 pg/ml c6 hién twong chinh stra gen tai
vi tri 250 viing exon?7 bién d6i C thanh T. Sau
do, tiép tuc thir nghiém 16 6 dia t€ bao nguyén
bao soi @ ndng dd Lipofectamine 7,5 trong thoi
gian 48h va sang loc bang Puromycin ndng do
10 pg/ml. Két qua chi ¢ 3 dia t& bao con song
sau 2 ngay bd sung Puromycin. Nhdt riéng t&
bao sdng tir mdi dia nay dé nudi tao 12 dong
¢ dia 96 giéng (duong kinh 1cm). Sau 15 ngay
nuoi, chi thu dugc 3 giéng ¢ t&€ bao phat trién
gan 80% (c6 nguon goc tir dia so 6), tién hanh
phan 1ap dong t&€ bao nay va nudi tiép 9 dia @
3,5cm & thé' hé tiép theo bang moéi truong nudi
binh thuong. St dung 3 dia dé giai trinh tw
trinh tu ving gen CDC163. Két qua cing cho
thay twong tuw da xuat hién dot bién ¢ vung
exon? tai vi tri 250 bién d6i C thanh T (thay doi
axit amin Alanine thanh Valine) (Hinh 5). Trinh
tw vung CD163 tir cic mau t& bao ciing dugc
so sanh vdi trinh ti trén ngan hang gen NCBI
(DQ067278.1) cho thay vung duoc giai ¢6 chira
mot phan in tron 6 va mdt phan exon? (Hinh 6).
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Hinh 6. So sanh trinh tw viing gen CD163 tir cic mau t& bao véi
trinh tw tham chiéu tir ngin hang gen DQ067278.1 (ddu miii tén
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Vector CRISPR pX459
duoc st dung nhiéu trong
cac nghién ctu CRISPR/
Cas9 boi tinh wu viét chira
dung tat ca cac thanh phan
chinh stra gen CRISPR/Cas9,
chi thi chon loc khang Puro-
mycin va phu hop dé thuc
hién chuyén vao cac té bao
khac nhau (Kato-Inui va cty,
2018). Trong nghién ctru nay,
vung exon? cua gen thu thé
CD163 dwoc ching toi chinh
stra thanh cong gay bién doi
C thanh T (thay d6i Alanine
thanh Valin). Nhiéu bao cao
da chira r.%mg, viéc bi knock-
out vung exon? cua gen thu
thé CD163 gitup khang lai su
lay nhiém cua virus dong luc
cao gay hgi ching roi loan
sinh san va ho hap ¢ lon ma
khong gay ra tac dung phu
hay lam anh hudng dén chirc
nang sinh hoc khac cua thu
thé CD163 (Whitworth va cty,
2016; Yang va ctv, 2018; Wang
va ctv, 2019). Trong nghién
ctu nay, vector CRISPR
pX459-CD163 dugc tong
hop, tach dong va tach chiét
thanh cong, da duoc sir dung
dé chuyén vao té’bao nguyén
bao soi lon, tao ra nhiing té
bao nguyén bao sgi bién doi
vung exon7 cta gen thu thé
CD163 c6 kha nang khang
lai virus gay bénh tai xanh ¢
lon. Két qua cua nghién ctru
la tién dé nham tao ra nhiing
phéi va ca thé lon khoe manh
dwoc chinh stra gen c6 kha
nang khang lai virus gay
bénh tai xanh, tir d6 gitp cai
thién, nang cao hiéu suat va
hiéu qua chan nudi lon.
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4. KET LUAN

Da tao thanh cong vector CRISPR pX459

chtta doan gRNA nham dén vlung exon7 ctia
gen thu thé CD163 va chuyén thanh cong

vao t& bao nguyén bao soi lon dé tao duoc t&
bao dot bién vung exon? gay bat hoat thu thé

CD163 nham khang virus gay bénh tai xanh..

St dung két qua nghién cttu nay dé tao

phoi va lgn nhan ban ¢é kha nang khang virus
gay bénh tai xanh.
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