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ABSTRACT

CRISPR/Cas 9 technology is has been increasingly used in gene editing
technology. In this study, mouse embryo knockout Lep gene was
generated by microinjecting a plasmid with the CRISPR/Cas9 construct
directed at exon 3 of the gene site. The study used bioinformatics software
to design 2 gRNAs, and cloned plasmids px330-gRNA-R and px330-
gRNA-L capable of guiding the CRISPR/Cas9 system to direct removal of
exon 3 with a length of 420bp, at positions 29070816 — 29071236 on the
Lep gene. Mouse embryos were generated by intracytoplasmic sperm
injection (ICSI). After 6 h of ICSI, mouse embryos, zygote in two
progenitor stages, were knockout gene by microinjection px330-gRNA-R
and px330-gRNA-L plasmids at a concentration of 5 ng/ul into the male
pronucleus. The PCR test showed that 36/72 (50%) the embryos were
injected with plasmid removed the Lep genes. Thus, the study has
successfully created mouse embryo knockout Lep gene in heterozygous
zygote form.

TOM TAT

K7 thudt CRISPR/Cas 9 dang dwoc sir dung nhiéu trong cong nghé chinh
swra gene. Trong nghién ciru nay, phoi chugt knockout gene Lep duoc tao
ra bang cdch vi tiém plasmid c6 cdu triic CRISPR/Cas9 hwéng dén exon
3 ciia gene. Cdc phan mém tin sinh hoc thiét ké 2 gRNA dwoc sir dung va
tao dong dwoc plasmid px330-gRNA-R va px330-gRNA-L co kha nang
dinh hwong giup hé CRISPR/Cas9 logi bo doan exon 3 co chiéu dai
420bp, o vi tri 29070816 — 29071236 trén gene Lep. Phoi chuot duoc tao
ra bcfng phwong phdap bom tinh trung vao bao twong tring (ICSI). Sau 6
h ICSI (Intra-Cytoplasmic Sperm Injection), phéi chudt & giai doan hop
tir hai tién nhdn, dwoc knockout gene bang cdch vi tiém plasmid px330-
gRNA-R va px330-gRNA-L véi nong dg 5 ng/ul vao tién nhan duwc. Két
qua kiém tra PCR cdc phéi cé vi tiém plasmid cho thdy 36/72 (50%) phéi
da duoc logi bo doan exon 3 gene Lep. Nhw vdy, nghién cvuu da tao thanh
cong phoi knockout gene Lep ¢ dang di hop.
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1. GIOI THIEU

o} Viét nam, viec tao dong vat chuyén gene Van
con 1a vin dé& mai. Hién tai, van chua c6 cong bb vé
cac nghién ctru bién doi di truyén trén chudt - mo
hinh dong vat dé nghién ciru cac bénh 1y trén ngudi.
Chudt knockout c6 hitu ich trong viéc nghién ctru va
mo hinh hoa cac loai bénh khac nhau nhu ung thu,
béo phi, bénh tim, ddi thdo duong, viém khdp,
stress, 130 hoa va bénh Parkinson. Chuot knockout
ciing cung cap mot bbi canh sinh hoc trong d6 thude
va cic lidu phap khac c¢6 thé dwoc phat trién va thir
nghiém (Rajashekar et al., 2013). Do do, viéc chu
duogc cong nghé tao chuot bién ddi di truyén s& hd
tro rat I6n cho cac nghién cttu y sinh phuc vu nang
cao chat lugng cudc sdng con ngudi.

Pong vat bién d6i gene thuong duoc sir dung
trong phong thi nghiém nhu m¢t mé hinh trong
nghién ctru y sinh. Ching la nhirmg c6ng cu quan
trong dé nghién ctu bénh ¢ nguoi, duoc sir dung dé
tim hiéu chue nang gene trong ting bénh cu thé, tién
trinh phat trién va xac dinh cac dap tng véi can thiép
diéu tri. Hon 95% trong s6 d6 duoc sir dung 1a loai
gam nhdm bién di gene, chii yéu 1a chudt. Dé tao
mé hinh dong vt bi bién dbi gene, ta c6 thé sir dung
phuong phap chuyén gene loai bo hoic khoa gene
nao d6 dé xac dinh chirc ning ctia gene. Sy phat trién
ciia dong vat chuyén gene gan day c6 nhiéu thay doi
nho sy xuit hién cua cong cu chinh stra gene méi
CRISPR, gitp giam déng ké s6 budc dé tao dong vat
chuyén gene, 1am cho toan by qua trinh nhanh hon
va it tbn kém hon (Wang et al., 2019). CRISPR/Cas9
(Clustered Regularly Interspaced Short Palindromic
Repeats) 1a mot hé thdng mién dich thich nghi, ton
tai trong nhiéu loai vi khuin. Viéc @ng dung
CRISPR/Cas 9 trong nghién ctru san xuat dong vat
bién d6i di truyén gitip tao cac sinh vat mé hinh mot
cach nhanh chéng, hiéu qua va tiét kiém chi phi
(Zhang et al., 2017). Cong nghé CRISPR/Cas cho
phép viéc chinh sira gene ¢ giai doan phoi tré nén
dé dang hon chi vai 3 budc chinh gdm (1) chuan bi
hop tu, (2) chuyén hdn hop gRNA va Cas9 mRNA
vao trong hop tir, va (3) chuyén phéi chira hdn hop
CRISPR/Cas9 vao con cai “mang thai ho” dé san
xuat thé hé FO. Nam 2013, md hinh chudt KO
(knockout) dau tién ap dung ky thuat CRISPR/Cas9
duoc tao ra tir phong thi nghiém Jaenisch. Theo
nhoém nghién ctu, viéc két hop mRNA Cas9 va
gRNA (Tetl, Tet2) da tao ra nhitng con chudt mang
80% dot bién ¢ ca 2 gene nay (Wang et al., 2103).
Céc nghién ctru déu chi ra rang, viéc sir dung hé
théng CRISPR/Cas9 mang lai sy thuan tién, hiéu
qua va nhanh chong trong viéc tao ra chugt knockout
gene. Ngay nay, CRISPR/Cas9 dang dugc sir dung
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manh mé& dé san sinh ra céc allele dot bién trén nhiéu
loai sinh vat khac nhu chuét cbng (rat), heo, tho,
cho, khi va ca té bao gbe phoi ngudi (Li-Fang & Jin-
Song, 2016).

Leptin 1a mot protein gom 167 axit amin dugc
tao ra bai gene leptin, mét tin hiéu quan trong trong
viéc diéu chinh khéi luong mdé mé va trong luong
co thé, hoat dong bang cach tic ché luong thire dn va
kich thich tiéu hao nang lugng. Khiém khuyét trong
san xuit leptin gdy béo phi nghiém trong (Moon et
al., 2013). O chudt, gene Lep chita ba exon trong d6
exon 2 va exon 3 md hda cho protein leptin
(Lonnqvist et al., 1995). Vi vay, cac dot bién cua
gene Lep duoc nghlen clru sdu dé san xuat cac md
hinh chudt béo phi va tiéu duong. Dé loai bo chirc
ning ctia gene Lep, cac gRNA thuong duoc thiét ké
nam trong ving exon 3, nham pha v& cau tric cia
protein leptin (Moon et al., 2013). Roh et al. (2018)
d4 tao duoc cac md hinh chudt béo phi va chudt tiéu
duong thong qua cong cu CRISPR/Casf.

Trong nghién ciru nay, gRNA duoc thiét ké
huéng dén loai bo chirc ning gene Lep, dé tao phoi
chudt knockout, tao chudt knockout lam tién dé cho
cac nghién ciru vé tao dong vat bién dbi di truyén.

2. NGUYEN LIEU VA PHUONG PHAP
2.1. Nguyén liéu

Nguyén liéu 1a Mus musculus var. Albino (Vién
Pasteur thanh phé HO Chi Minh), dong té bao
HEK293 (Phong Céng nghé sinh hoc dong vat -
Trung tdm Cong nghé sinh hoc thanh phd H6 Chi
Minh), plasmid px330-U6-Chimeric_BB-CBh-
hSpCas9-hGem va plasmid pCAG-EGxxFP
(Addgene, My (Code # 71707 va code # 50716
twong ng)), cac doan oligonucleotide (Cong ty
IDT).

2.2. Phwong phap

2.2.1. Thiét ké gRNA va tao dong plasmid
px330-gRNA

Céc trinh tw gRNA duoc thiét ké dua trén trinh
tu genome va cac cong cu tin sinh hoc tryc tuyén
nhu: CRISPOR, IDT CRISPR, KOnezumi,
CHOPCHOP, Benchling CRISPR Guide Design.
gRNA dugc sang loc ¢6 vi tri bét cip tuong tng trén
exon nham gitp protein Cas 9 cat bo DNA muyc tiéu.
Cac gRNA duogc chon sé thoa cac tiéu chi sau:

biém S-Score, E-Score > 50
Phan traim GC > 50-60%, bt dau bang G
— Kich thuéc gRNA: 17-20bp


https://www.ncbi.nlm.nih.gov/pubmed/?term=Roh%20JI%5BAuthor%5D&cauthor=true&cauthor_uid=29343656
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Tao dong cac plasmid px330-gRNA-R va
plasmid px330-gRNA-L (ding dé knockout gene
LEP trén phéi). Tong hop plasmid pCAG-EGxxFP-
lep (plasmid pCAG-EGxxFP dugc chén doan exon
3 cua gene lep, co d6 dai 420bp, trong khoang vi tri
29070816 - 29071236 ¢6 chira gRNA-L va gRNA-
R).

2.2.2. Panh gid sw cdt dac hiéu cua hé

CRISPR/Cas9

Plasmid pCAG-EgxxFP-lep c6 chua trinh tu
exon 3 gene lep duoc st dung dé kiém tra kha ning
cit dac hiéu cua hé CRISPR/Cas9 trén té bao
HEK?293.

Pong chuyén plasmid px330-gRNA-L hoic
px330-gRNA-R hoac ca hai plasmid px330-gRNA-
L, px330-gRNA-R va plasmid pCAG-EGxxFP-lep
vao té bao HEK293. Néu Cas9 cit ding trinh tu
gRNA-L va gRNA-R trén gene LEP, lic nay gene
EGFP s& ¢ dang hoan chinh, 1am té bao HEK293
phat sang. Didu nay ching to hé CRISPR/Cas9 cit
dac hiéu.

2.2.3. Vi tiém hon hep plasmid chiza hé

CRISPR/Cas9 vio hop ti hai tién nhdn

Chudt cai duge gdy siéu bai nodn bang 10 1U
PMSG va 10 IU hCG (Ittner & Gotz, 2007; Cho et
al., 2009). Sau 12 - 14 gi¢ tiém hCG, trimg dugc thu.
Sau 6 gio ISCI (Intra-Cytoplasmic Sperm Injection)
hop tir 2 tién nhan dwoc thu nhan. Plasmid px330-
gRNA-L va px330-gRNA-R duogc vi tiém vao hgp
tir hai tién nhan véi nong do 5ng/ul. Hop tir hai tién
nhan dugc vi tiém thanh cong tién nhan con nguyén
ven, khong bi v, khong bi trao té bao chét ra ngoai
va sau 24 gio vi tiém, phoi khong bi chét.

(10,458 .. 10,479) Primer (F) LEP,
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2.2.4. PCR ddanh gid kiéu gene cia phéi

Nhiing phéi sau vi tiém dwoc nudi dén giai doan
phodi 4 — 8 té bao, thu mot té bao dé kiém tra kiéu
gene va tiép tuc nudi phoi. Kiéu gene duogc kiém tra
dua trén két qua chay PCR khi dién di trén gel
agarose. Cap moi sir dung dé khuéch dai doan exon
cua gene LEP.

Primer (F) LEP: 5°-
CAGCTGATGACAGGAAGTAAGG -3’
Primer (R) LEP 5-

CAGCTGATGACAGGAAGTAAGG -3’

Str dung doan gene SOX21 dai 237 bp, mét doan
gene caa dong vat hiru nhi lam chung noi:

Primer F SOX21: 5’-
AGCCCTTGGGGASTTGAATTGCTG-3’
Primer (R) SOX21: 5-

GCACTCCAGAGGACAGCAGTGTCAATA-3’

Dién di trén gel agarose 2-3% va doc két qua trén
hé thong Image Quant Lab 500 cua GE.

3. KET QUA VA THAO LUAN

3.1. Thiét ké gRNA va tao dong plasmid
px330-gRNA

Gene Lep nam trén nhidm sac thé s6 6, c6 ving
ma hoa protein nam trong 03 exon. Dya vao trinh tu
gene muc tiéu, gRNA dugc thiét ké nham knockout
(loai bd) mot doan DNA c¢6 kich thugc 396 bp trong
exon 3 (Hinh 1). Két qua chon loc in silico véi cac
thong s6 S-score, E-score, %GC, kich thudce va trinh
tu PAM d4 sang loc dugc 70 cap gRNA, c¢6 kha ning
st dung dé knockout gene Lep. Tir két qua nay, 2
gRNA (Bang 1 va Hinh 2) dwoc chon dé sir dung
cho céc thi nghiém sau (két qua chon cip gRNA da
dugc cong bd trong bai bao khac).

Primer (R) LEP (11,079 .. 11,099)

sooo! 10,0007

ses
12,0007 13,000

Exon 3 (10,603..13,656)

Exon 2 (8701..8875)

gRNA-L

gRNA-R

NC_000072.6 lep gene (29060221..29073876)

13,656 bp

Hinh 1. So' 46 mé ti viing gene muc tiéu trén gene Lep

Primer (F) LEP, Primer (R) LEP: trinh ty primer dé chon vimg trinh tuw 640bp trén exon 3; gRNA-L, gRNA-R: trinh tw
gRNA dinh hudng giup protein Cas9 cat dung dogn DNA 396 bp cua exon 3.

Béng 1. Thong sé k¥ thuat cia 2 SgRNA

Tén Trinh tw PAM S-Score E-Score %GC
gRNA-L  GATACCGACTGCTATGCAGG AGG 73 63 55
gRNA-R  GGCTCCCAAGAATCATGTAG AGG 73 61 50
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Hai gRNA duoc chon, & cac vi tri 1an luot 1a
gRNA-L (29070813- 29070833) va gRNA-R
(29071199-29071219) c6 su bat cap lién mach vai
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trinh tu muyc tiéu va khong c6 dot bién nucleotide
khi so véi céac trinh ty gRNA khac (Hinh 2).

NC_000072.6:29070221-29073876
Lep |NM_ 008493 |gRNA target exon
gRNA-L RC

gRNA-R

NC_000072.6:29070221-29073876
Lep |NM 008493 |gRNA target exon
gRNA-L RC

gRNA-R

NC_000072.6:29070221-29073876
Lep |NM _O0S8493|gRNA target exon
gRNA-L RC

gRNA-R

NC_000072.6:29070221-29073876
Lep |NM_ 008493 |gRNA target exon
gRNA-L RC

gRNA-R

NC_000072.6:29070221-29073876
Lep |NM _O0S8493|gRNA target exon
gRNA-L RC

gRNA-R

CCACTTGC"AAAGCACC"C"TGT TCTTC“TCC"CCTGCATAGCAGTCGGTATCCGCCAAGCAGAOGGTCn
CAGTCGGTATCCGCCAAGCAGAGGGTCA
CCTGCATAGCAGTCGGTATC

70

CTGGCTTGGACTTCATTCCTGGGCTTCACCCCATTCTGAGT"‘TGTCCAAGATGGACCAGAC"‘C"‘GGCAGT
CTGGCTTGGACTTCATTCCTGGGCTTCACCCCATTCTGAGTTTGTCCAAGATGGACCAGACTCTGGCAGT

CAGAGAGCCTGGATGGCGTCC"‘GGAAGCCTCACTC’I‘ACTCCACAGAGGTGGTGGCTTTGAGCAGGCTGC»\
CAGAGAGCCTGGATGGCGTCCTGGAAGCCTCACTCTACTCCACAGAGGTGGTGGCTTTGAGCAGGCTGCA

GGGCTCTCTGCAGGA(‘_ATTCT"‘CAACAGTTGGATG"TAGCCCTGAATGCTGA,‘GTTTCAAAGGC(‘J\CCAG
GGGCTCTCTGCAGGACATTCTTCAACAGTTGGATGTTAGCCCTGAATGCTGA

G

............................................................

GCTCCMGAATCATGTAGAG(BGMGAAACCTTGGCTTCCAGGGGTCT CAGGAGAAGAGAGCCATG"‘GC

GCTCCCAAGAATCATGTAG |

Hinh 2. Két qua so sanh bt ciap caa cip gRNA dwoc chon véi trinh tw gene Lep trén phan mém
Bioedit

Tao dong plasmid px330-gRNA-L va px330-
gRNA-R bang cach chén trinh ty gRNA-L hoic
gRNA-R vao plasmid px330-U6-Chimeric_BB-
CBh-hSpCas9-hGem. Két qua tao dong thu dugc 02

ACC/GAT ACCGACTGCECTAT GCAGGIGTTTT

-

A

A
S0 oo

(A)

dong plasmid px330 c6 chira chinh xdc trinh ty
gRNA-L hoic gRNA-R, thé hién qua két qua giai
trinh tu gene (Hinh 3A, Hinh 3B).

ACCB BGCTCCCAAG AATCATOTAGO TTTTAG AG

= L34S L
(B)

Hinh 3. Két qua giai trinh tw cac gRNA dwge chén vao plasmid. A. gRNA-L, B. gRNA-R

Plasmid pCAG-EGxxFP dugc chén doan exon 3
(420 bp) cua gene Lep (sir dung enzyme cit giGi han
BamHI va EcoRlI), két qua tao dong dugc plasmid
pCAG-EGxxFP-lep, sir dung dé kiém tra kha nang
cit dat hiéu cia hé CRISPR/Cas9 trén té bao
HEK?293. Két qua cho thdy trinh tu exon 3 da duoc
chén vao plasmid pCAG-EGxxFP, san phim PCR
v6i cap moi pPCAG-F, pCAG-R khi dién di trén gel
agarose co kich thudc khoang 700 bp khi trinh ty 3
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chua chén vao va kich thudc 1100 bp khi da chén
doan exon 3 (Hinh 4).

Moi pCAG-R:
GGTCAGCTTGCCGATATCGA (vi tri: 2372 -
2391)

Moi pCAG-F
GCAACGTGCTGGTTATTGTG (vi tri:
1707)

1688 -
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Hinh 4. San phim PCR ciia pCAG-EGxxFP-lep
véi cap moi pCAG-F, pCAG-R

(M): thang DNA, (1): San phdm PCR khong chen trinh

tw exon 3 gene Lep (704bp), (2): San pham PCR ¢6 chén

trinh ty exon 3 gene Lep (1124 bp)

3.2. Panh gia sw cit dic hiéu cia hé
CRISPR/Cas9

Pé danh gia hiéu qua knockout bai
CRISPR/Cas9, t& bao HEK 293 s& duoc bién nap
ddng thoi plasmid px330-gRNA-R; plasmid px330-
gRNA-L va plasmid pCAG-EGxxFP-lep. Két qua

sau bién nap cho thdy doan exon 3 cua gene Lep

D
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chén trong plasmid pCAG-EGxxFP di duoc cat
thanh cong, trinh ty gene EGFP c6 d6 dai day du da
dugc khéi phuc va tong hop nén protein GFP - phat
sang huynh quang xanh trong té bao HEK293
(Hinh 5).

Két qua chi tiét cho thiy sau 48h bién nap, ¢
nhém té bao duoc bién nap px330-gRNA-L va
pCAG-EGxXFP-lep (Hinh 5D); nhém té bao duoc
bién nap px330-gRNA-R va pCAG-EGxxFP-lep
(Hinh 5E) va nhom té bao dugc bién nap dong thoi
px330-gRNA-R; px330-gRNA-L  va pCAG-
EGxxFP-lep (Hinh 5F) déu quan sat thdy tin hiéu
GFP duong tinh. Diéu nay chung to gRNA-L va
gRNA-R nhan biét dang trinh tr muc tiéu trong
pCAG-EGxxFP-Lep, nén di hudng Cas9 dén cét
gene muyc tiéu va gene EGFP dugc khoi phuc, da tao
ra protein GFP lam té bao HEK 293 phét sang.
Trong khi & nhom dbi ching, cac té bao duoc bién
nap plasmid pCAG-GFP (Hinh 5A), ciing duoc
quan sat 15 tin hiéu duong tinh ciia GFP, day 1a ddi
chimg dwong cta quy trinh bién nap. Nguoc lai, tin
hiéu GFP khong dwoc phat hién trong 2 nhom dbi
chimg am, cac té bao dugc dong bién nap pCAG-
EGxxFP-lep va px330-U6-Chimeric BB-CBh-
hSpCas9-hGem (Hinh 5B) va nhém cac té bao duoc
ddng bién nap pCAG-EgxxFP véi px330-gRNA-R
va px330-gRNA-L (Hinh 5C).

Hinh 5. Bién nap plasmid vao té bao HEK 293 cho viéc kiém tra su hoat dong CRISPR/Cas9 (10X)

A. pCAG-GFP; B. pCAG-EGxxFP-lep va px330-U6-Chimeric_BB-CBh-hSpCas9-hGem; C. pCAG-EgxxFP vdi px330-
gRNA-R va px330-gRNA-L; D. pCAG-EGXxFP-lep va px330-gRNA-L; E. pCAG-EGXXFP-lep va px330-gRNA-R; F.

pCAG-EGxxFP-lep, px330-gRNA-L va px330-gRNA-R
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CRISPR/Cas9 vio hop tir hai tién nhan dung lam nguyén liéu cho qua trinh vi tiém vao tién
) o i o X ) nhan duc nham tao phdi knockout (KO) gene. Sau 3
Trimg va tinh trung sau khi thu nhén dugc su lan thuc hién vi tiém, ket qua qua trinh vi tiém tao

dung lam nguyén liéu cho qua trinh ICSI (bom tinh  ph4i KO duge trinh bay chi tiét trong Bang 2.
trung vao trimg) dé tao hop tir 2 tién nhan. Sau 6 gio

Bang 2. Két qua vi tiém ciia cAc nhom thi nghiém

Vi tiém plasmid Vi tiém dung dich elution ICSI
S6 phoi Ti Ié (%) S6 phoi Ti Ié (%) S6 hop tir Ti Ié (%)
vi tiém thanh cong vi tiém thanh cong 2 tién nhan phoi 2 té bao
88 81,7+293 74 82,4+ 1,54 76 84,1+3,75
'Bang 2 cho thay ti I vi tiém thanh cong dong M 1 2 3 4
nhat & 3 nhom thi nghiém dao dong khoang 82% va
khong c6 su khac biét khi xir 1y thong ke, ti 18 vi
tiém thanh cong dugc danh gia dya trén $6 phoi §2£ =
khong bi chét sau vi tiém va s phoi phat trién 1én 2000 —
giai doan tiép theo sau 24 nudi tiép theo. Két qua crciliy
trén day cho thdy, qua trinh vi tiém 1a dong nhat va 2codi
kha nang song sot cua phdi sau vi tiém ¢ 2 nghiém 800
thirc 1a nhu nhau, ching to dung dich dugc chon vi ;gg )
tiém khong anh huong dén ti 1€ thanh cong ciia qua 500 —
trinh vi tiém. Két qua vi tiém nay thap hon so vdi b
nghién cttu cta Cho et al. (2009) vai ti 1€ phoi vi 200 —
tiém thanh cong 1a 95%. sl

3.4. PCR danh gia kiéu gene ciia phéi. |
Hinh 6. Két qua di¢n di san pham PCR ciia céc
té bao phoi thu & giai doan phai 8 té bao

Nhimg phdi sau vi tiém dugc nudi dén giai doan
phoi 4 — 8 té bao, thu mot té bao dé kiém tra kha
ning knockout gene cia hé CRISPR/Cas9 bang ,
phan ung PCR véi cap moi tuong ung trong phan (M): Thang kich thuéc DNA; (1): ching ngi, san pham
2.2.4. Trong téng sé 72 phéi (81,7%) duoc vi tiém Sgi'fhue;fﬁ dai a”%‘ )?261“95)37 29”029 bg gene dﬁ*}%

\ A A I3 < R a wu nnu, gene N s ocnun uong, sa al
thinh cong, 55 phoi dugc thu phét trién vuot qua  pecli W 2R e e gere Lop Rhi khgng bi
glat doafl phoi 8 tibaoqd? tao thanh phoi dAau, ,ph?l knockout; (3), (4): san pham PCR khuéch dai doan 642
nang (Hinh 7), ch1em_ tile 76%{ (55/72). Tat ca cac bp ciia gene Lep khi knockout
phoi nay déu duoc kiém tra kiéu gene dé xac dinh
phoi cé knockout hay khong. Trong 55 phdi, c6 36
phoi dugc knockout gen Lep, dat ti 1€ 50% (36/72)
s6 phdi duoc vi tiém plasmid. Két qua dién di kiém
tra PCR thé hién ¢ Hinh 6 cho thay giéng 2 (chting
dwong), d6i véi phoi khong bi knockout gene Lep s&
tao 1 band c6 kich thudc 642 bp. Giéng 3,4 san pham
PCR di véi phoi bi knockout gene Lep cho 2 vi tri
trén gel; mot vi tri 642 bp va mot vi tri 642 - 396 =
246 bp (Hinh 6). San phim 1a 2 band, vi hé
CRISPR/Cas9 chi cit mot sgi DNA, soi con lai van
nguyén kich thudc.

Hinh 7. Phéi sau vi tiém phat trién dén giai
doan phéi nang (200X)
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4. KET LUAN

Trong nghién ciru nayplasmid px330 duoc thiét
ké va tong hop mang trinh ty gRNA, c6 kha ning
nhan biét va cat dac hiéu trinh tu myc tiéu trén gene
Lep caa chudt. Quy trinh vi tiém plasmid vao tién
nhan duc cho thay ti 1é phoi KO c6 thé dat 50%. Két
qua nghién ctru c6 tiém ning to 16n trong tng dung
tao chudt chuyén gene trong tuwong lai phuc vu cho
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