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Chinh sira genome — cong nghé dot pha
trong chon tao giong ca chua va dwa
lwéi tai Nhat Ban
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TOM TAT:

Cong nghé chinh stra genome dd m& ra mdt ky nguyén mdi cho ky
thuat thao tac trén vat liéu di truyén DNA. K¥ thuat nay duoc phat
trién tir du nhiing ndm 1990, sau d6 nhanh chong trd thanh cong
nghé dot ph4, didc biét trong chon tao gidng cdy trong. Chinh sira
genome dugc ghi nhan l1a “phuong phap cia nam” bdi tap chi
Nature Method, “budc dot phd” nam 2012, 2013 va 2015 bdi tap
chi Science. Nhat Ban 1a mét trong nhiing cudng qubc dan dau
trong nghién ctru chinh stra genome, déc biét img dung trong nong
nghiép. Ca chua va dua luéi la hai cay trong ¢6 gia tri kinh té cao
trong tidu thu truc tiép va cac san pham ché bién cong nghiép. Tai
Nhat Ban, ca chua dugc lua chon 1a mot trong cac chuong trinh tai
nguyén sinh hoc qudc gia (NBRP) dugc tai trg boi Bd Gido duc,

Vin hod, Thé thao, Khoa hoc va Cong ngh¢ (MEXT); thuong hi¢u
dua ludi Nhat Ban ndi tiéng trén thé giGi vé chét luong va gia thanh.

Thang 12 ndm 2020, Bo y t& Nhat Ban da chip nhan ca chua chinh
stra genome tang ham lugng GABA c6 kha nang giam huyét ap 1a
ngudn thue pham va s& duge thuong mai hod sau khi dugc ghi nhan
mac hang hoa theo quy dinh. Thanh tyu nbi bat nay da khang dinh
y nghia to 16n ma cong nghé¢ chinh sta genome dugc Ung dung
trong linh vuc nong nghiép.

Tw khoa: chinh swa genome, ca chua, dwa luci, GABA

1. Gi6i thiéu chung

Chinh stra genome 14 cong nghé tao dot bién c¢é dinh huéng trong
vi sinh vat va thuc vat. Cong nghé nay cé ba k¥ thuat chinh 1a Zinc-
finger nucleases (ZFNs), transcription activator-like effector
nucleases (TALENSs), va Clustered Regularly Interspaced Short
Palindromic ~ Repeats/ = CRISPR-associated  protein 9
(CRISPR/Cas9). Su phét trién bung nd cia cong nghé chinh stra
genome trong thép ky qua dugc ghi nhan qua s6 luong 16n cac cong
b khoa hoc toan cau trong linh vyc vat nudi, cay trong, y té. Cong
bb dAu tién vé chinh stra genome trén cdy ca chua vao nam 2014 va
ca chua nhanh chéng tré thanh cdy mo hinh cho cdng nghé chinh
stra genome trén thuc vat nho kha nang chuyén gen hiéu qua va
nhiing gié tri kinh t& (Martin-Pizarro and Pos¢, 2018; Chaudhary et
al., 2019). y-Ammobutyrlc acid (GABA) la mét axit amin tu nhién
giup giam huyet ap va giam cang thing. GABA duoc tim thay trong
mdt s6 thue phdm, d6 udng nhur gao 1ut, s6 ¢o la, tra, va rugu vang
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Cultivation of high GABA tomatoes
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Hinh 1.Ca chua chinh sira genome tang ham
heong GABA trong quda chin (Nguon
https.://sanatech-seed.co)
(Akihiro et al., 2008). Trong ca chua, GABA tich luy
cao ¢ giai doan qua xanh va ham luong GABA giam
manh khi qua bit dau vao giai doan chin. Do dé, cac
nha khoa hoc nghién ctru ting ham lugng GABA trong
qua ca chua chin bang cong nghé chinh stra genome.

2. Mt s6 thanh tuu ciia chinh sira genome trong
chon gidng ciy trong tai Nhat Ban

Cong nghé chinh sira genome trong chon tao gidng cay
trong duoc nghién ciru va phat trién nhanh chéng tai
Nhét Ban, déc biét tai truong Pai hoc Tsukuba, tinh
Ibaraki noi duogc coi 1a mdt trong nhiing trung tdm
khoa hoc coéng nghé va phat trién nong nghiép. Giai
doan 2015 —2020, cac nha nghién ctru d cong bd hang
loat cong trinh trén ca chua sir dung hé thdng chinh
stra genome trén ca chua nhu: CRISPR/Cas9 cytidine
deaminase fusion (Shimatani et al., 2017), chon tao
qué khéng hat (Ueta et al., 2017), tang ham lugng
GABA (Nonaka et al., 2017, Lee et al., 2018), sinh
tbng hop lycopene PHYTOENE DESATURASE
(PDS) (Komatsu et al., 2020), tich luy carotenoid
(Hunziker et al., 2020). Trén ddi tuong dua ludi, cac
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nha khoa hoc Nhét Ban da ing dung phan tich trinh tu
genome, trinh tu exome dé xéc dinh céc gene muyc ti€u
st dung cong nghé chinh sira ting chat luong qua
(Yano et al., 2020).

Cot mdc quan trong trong nghién ctu chinh sua
genome trén ca chua 1a thang 12 nam 2020, Bo Y té
Nhat Ban chép nhén ca chua voi ham lugng GABA
cao la thuc phdm bién ddi genome dau tién ciia Nhat
Ban. Su thong qua ndy ¢6 nghia v6 ciing gia tri d6i voi
cac nha nghién ctru va cac nha chinh sach xa hoi doi
v6i thuc pham c6 ngudn gde chinh sira genome. Gidng
ca chua nay dugc phat trién va thuong mai hod voi
cong ty Sanatech, mot cdng ty spin-off clia truong Pai
hoc Tsukuba (Hinh 1).

3. Mot sé phong thi nghiém nghién ctru va phat
trién cong nghé chinh sira genome trén ciy trong
tai Dai hoc Tsukuba

3.1. Tsukuba — Plant Innovation Research Center—
Trung tdm nghién citu déi moi cdy trong (T-PIRC)
Website: https://www.t-pirc.tsukuba.ac.jp/en/

Dia chi: 1-1-1 Tennodai, Tsukuba, 305-8572, Japan

T-PIRC dugc thanh 1ap thang 4 nam 2017 tap trung
giai quyét cac van dé toan cau vé thuc phim bén viing
(an ninh luong thuc), gidi phap nang luong (an ninh
nang lugng) va ing dung cac cong nghé thong qua su
hop tac véi cac don vi trong nude va qubc té. Trung
tam ciing hd tro rat hidu qua cho cong tac dao tao va
gido duc thong qua cac chuong trinh véi cac don vi
trong truong nhu: Khoa Khoa hoc sinh hoc, khoa Khoa
hoc ngué)n lyc ndng-sinh hoc (chuong trinh dai hoc);
Khoa sau dai hoc Khoa hoc su séng va moi trudng;
Khoa sau dai hoc vé khoa hoc nguén lyc con nguoi
chét luong cao; Chuong trinh thac si gido duc (dao tao
thac si va tién s7). Trung tdm T-PIRC gdm céc bd phan
sau:

1. The Smart and Sustainable Agriculture Research
Division (T-PIRC farm) — B0 phan Nghién cuu
néng nghiép bén viing va cong nghé cao.

2. Genetic Resources & International Collaborative
Research Division-Bo phan Ngudn luc di truyén va
nghién ctu hop tac quoc té.

3. Collaborative Research Division-Bd phén Hop tac
nghién clru

4. Integrated Omics Analysis Division-B phén phan
tich Omics tich hop

5. Corporate Social Partnership Unit-Bo phan Déi tac
xa hoi doanh nghiép

6. Research and Education Support Unit — B phan
Hb tro nghién ctru va dao tao

3.2. The Gene Research Center (GRC) — Trung tam
nghién citu gene

Website https://gene.t-pirc.tsukuba.ac.jp/en/

Dia chi: 1-1-1 Tennodai, Tsukuba, 305-8572, Japan
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Trung tdm nghién ctru gene duoc trang thiét bi hién dai
phuc vu nghién ctru va dao tao. Trung tdm cé hop tac
voi cac don vi trong nudc va nhiéu truong dai hoc va
vién nghién ctu trén thé gisi, nhu véi My, Phép,
Mexico, Philippine, Indonesia va Viét Nam.

Hé théng cac phong thi nghiém dat tai trung tam
nghién ctiu gene:

1. Fundamental Genetic Engineering and Molecular
Breeding Technologies — Lab nghién ctu vé& k§
thuét di truyén va chon gidng phén tir (Ezura’s Lab,
Matsukura’s Lab).

2. Plant Genetic Resources and Evolutionary Studies
— Lab nghién ctru ngudn gene thuc vat va sy tién
hoa (Watanabe’s Lab).

3. Environmental Risk Assessment Research Field —
Lab nghién clru danh gid rui ro ciia moi trudong
(Ohsawa’s Lab).

4. Plant Molecular Biology — Lab sinh hoc phén t&
thuc vat (Shiba’s Lab).

5. Plant Genetic Information — Lab thong tin di truyén
thuc vat (Ono’s Lab, Suzaki’s Lab)

6. Plant Molecular and Cellular Biology — Lab sinh
hoc té bao va phéan td thuc vat (Miura’s Lab)

7. Epigenetics — Lab nghién ctru biéu sinh (Buzas’s
Lab)

8. Natural Products Chemistry — Lab céc hop chét tu
nhién (Yamada’s Lab)

9. Molecular Microbial Bioengineering — K§ thuét vi
sinh vat hoc phéan tir (Hashimoto’s Lab)

10.Metabolic Network Biology — Lab sinh hoc mang
luéi trao ddi chét (Kasuno’s Lab)

11.Environmental Plant Physiology — Lab sinh ly thuc
vat moéi truong (Sato and Iwai’s Lab)

Céc co sO vat chét cta trung tim GRC:

1. Khu thir nghiém/ thuc nghiém ddng rudng (Hinh 2)

2. Nha nudi cdy chuyén biét (Hinh 3)

3. Hé théng nha kinh nha man diéu khién tu dong
(Hinh 3)

3.3. The Laboratory of Olericulture & Floriculture —
Phong thi nghiém Hoa Rau Qud va Cdy cdnh
Website:
http://www.global.tsukuba.ac.jp/departments/ & Ay it

5%
Dia chi: Graduate school of Life and Environmental
Sciences

1-1-1 Tennodai, Tsukuba, 305-8572, Japan

Dbi tugng nghién ctu chinh cua lab 13 ca chua va dua
lugi. Cac nghién cuu trén ca chua tap trung vao tao
ngudn gene va cai thién tinh trang chat lugng & cip do
han 1am co ban va ang dung. Nhiing tinh trang quan
trong la:

1. Ca chua khong hat.
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Hinh 2. Khu thuc nghiém mo

Hinh 3. H¢ thong nha kinh, nha ludi, nha
nudi cdy chuyén biét

Hinh 4. Mt phong thi nghiém Hoa Rau Qua va
Cay canh
2. Cachua c6 ham lugng carotene/ lycopene cao.
3. Cachua c6 ham lugng GABA cao trong qua chin.

Lab d3 cung hop tac xay dung dugc mét co sé dir liéu
online TOMATOMA (http://tomatoma.nbrp.ip) cho
quan thé ca chua dot bién véi trén 16,000 dong va ¢
thé trao d6i hat gidng ca chua phuc vu nghién ctu trén
toan thé gisi. Pdng thoi, lab da xdy dung co s& dif lidu
vé genome ctia cy dua ludi dé danh gia su da dang va
chon tao giéng dua ludi c6 chét lugng déc biét, phu
hop véi diéu kién canh tac cua tinh Ibaraki, gop phan
quan trong trong viéc nang cao gia tri va khiang dinh
thuong hiéu dua ludi Nhat Ban.

Lo&i cdm on

Nhom tac gia xin tran trong cam on GS.TS. Hiroshi
Ezura da c6 nhiing gbép y gia tri khi thuc hién bai viét.
Dé biét thém thong tin vé thanh tuu ca chua chinh sta
genome tang ham luong GABA va cac ngudn gene ca
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chua, dua luéi Nhat Ban, vui long lién hé GS.TS.
Hiroshi Ezura tai dia chi:

Prof. Hiroshi Ezura

Faculty of Life and Environmental Sciences,
University of Tsukuba,

Tsukuba Plant Innovation Research  Center,
University of Tsukuba

1-1-1 Tennodai, Tsukuba, 305-8572, Japan
Telephone and Fax: +81-29-853-7263
E-mail: ezura.hiroshi.fa@u.tsukuba.ac.jp

Tai li€éu tham khao

The breaking news on genome editing in tomato and
melon performing in University of Tsukuba
https://www.tsukuba.ac.jp/en/research-
news/20201201045325.html
https://www.tsukuba.ac.jp/en/research-
news/20200907140000.html
https://www.tsukuba.ac.jp/en/research-
news/20200819140000.html
https://sanatech-seed.com/en/
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