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giao théng (63.6%). Dac di€ém 1dam sang chinh la
dau (100%) va han ché van dong cd (87.8%),
rdi loan cdm giac(39.3%). Tén thuong thudng
gap nhat la gay C2 (66.7%), khong cd trudng
hap nao gdy 16i cdu cham (CO).
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DANH GIA HOAT TINH CHINH SUA GEN BCL11A
TREN THUY'C NGHIEM CUA PROTEIN CAS9 TAI TO HOP,
PINH HUONG NG DUNG PIEU TRI BENH HONG CAU LIEM

TOM TAT

Muc tiéu: Thiét k& phic hgp rCas9/sgRNA dé
chinh stra gen BCL11A tach dong vao plasmid pJET1.2
trong diéu kién in vitro nhdm danh g|a hoat tinh
protein Cas9 tai to hop va dinh hudng Lrng dung diéu
tri bénh hong cau I|em Poi tugng va phucng
phap Khuéch dai ving Enhancer cua gen BCL11A
bang phan u’ng PCR, phén tich so sanh trinh tu vd|
DNA cutia ngudi V|et Nam Thiét k& chudi don RNA dan
du‘ong (sgRNA) va tao phirc hgp rCas9/sgRNA. Thir
nghlem hoat t|nh phirc hop tréngen BCL11A d& dudc
tach dong vao plasmid pJET1.2 trong diéu kién in
vitro. Ket qua: Phirc hgp rCas9/ngNA tong hop dudc
da cat vung enhancer cta gen BCL11Atrén in vitro
thanh 2 san pham c6 kich thudc khoang 240bp. Giai
trinh tu gen sam pham PCR cho thay phtc hgp
rCasQ/ngNA da cat vung gen enhancer GATAA cua
BCL11A tai vi tri cach ving PAM 3 cap nucleotide theo
dung t|nh toan ly thuyét. Két luan: Protein Cas9 ta|
t6 hdp co hoat tinh tuong tu proteln Cas9 tu nhién va
phuc hgp rCasQ/ngNAcan dudc tiép tuc nghién clu
deu‘ng dung trong chinh Su’a gen BCL11A diéu tri bénh
hong cau liém trén 1dam sang.

Tur khoa: Hé thong CRISPR/Cas9, bénh hdng cau
lim, chinh slra gen

SUMMARY
EVALUATION OF RECOMBINANT CAS9
PROTEIN IN-VITRO EDITING OF BCL11A
GENE FOR CURING SICKLE CELL DISEASE
Objective: To design a rCas9/sgRNA complex for
editting of BCL11A gene in in-vitro and evaluation of
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recombinant Cas9 protein activity for orientational
applying in the treatment of sickle cell disease.
Materials and methods: Amplification of the
enhancer region of the BCL11A gene by PCR,
sequencingand comparing with Vietnamese DNA.
Design a single-strand guide RNA (sgRNA) and create
an rCas9/sgRNA complex. Evaluate the activity
rCas9/sgRNA complex on the BCL11A gene cloned into
the pJET1.2 plasmid under in vitro condition. Results:
The synthesized rCas9/sgRNA complex has cleaved
the enhancer region of BCL11A gene in in-vitro into
two products with the size of approximately 240bp.
The gene sequencing showed that the rCas9/sgRNA
complex cut exactly the GATAA enhancer region of
BCL11A gene at a position of 3 nucleotides away from
the PAM region according to theoretical calculations.
Conclusion: Recombinant Cas9 protein had a similar
activity as natural Cas9 protein and rCas9/sgRNA
complex needs to be further studied for application in
BCL11A gene editing to treat sickle cell disease in
clinical practice.

Keywords: CRISPR/Cas9 system; sickle cell
disease; gene editing
I. DAT VAN DE

Cong nghé chinh sra gen s0 dung

CRISPR/Cas9 la mot trong nhimng tién bo vugt
bac trong linh vuc sinh hoc phan tir,da va dang
dugc Ung dung rong rai trong cac linh vuc tr
sinh hoc, n6ng nghiép, y hoc. [1],[3]. Trong linh
vuc y hoc, cac nha khoa hoc da (ng dung cong
nghé CRISPR dé chita cac bénh di truyén [5],[6].
Hé th6ng CRISPR/Cas9 bao gém 2 thanh phan:
enzyme Cas9 nuclease va RNA dan dudng
(sgRNA). NhG doan trinh tu b6 sung ciia RNA
dan dudng véi trinh ty dich ma phiric hgp nay co
thé tim th3y vi tri cdn chinh stra trén hé gen.pé
c6 thé hoat ddng, hé théng CRISPR con yéu cau
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mot trinh tu ngan tUr 2-5 nucleotides trén DNA
dich dugc goi la protospacer associated motif
(PAM) ngay sau doan bd sung cia RNA dan
dudng (d6i v8i CRISPR/Cas9 cua vi khudn
S.pyogenes thi trinh tu nay la 5’-NGG, trong do
N la bat ky nucleotide nao). Khi phitc hgp Cas9
va guide RNA bam vao trinh tu dich, enzyme
Cas9 s& dung 2 ti€u phan HNH va RuVC cua
minh d€ cat doan DNA trén ca 2 mach tai vi tri
nucleotide th(r 3-4 phia trudc PAM [4],[7].

Thi€u mau hong cau hinh liém la mo6t bénh
nang do cd thé tao ra nhiing t&€ bao hdng cu co
hinh liém. Nguyén nhan la do d6t bién xay ra &
vi tri th 6 trén chuoi beta globin thudc phan tu
hemoglobin, gdy bién di axit glutamic va nudc
thanh axit valine ky nudc. Viéc diéu tri bénh
hong cau hinh liém hién nay chd yéu s dung
cac liéu phap nhu truyén mau, ghép té bao goc
hay ghép tiy xugng. Tuy nhién, liéu phap nay
cling c6 nhiéu bién chlrng nguy hiém va chi thuc
hién dugc & nhirng trung tdm huyét hoc 16n va
hién dai. Su ra dgi cong nghé CRISPR/Cas9 da
cho phép cac nha khoa hoc xay dung nhirng liéu
phap gen d€ stra chifa cac sai hdng trong DNA
bo gen trong cac bénh ly di truyén, trong do co
bénh thi€u mau hong cau hinh liém. Cé 3 liéu
phap gen dugc dé cap trong chifa bénh héng
cau hinh liém la stra chita lai d6t bién trén chuoi
beta-globin, thay thé doan gen bi dot bién va
tang san xudt hong cau bao thai bang cach gay
dot bién gen hodc bat hoat enhancer gen diéu
hoa téng hgp protein BCL (B-cell lymphoma/
leukemia)11A [5]. Trong nghién clfu nay, chdng
toi sir dung protein tai t6 hdp Cas9 (rCas9) dugc
téng hop trong E.coli BL21/DE3 tir nghién clru
trudc, tién hanh thiét 1ap hé thong rCas9/sgRNA
dé chinh stra gen BCL 11A trong diéu kién in
vitro nhdm danh gia hoat tinh protein Cas9 tai t&
hgp va dinh hudng &'ng dung diéu tri bénh hong
cau liém.

Il. DOI TUONG VA PHU'O'NG PHAP NGHIEN CU'U

1. PG6i tuong: Gen BCL 11A da dugc tach
dong vao plasmid pJET1.2 va hé thong
CRISPR/rCas9 hay rCas9/sgRNA.

2. Héa chat va thiét bi nghién cru

- Hoéa chat: cap modi BCL11A_Seq_F: 5'-
GAGAGTGCAGACAGGGGAAG-3’ va
BCL11A_Seqg_R: 5-GGCAGCTAGACAGGACTTGG-
3; EnGen sgRNA Synthesis Kit, S. pyogenes
(New England Biolabs); MEGAclear™
Transcription Clean-Up Kit (Thermo Fisher
Scientifics); QIAquick PCR purification kit
(Qiagen); gel Agarose...

- Thiét bi nghién cltu chinh: Cac thiét bj st
dung bao gobm may chu ky nhiét 96 mau
(Eppendorf, Blc); May soi chup anh gel (Gensnap,
My); BO dién di DNA Horrizontal mini (CBS
Scientific, M¥); phan mém CHOP CHOP; Primer3...

3. Dia diém, thdi gian nghién ciru

- Pia diém thi nghiém: Vién Nghién cfu Y
dugc hoc Quan su, Hoc vién Quan y.

- Thai gian nghién clu: tir thang 08/2019
dén 09/2020

4. Phucong phap nghién ciru

> Thiét k€ mdi PCR khuéch dai vlung
Enhancer ctia gen BCL11A

- S dung phan mém Primer3 dé thiét k& moi
PCR khuéch dai vung Enhancer ctia gen BCL11A

- TGi uu hoa phan ttng PCR khuéch dai vung
Enhancer clia gen BCL11A. P& t6i uu hda phan
U'ng PCR khuéch dai vung Enhancer gen BCL11A
ctia 2 mau DNA nguGi Viét Nam vdéi hai moi da
thi€t k&, chang t6i ti€n hanh thr nghiém ba
nhiét d6 bat cdp la 59, 62,5 va 66°C. Khuéch dai
ving gen dich & nhiét d6 t6i uu va gli di giai
trinh tu.

- Phan tich trinh tu ving Enhancer cta gen
BCL11A tir 2 mau DNA cla ngudi Viét Nam khoe
manhvdi trinh tu gen trong ngan hang dir liéu
GenBank.

» Thiét ké sgRNA

- S dung cbng cu CHOP CHOP:
http://CHOPCHOP.cbu.uib.no/index.php hoac
Benchling: https://benchling.com/academicthiét
ké trinh tu sgRNA dac hiéu cho vung gen lan can
vung Enhancer GATAA cuia gen BCL11A.

- Lua chon trinh ty muc tiéu, xac dinh va
phéan loai cac vung muc tiéu phu hgp. Cac thong
s6 dugc thi€t 1ap gilp tinh toan cho tirng muc
tiéu du dinh. Ngoai ra, cdng cu con cd thé chon
trinh tu gRNA bang cach xac dinh trinh tu 20 bp
bat ky véi dau 5¢-NGG.

» Thir nghiém hoat tinh chinh sifa gen
BCL11A trén in vitro cia CRISPR/rCas9

Hoat tinh cla protein rCas9 sé dugc danh gia
bang cach si dung phic hdp rCas9/sgRNA dé
phan cdt doan gen mang vung gen enhancer cla
BCL11A da dugc tach dong vao plasmid pJET1.2.
Két qua dién di trén gel va giai trinh tu sé cho
phép danh gid tinh chinh xac va hiéu qua cla
phan (fng cat gen dich in vitro.

5. X ly s6 liéu: Cac dir liéu sinh hoc dugc
x(r ly bdng cac phan mém tin sinh chuyén dung
nhu Bioedit, CLUSTALW d€ lam sach va thu nhan
dir liéu nghién cuu.

Il. KET QUA NGHIEN cU’U VA BAN LUAN
1. Két qua khuéch dai ving Enhancer
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cua gen BCL11A. Qua két qua dién di san
phdm PCR & hinh 1, nhan thdy & tit ca cac nhiét
do da th nghiém (59, 62,5 va 66°C) déu thu
dugc mét bang san pham duy nhat va rd nét.
Tuy nhién, d nhiét d6 62,5°C, cho béng san
phém rd nhat. Do vay, nhiét do gan moi toi uu
d€ khuéch dai vung Enhancer cua gen BCL11A
tr 2 mau DNA ngudi la 62.5°C.

1: am tinh; 2,3: nhiét d6 gan moi 59°C; 4:
HighRanger 1kb DNA Ladder (Norgen); 5,6: nhiét
d6 gan moi 62,5°C; 7,8: nhiét d6 gdn moi 66°C

Nhén xét: K&t qua so sanh trinh tu' vung gen
dich cla 2 mau DNA d& st dung trong nghlen
cllu nay vdi trinh tu gen BCL11A trong ngan
hang dir liéu GenBank cho thay vung gen dich co

tinh bao tha kha cao. Pac biét la khéng cé cac
dot bién xung quang vung Enhancer “GATAA”
(Hinh 2)

- 470 b

Hinh 1. T6i uu hda nhiét dé gan moi phan ung
PCR khuéch dai vung Enhancer cua gen BCL11A
ta' 2 mau DNA nguoyi

= m———— CATCA R AT T AT I TCAT I CCCAT TG AGAR AT AR R AT CCARTTCICCCITACCAGA S S
= @ m———— CATAC AR AT TAT I ITCATICCCAT TG AGAR AT AR A AT CCARATTCICCATCACCARS S S

BCIi113A Ref

CATGGCATAC AR AT T AT T TC AT TCCCAT TGAGAR AT AR A AT CCAATTCICCATCACCRARG €0
CIGCGCAR ACGGCCACCEATGCAGAGEST CIGCCAGTC 115
CIGGGCAR ACSECCACCEATGGAGAGEST CIGCCAGTC 115

HE CAGCCITCCGARACAGET
=HI ACGAGCCITCCGARRCAGSH
BCL122 Ref AcGAcGCoTITCOC smgzx‘,s
HE CICITCTACCCCACCC

HI CICTITCTACCCCACCC
BCLi13 Ref CECTTCTACCCCACCCAC

CERARCCCTITCOCT
CAAXRCCCTITCCT

HE AT AR R R CCR A CTGI T AGCT TGCACTAGACT AGCITCARRG TIGTATIGACCCOIGETISTS 2 25
HI AT A R R CCA ACTGITAGCT TGCACTAGACT AGCITCARRG TIGTATIGACCCIGETIGSTIG 2 25

BCILiiX: Resf

HE TTATGTCIARGASTAGAT

BECIil® Res

CATATCICITTIT
HI TTATGICIARAGAGTAGATGC CATATCICITITC
TTATGTICIARGAGTAGATGCCATATCICITTI TCT

AT A R A CCA AT eI TAGCT TECACTAGACT AGCTITCARAGTIGCTATIGACCOCIGSTSTS 220

CIATGTTATTACCTIGTIATGGACT 2SS
CTATGITATTACCTIGIATGGACT 2SS
CIATGTTATTACCTI GTATGGACT 200

HE TIGCACTIGGAATCAGCIATC TIGCICITACTI T ATGCACACCT GEEGCATAGAGTCR

HI TIGCACTIGGAATCAGCTIATCIGCICITACTI T ATGCACRCCT

BCIil®: Res

HA CTATCGCITI TCAGCCATCI CACTACAGATAACTC
CrICACTACAGAT AACTCCCARGT CCIGICTIA
Cr CACTACAGATAARCTCCCAAST CCIGTCTA

STATCGSCITTT

B"L:.:LA Res STATCGCITTIT

CEAAGT CCTIGTCTAGT

Hinh 2. So sanh trinh tu’ vung Enhancer cua gen BCL11A giita 2 mdu DNA dupc st dung trong
nghién cuu nay Vdi trinh tu trong ngén hang dir liéu GenBank béng ClustalW.

2. Két qua thiét ké sgRNA. SU dung phan
mém CHOPCHOP tai http://
CHOPCHOP.cbu.uib.no/ index.php d€ thiét k&
trinh tu sgRNA dac hiéu cho vung gen lan can
vung Enhancer GATAA thu dugc trinh tu la
CTAACAGTTGCTTTTATCAC, phirc hgp
rCas9/sgRNA s& nhan biét va cat tai vi tri gilta G
va A trong trinh tu Enhancer GATAA cla gen
BCL11A. V& kha ndng cat “off-target”, trinh tu
sgRNA ndi trén sé c6 thé lai vdi 6 trinh tu' ndm
trén cac chromosome khac nhau véi s6 lugng
mismatch 1a 3 nucleotide. Do vay, kha ndng cat
“off-target” khi dung gRNA da thiét k€ la thap.

Theo hudng dan cta sinh phdm EnGen
sgRNA Synthesis Kit, S. pyogenes (New England
Biolabs), trinh tu oligonucleotide téng hop
SgRNA bdng phién ma in vitro la:

TTCTAATACGACTCACTATAGCTAACAGTT
GCTTTTATCACGTTTTAGAGCTAGA

Trong do: TTCTAATACGACTCACTATA: vung
trinh tu T7 promoter

G: khdi dau qua trinh phién ma
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CTAACAGTTGCTTTTATCAC: trinh tu nhan
biét diém cat

GTTTTAGAGCTAGA:
guideRNA scaffold

V@i cach thiét ké nhu vay, sgRNA cé trinh tu
sau khi tdng hgp bang phién ma in vitro la:
GCUAACAGUUGCUUUUAUCACGUUUUAGAG
CUAGAAAUAGCAAGUUAAAAUAAGGCUAGU
CCGUUAUCAACUUGAAAAAGUGGCACCGAG
UCGGUGCUUUU

VGi oligonucleotide da thiét k&, ti€n hanh
tdng hop sgRNA bang sinh phdm EnGen sgRNA
Synthesis Kit, S. pyogenes (New England
Biolabs) theo quy trinh nha san xuat. Sau khi
tinh sach bang MEGAclear™ Transcription Clean-
Up Kit (Thermo Fisher Scientifics), ti€n hanh dién
di san phadm trén gel Agarose.

Két qua & hinh 3 cho thady xudt hién 2 bang
sang trén gel vai kich thudc lan lugt la khoang
100 va 200b. Theo tinh toan ly thuyét, sgRNA
dugc téng hdp cd kich thudc 120b. Nhu vay, da
tdng hgp thanh cong sgRNA vatheo du doan cla

trinh tu overlap VGi
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ching t6i, bang cd kich thudc 200b sé tuong
(fng vdi cau tric bac 2 clia sgRNA.
1

2 3

Cdu trdc bac 2 sgRMNA
sgRMNA,

Hinh 3. Két qua dién di san phdm phién m& in
vitro bang sinh phém EnGen sgRNA Synthesis
Kit, S. pyogenes (New England Biolabs)

1: san phdm tdng hop sgRNA, 2: 4m tinh, 3:
50 bp DNA ladder (Bioland Scientifics)

3. Két qua thir nghiém cit san pham
PCR chira vung Enhancer cua gen BCL11A
bang phirc hgp rCas9/sgRNA in vitro. Quy
trinh thir nghiém cat san phdm PCR chlfa viing
gen dich bang phic hgp rCas9/sgRNA in vitro
dugc ti€én hanh theo khuyén cdo cua New
England Biolabs (https:// www.neb.com/
protocols/2014/05/01/ in-vitro-digestion-of-dna-
with-cas9-nuclease-s-pyogenes-m0386). San

>HA-F

phdm cla qud trinh cdt dudc tinh sach bang
QIAquick PCR purification kit (Qiagen) va dugc
dién di trén gel agarose.

1 2

Hinh 4. Két qua thu nghiém cat san phdm PCR
khuéch dai vung Enhancer gen BCL11A bang
phuc hap rCas9/sgRNA tu’ sén xuat

1,2: san phdm PCR trudc khi cdt; 3: SiZer-
100 DNA Marker (iNtRON Biotechnology); 4,5:
san pham PCR sau khi cit

Nhan xét: Két qua dién di trén cho thdy 2 san
phdm cdt c6 kich thudc khoang 240bp, phlu hop
V@i tinh toan ly thuyét (236 va 234bp). Tuy nhién,
can lam rd diém cdt trén doan gen dich bang
phuang phap giai trinh tu' d&€ khdng dinh hoat tinh
va tinh chinh xac ctia phirc hgp rCas9/sgRNA.

190
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Hinh 5. Két qua gidi trinh tu’ sén phdm cat ving enhancer gen BCL1 JA cla méu DNA HA va H[ bang
moi BCL11A Seq F

Nhén xét: Két qua gidi trinh tu véi moi
BCL11A_Seq_F hai san phé’m cat béng phic hgp
rCasQ/ngNA cho thay cac trinh tu nay dugc két
thic bang doan CCTGGAGCCTGIG, trong do
trinh ty CCT chinh 13 doan d6i ngau cuda trinh tu
PAM AGG. Nhu vay, phic hgp rCas9/sgRNA tu
san xuat da cat vung gen dich tai vi tri cach
vung PAM 3 cap nucleotide, ding nhu tinh toan
ly thuyét.

IV. KET LUAN

Qua cac két qua thu dugc & trén ching to
protein Cas9 tai t6 hdp tu san xut trong vi
khuan E.coli c6 day du cac hoat tinh nhu protein
Cas 9 cd ngudn géc tir vi khudn Streptococcus
pyrogen. Bong thdi da thiét ké va (’ng dung
thanh cong phiic hgp rCas9/sgRNA trong chinh
stra vuing enhancer clia gen BCL 11A trén invitro,

31
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ma& ra dinh hudng U'ng dung trong diéu tri bénh

hong cau liém trén lam sang.
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NGHIEN CU*U PAC PIEM NANG THAN MAC PHAI CUA THAN CHU
O’ BENH NHAN SAU GHEP THAN

Nguyén Vin Thuin?, Pham Quéc Toan?, Nguyén Thanh Xuan?

TOM TAT

Muc tiéu: Panh gia déc diém nang than méc phai
cua than chl & bénh nhan sau ghép than. P6i tugng
va phuong phap: 196 bénh nhan sau ghep than
dugc theo ddi tai Khoa Than — loc mau, Bénh vién
Quan y 103. Bénh nhan dudc khai thac cac dic diém
chung vé tudi, gIO'I thai gian loc mau va khao sat dac
diém nang than bang siéu am tai Khoa Siéu am,
Trung tam Chan doan hinh anh, Bénh vién Quan y
103. Két qua: Tudi tai thoi dlem ghép than con rat
tré, trung b|nh 38,84 + 9,96; ty 1& nam/nif 1a 2,8; thdi
gian loc mau trung binh: 24 99 + 40,4 (thang) Ty 1é
bénh nhan cé nang than méc pha| ¢ than chu Ia
8,7%. Ty lé nang than méc pha| tang dan theo tudi va
thdl gian loc mau trong khi khong c6 su’ khac biét vé
gigi tinh. K&t luan: Nghién cfu da dua ra bang
chirng vé ty 1é nang than chd va mot s6 yéu to lién
quan trén bénh nhan sau ghép than.

Tur khoa: Nang than ,sau ghép than, yéu té lién
quan

SUMMARY

CHARACTERISTICS OF ACQUIRED KIDNEY
CYSTS OF HOST KIDNEYS IN KIDNEY

TRANSPLANT PATIENTS

Objective: To investigate characteristics of
acquired kidney cysts of host kidneys in kidney
transplant patients. Subjects and methods: 196
kidney transplant patients were treated at nephrology
and dialysis department, military Hospital 103. They
were consulted to find some related factors including
ages, genders, length of time on dialysis prior to renal

1Hoc vién Quén y

2Bénh vién Quan y 103 B
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transplantation. Then, they were screened for kidney
cysts by abdominal ultrasound at ultrasound
department, center of diagnostic imaging, military
hospital 103. Results: Almost patients were young,
mean ages: 38,84 + 9,96; ratio of males/female was
2,8; length of time on dialysis prior to renal
transplantation were long, mean duration: 24,99 +
40,4 months. Ratio of acquired cystic kidney in the
host kidneys was 8,7. Ratio of patients with kidney
cysts were positively correlated to ages and length of
time on dialysis prior to renal transplantation but not
to genders. Conclusion: the present study provided
new evidence of ratios of acquired kidney cysts at the
host kidneys and some related factors in kidney
transplant patients

Keywords: Acquired kidney cysts of the host
kidneys, kidney transplant, related factors

I. DAT VAN PE

Ghép than thanh cong, than ghép thay thé
gan hoan toan chifc nang than chd da bi suy,
gilp ngudi bénh hodi phuc sic khde va chat
lugng cudc s6ng [1]. Tuy nhién, sau ghép than,
bénh nhan phai st dung thudc chéng thai ghép,
la yéu t6 lam tang nguy co ung thu than chu sau
ghé pthan. Bién chirng ung thu than chd & ngudi
bénh sau ghép than cao han nhiéu so véi dan s6
noi chung. Su hién dién cla nang than mac phai
la yéu t6 nguy cd cua ung thu than cha [2]. MGi
lién quan gilta bénh nang than mac phai va ung
thu than chi & bénh nhan sau ghép than da
dugc rat nhiéu tac gia trén thé gidi nghién clu
trong nhiéu thap ky qua [3]. Vi vay, cac tac gia
cho rdng nén sang loc nang than chu bang siéu
am trén nhirng bénh nhan ghép than ciing nhu
can tiép tuc danh gid nang thadn mac phai trén
bénh nhan sau ghép. Tai Viét Nam, sO lugng
bénh nhan ghép than con chua nhiéu, phan I6n
bénh nhan cé thdi gian sau ghép chua dai nén
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