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TOM TAT

Kéo di truyén CRISPR/Cas9 duoc Charpentier va Doudna kham pha vao ndm
2012. Tir d6 ¢6 sw bung né (g dung chinh stra b6 gen. Céc nha nghién ciru cé thé
bién dbéi phan t&r DNA cta céc loai thd, cla céy cbi va céc vi sinh véat véi d6 chinh xéc
that cao. Trong linh vuc y hoc, nhitng liéu phdp méi chéng ung thw dang duoc thir
nghiém lam sang va wéc mo tri dwoc cac bénh di truyén dan tré thanh hién thuc. Kéo
CRISPR/Cas9 tao dau 4n mdéi trén cac khoa hoc sw séng va dang mang lai nhitng diéu
loi Ién lao cho nhan /oai.

Pén mua xuén ndm 2015, Doudna kéu goi toan cdu tam ngung dung CRISPR/
Cas9, mét ky thuét do ba khém pha nhdm viét lai mé di truyén trong phéi nguoi. Ba
cénh giac trach nhiém I6n lao di véi kha néng viét lai mé& sw séng.

Ter khoéa: Kéo di truyén, CRISPR/Cas9, sy séng.

ABSTRACT
THE CRISPR/Cas9 GENETIC SCISSORS: A TOOL FOR REWRITING THE
CODE OF LIFE

Nguyen Chan Hung!*!, Pham Nhu Hiep?, Pham Xuan Dung? Dang
Huy Quoc Thinh3

Since Charpentier and Doudna discovered the CRISPR/Cas9 genetic scissors in
2012 their use has exploded. Researchers can change the DNA of animals, plants
and microorganisms with extremely high precision. In medicine, clinical trials of new
cancer therapies are underway, and the dream of being able to cure inherited diseases
is about to come true. These genetic scissors have taken the life sciences into a new
epoch and, in many ways, are bringing the greatest benefit to humankind.

In 2015, Doudna called for a worldwide moratorium on the use CRISPR/Cas9, a
technology she developed to rewrite genetic code in human embryos. She discuss the
enormous responsibility that comes with the ability to rewrite the code of life.

Keywords: Genetic scissors, CRISPR/Cas9, life.

tham cua su sdng. Dén nay, con ngudi dan hiéu dugce

Nay da biét muon loai déu mang phan tir DNA  me thién nhién chit chiu sy séng cho mudn loai.
tir budi ban so ctia Trai Dat [1]. Nam 1953 Watson Nam 2012, Charpentier va Doudna kham pha
va Crick dé xuét cdu triic xodn doi DNA, chira ddy kéo di truyén CRISPR/Cas9 [5, 6]. Tir nay con
1a ma sy song [2 - 4]. Con ngudi bat dau vao noi sdu  ngudi quyén nang viét lai ma su sdng.
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Kéo di truyén CRISPR/Cas9 va quyén nang viét lai ma sy song

I1. NOI DUNG
2.1. Muén loai déu mang DNA

Khoang 3,5 ti ndm trudc, sy song trén dia ciu bat
dAu v6i nhimg con vi khuan, sinh vat nhan so gdm mot
té bao khéng nhan chira mot thé nhiém sic mang phan
tir DNA, ¢6 kha ning tw sao chép va tién hoa [1].

Hinh 1: DNA trong mudn loai

Phan nura sau cua lich st su séng, khoang 2 ti
nam tudi cua dia ciu, cac sinh vat nhan chuin méi
xut hién, cac té bao c6 nhan goi nhiéu thé nhiém
sic mang phan tor DNA. Cac nha khoa hoc c6 bing
ching vé mudn loai tién hda. Moi vat song trén Trai
Dit ¢o cung to tién. Chung ta 1a anh chi em ho xa:
con nguoi va cdy soi, loai chim va ca voi [1].

08
Thé nhiém s;\

2.2. Con ngudi Va0 noi sAu thim cia sy song

That ky tha! Chi méi day thoi tir giira thé ky
trude con ngudi moi vao duge ving sdu thim ciia
su song ctia mudn loai va ciia giong loai mlnh

Nam 1953 Watson va Crick dé xuat ciu trac
xoan d6i DNA, chi ra day 1a ma su song [2 - 4].
Nam 1958 Francis Crick goi y dong chay sinh hoc
[7]. Nam 2003 dy 4n bo gen ngudi hoan tat: thanh
tuu lich sir am rd quyén sach cua sy séng. Dén nay,
con nguoi dan hiéu dugc me thién nhién chét chiu
ma su séng cho mudn loai. Chinh & quyén ning cua
tao hoa.

Xoan d6i DNA - mé sy séng

Thang 4 nam 1953, trén bao Nature, James
Watson va Francis Crick dé xuat ciu triic ctia xoan
d6i DNA. Ho d3 giai quyét mot trong nhiing gt
méc nhit cua sinh hoc: xoidn d6i DNA 14 phan tir
cdt yéu cua su truyén di, 1a ma su song (the code of
life) [2 - 4].

La co s cia su song trén hanh tinh cta chung
ta, phan tr DNA (Deoxyrlbonuclelc A01d) chura tat
ca thong tin di truyen ma mot gidng lodi can dé phét
trién, hoat dong, song con va sinh s6i. DNA chinh la
ma sy song dugc truyén tir cac co thé truong thanh
xuong dén 16p hau dug.

Hinh 2: Watson & Crick va mé hinh xoin doi DNA

Céc thé nhiém sic nhu cac nang tién sic mau ruc
0, gilt soi chi than cua sy song, xoan do6i DNA.

Hinh 3: DNA khac nao c6 lai do chd von di truyén
cua muon loai dén bén do1 doi.

Sau tham dong chay lém

Nam 1958 Francis Crick néu ra “Giao diéu
trung tdm cua sinh hoc phan tir”” (Central dogma of
molecular biology) goi y dong chay sinh hoc: “DNA
tao RNA va RNA tao protéin” [7,8].

Dong chay truyén tai théng tin sinh hoc: DNA ¢6
thé dugc sao chép thanh DNA (su nhan d6i DNA),
DNA c6 thé dugc sao chép thanh mRNA (su sao
chép) va cac protéin c6 thé duoc téng hop tir thong
tin trong MRNA (su phién dich).
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DNA RNA Protéin
Protéin

Sy sao chépaa Suw phién dic

= 7 =p

Ribosém

Hinh 4: Francis Crick

MRNA cb 1ai do ngang

Roger Kornberg cong b hinh anh ddy du vé su sao chép vao nim 2001, 1am rd qua trinh sao chép: nhu
cudn phim ghi 15 voc dang c¢6 1ai mRNA, nhip nhang chéo do chd thong tin di truyén trong nhén ra t6i té
bao chét va cap bén ribosom. Ong 6m tron gii Nobel Hoa hoc 2006 [9].

DNA

Protéin

Hinh 5: Roger Kornberg va giai Nobel Hoa hoc 2006

Ribosdm nha may ché tao su song

Nam 2000 Yonath, Steitz va Ramakrishnan 1am rd cau trac nguyén tir va hoat dong cua ribosom (giai
Nobel Héa hoc 2009). Ribosdm c6 vai trd phién dich mat ma tir cac phan tir mMRNA dé téng hop céc protéin
tir cac acid amin (sy phién dich). Ca chuc ngan loai protéin khac nhau diéu dong moi hoat dong trong co
thé voi d6 chinh xac tuyét voi [10, 11].

Chubi polypeptldA(,pOOg

Ribosdm mang I&n

Ribosé6m mang nho

Hinh 6: Venkatraman Ramakrishnan, Thomas A. Steitz va Ada E. Yonath
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Kéo di truyén CRISP

Hai co 1ai do va mét nha may

R/Cas9 va quyén ndng viét lai md sy song

“DNA — RNA, RNA — Protéin”. DNA nhu ¢6 l4i d doc chd vén di truyén cia muén loai dén bén doi doi.

s
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Ribosém

Ribosom
gl Ty

Nha mdy su sng

Co l4i do ngang

Gen dang hoat déng

DNA
m-RNA
» -A-C G-U| + Acud amin

|Polyméraz

\ Céc Rlbosom

Cac protéin

Hinh 7: mMRNA nhu ¢6 14i do ngang chd thong tin tir DNA dén nha may ribosom.
Ribosém nha may su song ché tao protéin.

Hiéu dwoc quyén sach sy song

Tich lity lich sir tién hda bo gen ngudi hay quyén
sach sy song mang nhitng chi dan dé tao ra con nguoi.

Nam 2003 du 4n bd gen ngudi hoan thanh. Phan
lap tat ca gen trong DNA nguoi (khoang 20.000 -
25.000). Mdi té bao nguoi chira khoang ba ti cip
baz, cét giit trong 46 TNS hay 1a 23 cap.

Nang niu ma sy song

Dan dan ngudi ta hiéu ra mé sy séng ludn bap
bénh. DNA ludn bi hu hai va von di truyén cua
chung ta s& sym luén néu khong ngimg dugc stra
chira. BO méy sira chita lién tuc deo bam va g& roi
cho phéan tirt DNA (Tomas Lindahl, Paul Modrich va
Aziz Sancar, Nobel Hba hoc 2015). Vay la me thién
nhién ludn chit chiu mé sy song [12 - 14].
2.3. Quyén niing tao héa vao tay con nguoi

Nam 2012, Emmanuelle Charpentier va Jennifer
Doudna ché tao thanh cong kéo di truyén CRISPR/
Cas9, céng cu tuyét voi chinh stra b gen [5, 6, 15].
Viy 1a con nguoi tir nay co thé thay doi phan tir
DNA nghia 1 ¢6 duoc quyén ning viét lai ma su
song. Giai Nobel Héa hoc nam 2020 vinh danh hai
phu ntt [16].

Nhai theo The Tao

Doudna va Charpentier ché tao cai kéo CRISPR/
Cas9 duya theo b may mién dich ¢6 xua [6].

Hinh 8: Virus, CRISPR/ Cas9 va vi khuin
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B6 may mién dich c¢6 xua. BA Emmanuelle
Charpentier tim thiy vi khuan Streptococcus
pyogenes dung CRISPR/Cas9 cit dit DNA nham
phanh thay virat loai xuc vi khuan (bacteriophage)
[17]. CRISPR/Cas (Clustered Regularly Interspaced
Short Palindromic Repeats - sy lap di l1ap lai mot
trinh ty ma di truyén trong cac vi sinh vat) thudc
bd may mién dich ¢o xua cia vi khuan. Ba cong bd
thanh tuu nam 2011.

Nhai theo Thg Tao. Cung ndm Jennifer Doudna
dén hop tac vé6i hiéu biét cua ca hai vé RNA va
CRISPR. Ho rap hai tha [am mét phan tir va lam cho
“cai kéo” tién dung hon. CRISPR/Cas9 dugc nhai
theo bo may mién dich ¢d xua cua vi khuin dung
chéng lai virat. Ban tay Tho Tao that ky diéu [18]!

Kéo di truyén CRISPR/Cas 9

Nam 2012, Charpentier va Doudna tao dugc kéo
di truyén (genetic scissors) c6 thé cat bat cir phan tir
DNA nao ¢ mot vi tri dinh trudc. CRISPR/Cas9 thi
don gian, hoat dong nhanh hon, chinh x&c hon, hiéu
qua hon va ré hon cac phuong phap cé tur trude. Tu
nay con ngudi co trong tay mot cong cu thay ddi
DNA vdi su chinh x4c cuc ky va dang tin ciy nhat.
Ky thuat nay 1a mot cudc cach mang gitp hiéu biét
su song SAu tham dén muc phan tir [19 - 22].

\ Cas9 ’1
ﬂ {RNA hugng dén

Hinh 9: Kéo di truyén CRISPR/Cas9

CRISPR/Cas9
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Céu tric Kéo gdm hai phan: RNA dan duong
va Cas9 cit dat DNA. RNA mang enzym Cas9 dén
dung vi tri DNA can cat. Khi toi dang chd, Cas9 ct
dut DNA [23 - 26].

Viéc ing dung bung nd: CRISPR/Cas9 duoc
ding rong rai voi lodi vat, véi cay cbi, va cac vi sinh
vat. Nhiéu nghién ctru diing kéo chinh stra gen trong
té bao ngudi. Ngay cang thém hy vong tri nhiéu
bénh kho [27, 28].

Pang co nhiéu thu nghiém diéu tri hiéu qua cac
bénh di truyén nhu teo co (hoi chimg Duchenne), xo
nang (cystic fibrosis), bénh tan mau bam sinh, bénh
thiéu mau héng cau liém, bénh Huntington, HIV...
Pang né ro nhiéu thir nghiém cac phuong phap méi
trj ung thu bang cach thao tic gen ndm ma hé mién
dich nguoi [22].

Can biét, k§ thuat nay dang gip nhiéu van dé y
duc git gao, chu yéu lién hé chinh sira gen ngudi
(thao tac di truyén cac té bao mam).

Viét lai ma sy sdng

Tir nay con nguoi €O quyén ning viét lai ma
su sdng (rewrite the code of life of life) cia mudn
loai va ctia minh. Py von 1a quyén ning ctua Hoa
Cong tur thud khai thién 1ap dia! Vay la Doudna -
Charpentier nhai theo Thg Tao lam ra cai kéo di
truyén CRISPR/Cas9 dé day beé Hoa Cong [1].

Hinh 10: Viét la m& sy song

Loai ngwdi phai hét sirc thin trong
Khip noi trén thé gidi, cic nha khoa hoc dang
tranh cai vé cac co hdi va céc nguy hai cua viéc
chinh stra gen. Céac nha di truyén mudn tao ra cac
gidng cdy cho san luong cao dé chong déi cho loai
nguoi. Cac nha phé phan lai canh bao cac nguy hai
khong luong trude duge trén sitc khoe con ngudi
va méi truong. Cac chuyén gia y hoc mudn trj khoi
cac bénh di truyén va bénh ung thu nhung céc nha
dao dirc y hoc e ngai “chinh sira gen” c6 thé din dén
viéc “kién tao con ngudi”. Hién nay viéc chinh stra
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té bao mam (trimg va tinh tring) va gendm phoi thai
ngudi 12 bat hop phép ¢ nhiéu nude. Chinh Jennifer
Doudna nhic nhé cic nha nghién ctru dimg voi
dung kéo di truyén cho myc tiéu nay, con phai cho
doi. Coi ching kéo di truyén trong tay ké x4u c6 thé
gy tham hoa cho su tién hoa cta loai nguoi. Khai
thac phi nhan c6 thé gay chién tranh sinh hoc. “Kién
tao con nguoi” tao ra Siéu nhan hodc quai vat [1].
I1l. KET LUAN

Nhé lai nam 1953 Watson va Crick chi ra xodn
d6i DNA 1a ma di truyén, con ngudi bt dau vao
noi sau tham cia sy séng. Sao mau qua vay. Pén
nam 2012, Charpentier va Doudna tao dugc kéo
di truyén CRISPR/Cas9. Vay la tir nay con ngudi
¢6 duge quyén nang Viét lai Ma Su Sbng. Kéo di
truyén CRISPR/Cas9 cung cip cho nhén loai nhiéu
co hoi tot. Nhung con ngudi phai hét stic than trong
v6i quyén ning 16n lao cia CRISPR/Cas9.
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