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Vietnam silicon valley project
An interference of information and communication
technology and entrepreneurship

Source: http://www.siliconvalley.com.vn/

Launching on June 4, 2013, Vietnam Silicon Valley
(VSV) project powered by Ministry of Science and
Technology (MOST) is considered as a
commitment by the Vietnamese Government to
build a new dynamic and advanced ecosystem for
Startups in Vietham. MOST Minister Nguyen Quan
said that science & technology entrepreneurship
and start-up businesses are still a relatively new
idea for many managers and investors in Vietnam.
Moreover, the lack of funding and business
experience is still a big challenge for Startups to
shape and develop in Vietnam. VSV is expected to
be a breakthrough in, not only connecting business
with technology owners, but also counseling and
sharing experiences. The project seeks to create an
ecosystem of innovations and technology
commercialization in Vietnam by combining our
Vietnamese entrepreneurial spirit and innovative
nature with the most successful model of high-tech
economic centers in the United State.

The whole process of VSV project consists of 4
steps: application, pre-seed capacity building
program, startup accelerator, and the four-month
boot camp. Firstly, startups have to apply to this
project via online VSV accelerator with a 70-80
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guestions form. Qualified applicants will be
selected for the second step that is a 5-week Pre-
seed Capacity Building Program. In this step,
startups will be trained in customer development
methodology which is building business models as
well as communicating their ideas with investors.
After that, VSV will provide a 4-month intensive
startup accelerator. Finally, about ten or more
companies will be carefully chosen and mentored
in a four-month boot camp by Vietnam Silicon
Valley experts.

In 2014, the program is focused on entrepreneurs
seeking to change the Internet, online gaming,
mobile applications, ecommerce, e-learning
platforms technology applied business and digital
media sectors. VSV will invest at least 10,000 USD
in each company, provide legal and business
consulting, office space, 4 months of intensive top-
notch mentorship, incredible perks, and the chance
to pitch to angel investors and local and global
venture capitalists at the end of the program. In
return, they take equity in your business. A demo
day will be organized at the end of the business
accelerator program. The demo day will be attended
by investors and venture funds looking for deals.
This is the chance for startups to showcase their
prototypes through a 15 minutes demo & pitch.

In order to become a high-income country, Vietnam
has to implement technology commercialization.
Therefore, VSV is an appropriate model for startups
to attract venture capital for the technology sector
by presenting their ideas or semi-finished products.
Khue Nguyen (Summarized from
siliconvalley.com.vn, vista.vn.
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Vietnam - Korea institiute of science and technology:
A new dynamic and advanced institute for research &

development

As a previous agreement between the Government
of Vietnam and the Government of South Korea,
the Ministry of Science and Technology of Vietnam
(MOST) and Korea Institute of Science and
Technology (KIST) organized the third workshop
on establishing Vietnam — Korea Institute of
Science and Technology (V-KIST) on Mar. 20,
2014. Since the end of 2012, there has been step-
by-step planning of the V-KIST project. The
comprehensive plan has been completed by MOST
and KIST.V-KIST would be the place for Vietnam
and South Korea to conduct more cooperation in the
field of science and technology. Two main areas of
focus in the V-KIST are mechatronics technology
and biotechnology in medicine andagriculture.

Korea Institute of Science and Technology
(KIST) (Source: http://eng.kist.re.kr)

V-KIST will occupy approximately 200,000 square
meters of continuous space in the Hoa Lac Hi-Tech
Park with a total budget of 70 million USD, in
which South Korea will contribute 35 million USD
for infrastructure  construction, equipment,
consultancy, and training. The whole process of
building V-KIST will consist of 3 stages. Stage 1
will be divided into two steps: firstly, establishing
the infrastructure and basic research facility (2014-
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2017); secondly, building additional facilities
serving for industries (2016-2020). V-KIST will be
continued to expand and develop in stage 2 (2017-
2020) before finishing in stage 3 (2034).

Vietnam — Korea Institute of Science and
Technology (V-KIST)
(Source: http://www.vista.vn)

According to South Korean experts, V-KIST will
offer lavish remuneration and deserved respect for
Vietnamese scientists, especially oversea experts
having proficient experiences at outstanding
institutes or universities in developed countries. As
the manner of KIST, scientists working at this
institute would have wage level 3 times higher than
a normal professor working at National University.
Besides, South Korea also will promote a reputable
Korean scientist as a co-president for
administrating operation of V-KIST.

Khue Nguyen (Summarized from tiasang.com.vn,
vista.vn.
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Important points of the science and technology

act of 2013

The Science and Technology act of 2013 was
amended by the National Assembly on 18"
June 2013 and went in effect from 1% January
2014 is expected to create several positive
innovations for Science and Technology in
Vietnam. These are five breakthrough points of
the Science and Technology act of 2013.

Source: Vietnam News Agency

1. Method of
Technology
Besides national funding for R&D, enterprises
in general also have to spend a part of pre-tax
profits to invest for R&D activities through the
establishment of the Science and Technology
Development Funds of Businesses (Section 55,
56).
2. Budget Management and Use for Scientific
Research
(Section 59, 60, 61) The model of the National
Foundation for Science and Technology
Development (NAFOSTED) allows managers
and scientists to manage and use funds in a
lump sum to the final product, skipping time-
consuming administration processes. With this
model of fund, managers can also use the
budget to buy scientific or technological
products from researchers. This breakthrough
provision helps to not only enhance the
responsibility of the scientists but also remedy

investment in Science and
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many loopholes of budget management for
scientific research activities.
3. Science and Technology Organization
In order to knock down any barriers that
prevent the practical application of science to
commerce and industry, the Ministry of
Science and Technology makes it easier to turn
new ideas submitted by agencies, organizations
or individuals into new research projects.
Financial incentives influence researchers to
focus more on the applicability of their
research.
4. Function of the Commander of Science and
Technology
Science and Technology Act of 2013 regulates
clear authorities and responsibilities of
Ministry of Science and Technology in
establishing the 5-year plan, proposing funds,
managing and controlling effectively national
budget for Science and Technology. Other
ministries only play an advisory role and
coordinate in issues related to their branches.
5. Policies and Incentives for Scientists
The revised act specifies a series of preferential
policies about salary and subsidies for leading
scientists (Section23). Another remarkable
point is that talented and qualified young
scientists may be appointed to high positions in
science and technology organizations. The
amended act also specifies many treatment
regimens for overseas Vietnamese scientists
and international experts participating in
research projects in Vietnam (Section24).

Despite its many shortcomings, Science and
Technology Act of 2013 is expected to
contribute significantly to strengthening the
legal framework in management of science and
technology as well as shortening the gap
between research and practice in Vietnam.

Thu Hien (Summarized from Tia Sang.
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Cong nghé sinh hoc tai Viét Nam

Khai quat tinh hinh nghién clru va &rng dung
cong nghé sinh hoc tai Viét Nam
Lé Thj Thu Hién*

*Vjén Nghién cu’q hé gen, Vién Han Ié‘m tha hoc va Cong nghé Viét Nam
S0 18 Hoang Qudc Viét, Nghia B, Cau Giay, Ha Ngi, Viét Nam

Bién tap b&i Hwong Ha, Stanford University, Stanford, California, USA

Déc gia cé thdc méc vé bai bao xin lién hé email: hienlethu@igr.ac.vn, Tel: 844-3791-8014.

Tom tat: “Cong nghé sinh hoc 1la mét linh vyc cong nghé cao dya trén nén tang khoa hoc vé su séng, két
hop v6i quy trinh va thiét bi ky thuat nhérn tao ra cac cong nghé khai thac cac hoat dong séng ciia vi sinh
vat, té bao thuc vat va dong vat dé san xuat & quy mé cong nghiép cac san pham sinh hoc co chit luong
cao, phuc vu phat trién kinh té - xa hoi va bao vé méi truong” (1). Trén thé gidi, cong nghé sinh hoc truyen
thong va hién dai da c6 nhitng budc nghién ctru, phat trién vuot bac va dugc ing dung rong rii trong nhiéu
linh vye. O Viét Nam, cac chinh sach, dé an, chuong trinh vé cong nghé sinh hoc trong nong - lam nghiép,
thuy san, y té, cong nghiép va moi truong da va dang duoc xdy dung va trién khai thyc hién. Bén canh do,
co s ha tang phuc vy nghién ciru va dao tao ngudn nhan lyc vé cong nghé sinh hoc cting dugc uu tién dau
tu. Trinh d6 nghi€n ctru va img dung c6ng ngh¢ sinh hoc voi cac cong nghé nén duge day manh. Cong ngh¢
sinh hoc da gop phan tao ra nhiéu san pham c6 gia tri. Trong giai doan t61, viéc gan két chat ché giita nghién
ctru va trién khai cong nghé sinh hoc voi dau tu vé co sd vat chat va dao tao ngudn nhan lyc; tang cuong
Umg dyng rong rai cac nghién clru vé cong nghé sinh hoc vao céc linh vuc cia doi sdng xa hoi; xay dung
va phat trlen nganh c6ng nghiép sinh hoc s€ néng cao murc dong gop cia nganh khoa hoc nay vao su phat
trién kinh té, xa hoi ciia dat nudc.

Abstract: Biotechnology is a high technological field which is based on the combination of life sciences,
technical equipments and technical processes. The aim of biotechnology is to establish technologies that
can exploit biological activities of microorganisms, plant cells and animal cells. These technologies are
applied to produce, at industrial scale, high quality biological products which play an important role in the
socio-economic development and the environmental protection. Traditional and modern biotechnologies
have been developed and practiced worldwide. In Vietnam, numerous strategies, policies and
biotechnological programs in agriculture, forestry, aquaculture, medical technology, industry, and
environmental protection are being promulgated and established at the national and regional levels.
Building the infrastructure and training human resources for biotechnology are also investment priorities.
Research and development standards for biotechnology in basic technology areas are being strengthened.
Biotechnology has started to actively contribute to the socio-economic development of Vietnam. Several
initiatives are needed to strengthen and increase the contributions of this emerging technology to our socio-
economic development. Those initiatives include establishing the infrastructure and the human resources
for biotechnology; widely and effectively applying biotechnology in daily life; and establishing and
developing the bio-industry.

Céng nghé sinh hoc | Nghién ctu va &wng dung | Viét Cac cum tir viét tit: DNA, deoxyribonucleic acid; GMCs,
Nam. Genetically Modified Crops
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Tong quan vé cong nghé sinh hoc

ong nghé sinh hoc 1a thuat ngir duoc két hop

boi 2 tir: sinh hoc (bio) c6 nghia la sy song,
cong nghé (technology) 1a k¥ thuat str dung dé tao
ra nhitng quy trinh méi hodc san pham méi. Nhu
vay, cong nghé sinh hoc c6 thé dugc hiéu theo nghia
rong 13 sir dung céac k¥ thuat dé khai thac nhiing té
bao séng va cac phan tir sinh hoc (nhu DNA va
protein) vao nhiéu mit ctia doi séng xa hoi gop phan
cai thién chét luong cudc séng. Khac véi tén goi,
cong ngh¢ sinh hoc phai 1a mot cong nghé don 1é
ma 1a mot tap hop cac cong nghé. O Viét Nam, cac
van ban lién quan da chi rd: “Cong nghé sinh hoc la
mot linh vuc cong nghé cao dua trén nén tang khoa
hoc vé su sdng, két hop véi quy trinh va thiét bi ky
thuét nh?lm tao ra cac cong nghé khai thac cac hoat
dong song cua vi sinh vat, té bao thuc vat va dong
vat dé san xuat & quy mo cong nghiép cac san phim
sinh hoc ¢6 chit lugng cao, phuc vu pht trién kinh
té - x4 hoi va bao vé méi truong” (1, 2).

Coéng nghé sinh hoc truyén théng va
coéng nghé sinh hoc hién dai

Cong nghé sinh hoc truyén thdng (traditional
biotechnology) dé dugc sir dung dé tao ra nhing san
pham c6 dic tinh riéng biét nhu cac thuc pham 1én
men tir ddu, ruou gao, bia, xi dau... Cac sinh vat
song (nhu nam men, vi khuan) hoac cac phan tir
sinh hoc dwoc khai thac dé san xuit dd udng c6 con,
banh mi, khang sinh, vaccine, vitamin, enzyme
cong nghiép, phu gia thuc pham... Pac biét, ki thuat
lai chon giong truyen thong dua trén su da dang di
truyén ton tai san trong quan thé da dugc st dung
hang ngan nam dé chon tao cac glong cdy trong, vat
nuoi mang cac dic tinh mong muon nhu khéang
bénh, c¢6 kha niang chéng chiu véi diéu kién moi
truong khic nghiét, ting san luong... Cong nghé
sinh hoc hién dai (modern biotechnology), ngay tir
khi méi ra doi da dwoc img dung rong rai trén nhiéu
linh vuc, ngdy cang c6 nhitng dong gop dang ké va
tao ra nhitng anh hudng sau sic & quy mo toan cau.
Nam 1953, 1an dau tién c4u trac ciia phan tir DNA
dugc kham pha boi James Watson va Francis Crick.
Nam 1972, Jackson va dong tac gia da tao ra phan
tir DNA tai td hop dau tién. Muoi nam sau, dugc
pham tao ra tir cong nghé DNA tai to hop da dugc
thwong mai. Nam 2003 danh dau viéc giai ma thanh
cong hé gen ngudi dau tién. V6i su phat trién vuot
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béc cua cobng nghé, cac nim tiép sau md dau cho
thoi ky phat trién clia cac nghién clru giai ma toan
bd hé gen, cac linh vuc khoa hoc omics va cac
chwong trinh nghién ctru lién quan dén khai thac co
s6 du li€u hé gen, tao ra cac san phém khoa hoc
cong nghé¢ co6 gid tri Ung dung cao
(http://mvww.genome.gov/)
(http://mww.nature.com/nbt/index.html).

Cong nghé sinh hoc ngay nay da cho phép phat
hién, chan doan nhiéu loai bénh & muc phan tir; san
xuat nhiéu loai thudc va vaccine méi an toan hon;
san xudt néng nghiép véi san luong ting, chi phi
giam, chit luong moi truong va strc khoe con nguoi
duoc cai thién; san xuét thuc phém véi chat luong
dinh dudng cao, khong bi hu hong, khong gay di
mg... Nhiéu cong nghé/ ky thuat lién quan hién
dang dugc Ung dung rong rai trong nghién ctru va
phat trién cong nghé sinh hoc nhu: (i) Cong nghé
gen va cong nghé DNA tai to hop: Bién dbi mot vai
gen trong hé gen thuc vat, dong vat, vi sinh vat theo
huéng co lgi; chan doan cac bénh di truyén; nghién
ctru cac ddc diém va nhing thay d6i hé gen cua sinh
vat do tac dong cua 6 nhlem mdi truong, chat doc
hoa hoc... (i) Cong nghé té bao: Phuc vu chon, tao
gidng méi trong néng — 1am nghiép, thiy san va
phat trién liéu phap té bao trong y té. (iii) Cong nghé
enzyme — protein: Phuc vu phat trién cong nghiép
thuc pham, dugce pham (san xuat vaccine thé hé mai
va kit chan doan). (iv) Coéng nghé vi sinh dinh
hudng cong nghié€p: Nghién clru, danh gia va ung
dung tai nguyén vi sinh vat; tao chung gidng; 1én
men vi sinh vat. (v) Cong ngh¢ sinh hoc nano: Viéc
g dung cong ngh¢ nano vao linh vuc khoa hoc su
song va cong nghé sinh hoc dan dén sy hinh thanh
mot linh vuc khoa hoc va cong nghé méi - Khoa
hoc vé sy séng & kich thudc nano va céng nghé sinh
hoc nano. Rt nhiéu san pham cta nganh khoa hoc
moéi mé nay nhu hat nano, cam bién sinh hoc,
microarray da dugc nghién ctru va st dung rong rai
trong cac linh vyc y dugc, sinh hoc, cac nganh c6ng
nghiép thuc pham va nong nghiép. (vi) Khang the
don dong: Str dung cac té bao cua hé thong mién
dich dé san xuit khang thé - protein gitip co thé
chéng lai sy xam nhap cua céac té bao ngoai lai nhu
virus, vi khuén. .

Mot ung dung dlen hinh cua cong nghé sinh hoc
hién dai 1a viéc tao ra cac glong cdy trong cong nghé
sinh hoc/ cdy trong bién d6i gen (Genetically
Modified Crops - GMCs) mang nhitng dac tinh
mong mudn théng qua k¥ thuat chuyén gen... Nam
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2013, 27 quéc gia trén thé gisi canh tac dai tra cay
trong cong ngh¢ sinh hoc (19 qubc gia dang Pphat
trién va 8 qudc gia phét trién), trong d6 dan dau la
Hoa Ky (70,1 triéu hecta), Brazil (40,3 triéu hecta),
Argentina (24,4 triéu hecta); An Do (11 triéu hecta)
va Canada (10,8 triéu hecta) . Trong 18 nam (1996
- 2013), dién tich dat canh tac cay tréng cong nghé
sinh hoc trén toan cau da tang lién tuc téi hon 100
lan (tir 1,7 triéu hecta vao nim 1996 1én 175,2 triéu
hecta trong nim 2013) (Hinh 1). Diéu nay cho thiy
dbi voi cay trong, day la cong ngh¢ dugc ing dung
v6i quy md 16n nhét va téc d6 nhanh nhét trén thé
gidi. Cac loai cay trong cong nghé sinh hoc dugc
trdng nhiéu nhat hién nay trén thé gioi 1a dau tuong,
bdng, ngd va cai dau (3).
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Hinh 1. Dién tich canh tac cac gidng cay trong
cong nghé sinh hoc trén thé gigi giai doan 1996-
2013 (triéu hecta) (James, 2013)

Tinh hinh nghién ctru va rng dung
cong nghé sinh hoc & Viét Nam

O Viét Nam, ngay tir dau nhirg nam 1990 cho dén
nay, cong nghé sinh hoc dugc xem 1a mot trong bén
hudng cong nghé can wu tién phat trién phuc vu su
nghiép cong nghiép hoa, hién dai hoa dat nude. Trén
co s do, cac dé an, chuong trinh vé cong ngh¢ sinh
hoc cép qudc gia va & nhiéu bd nganh, dia phuong
trong céac linh vyc néng — 1am nghiép, thiy san, y
té, cong nghiép va méi trudng di duoc xay dung va
trién khai thuc hién v6i cac muc tiéu chinh:

* Linh vic nong - 1am nghiép va thuy san: Tao ra
cac glong m&i ¢6 nang suat, chat lugng va hiéu qua
kinh té cao; tao ra cac cong ngh¢ san xuit cac ché
pham cham soc va bao vé cdy trong, vt nudi; cac
cong nghé bao quan va ché bién nong - 1am - thiy
san nham da dang ho4 va ning cao chat lugng cac
san pham xuat khau va phuc vu tiéu ding trong
nudc.
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= Linh vycy té: Nghién ctru va phat trién cong
nghé san xuét cic vaccine thiét yeu vaccine thé h¢
moi, ché pham chan doan va thudc chita bénh.

= Linh vyc cong nghiép: Tap trung phat trién va
ung dung cong nghé sinh hoc vao mang cong
nghiép ché bién thuc pham va san xuat hang tiéu
dung.

®= Linh vyc bao vé moéi truong: Tap trung nghién
ctru, tmg dung va chuyén giao cac giai phap, ché
pham cong nghé sinh hoc trong xtr 1y & nhiém, khac
phuc suy thoai va sy cd méi truong (1, 2).

Mot s dé an phat trién va tmg dung c6ng nghé sinh
hoc trong nhiing linh vyc lién quan dang dugc trién
khai thuyc hién bao gdm: (i) Chuong trinh trong
diém phat trién va ung dung céng nghé sinh hoc
trong linh vuc néng nghiép va phat trién néng thon
dén nim 2020 (Quyét dinh s6 11/2006/QD-TTg
ngay 12/1/2007 ctia Thu tudéng Chinh pha). (ii) Dé
an phat trién va tmg dung cong nghé sinh hoc trong
linh vuc thuy san dén nim 2020 (Quyét dinh sd
97/2007/QD-TTg ngay 29/6/2007 ctia Thu tudng
Chinh phu). (i) D& an phat trién va tng dung cong
nghé sinh hoc trong linh vyc ché bién dén nam 2020
(Quyét dinh s6 14/2007/QDP-TTg ngay 25/1/2007
cua Thu tuéng Chinh phu). (Iv) Chuong trinh quoc
gia phat trién Cong nghé cao dén nam 2020 (Quyét
dinh s6 2457/Qb-TTg ngay 31/12/2010 cta Thu
tuéng Chinh phu). (v) Chuong trinh Khoa hoc va
Cong nghé trong diém cép nha nudc giai doan
2011-2015 vé Nghién ciru phat trién va ing dung
cong nghé sinh hoc (Quyét dinh sé 3056/QD-
BKHCN ngay 30/9/2011 ctia B¢ truong B Khoa
hoc va Cong nghg).

Bén canh d6, tiém luc nghién ctru va trién khai cong
ngh¢ sinh hoc bao g6m hé thong cac co quan nghién
ctru va phat trién, hé théng cac phong thi nghiém va
cac trang thiét bi cung ngudn nhén luc ciing dugc
wu tién dau tu. Hé thong céac co quan nghién ctru va
tng dung lién quan dén cong nghé sinh hoc ¢ nu6e
ta cO su tham gia cla nhleu bd, nganh. Trong do,
Bo Nong nghiép va Phat trién Nong thon, Bo Y té,
Vién Han lam Khoa hoc va Cong ngh¢ Viét Nam,
B6 Gigo duc va Pao tao, Pai hoc Qudc gia Ha Noi,
Pai hoc Qudc gia Thanh phé Ho Chi Minh c¢6 nhiéu
co s& nghién ctru va trién khai cong nghé sinh hoc.
Cac b khac (B Khoa hoc va Cong nghé, Bo Cong
an, BO Qudc phong va Bo Cong thuong), moi bd co
mot s6 don vi truc thude trién khai nghién ctu va
ung dung cong nghé sinh hoc. Tai B Nong nghiép
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va Phat trién Nong thon, cac nghién ctru lién quan
chu yéu duoc tién hanh tai Vién Khoa hoc Néng
nghiep Viét Nam (http://www.vaas.org.vn) voi cdc
vién thanh vién nhu Vién Di truyen No6ng nghiép
(http://www.agi.gov.vn), Vién Lua Dong bang song
Cuu Long (http://www.clrri.org), Vién Nghién cuu
Rau qua (http://www.favri.org.vn), Vién Khoa hoc

Ky thudit Noéng nghiép mién  Nam
(http://www.iasvn.org)...; Vién Chan nuoi
(http://www.ven.van.vn); Vién Thua y

(http://vienthuy.gov.vn); Vién Co dién Noéng
nghi¢gp va Cong nghé sau thu hoach
(http://www.viaep.org.vn). Vién Coéng ngh¢ sinh
hoc (http://www.ibt.ac.vn), Vién Sinh hoc nhiét d6i
(http://www.itb.ac.vn), Vién Cong nghé moi truong
(http://www.iet.ac.vn), Vién Nghién cuu hé gen
(http://www.igr.ac.vn)... truc thudoc Vién Han 1am
Khoa hoc wva Coéng ngh¢ Viét Nam
(http://www.vast.ac.vn) di va dang trién khai nhiéu
nghién ctru thude cac linh vuc khéc nhau cua cong
nghé sinh hoc. Nhiéu truong dai hoc, bén canh cac
khoa sinh hoc/ cong nghé sinh hoc, con xay dung
cac trung tam/ vién tham gia dao tao va nghién cuu
vé cong nghé sinh hoc nhu: Vién Cong nghé sinh
hoc va Céng nghé thuc pham (Truong Pai hoc
Bach Khoa Ha N¢i); Vién Vi sinh vat va Cong ngh¢
sinh hoc (Pai hoc Quéc gia Ha Noi); Vién Nghién
ctru va Phat trién Cong nghé sinh hoc (Truong Dai
hoc Can Tho); Vién Sinh hoc Nong nghiép (Trudng
Pai hoc Nong nghiép I Ha Noi); Vién Nghién clru
Cong ngh¢ sinh hoc va Moi truong (Trudong Pai hoc
Nong Lam Thanh pho HO6 Chi Minh)... Ngoai ra,
trong nhitng ndm gan day mot so trung tdm, cong
ty, nha may cong ngh¢ sinh hoc thugc S& Nong
nghiép va PTNN tinh/ thanh phd; hodc do tu nhan/
nude ngoai dau tu ciing dwoc thanh 1ap va hoat dong
chu yéu trong linh vuc cong nghé sinh hoc y dugc,
néng  nghiép  (http://www.nk-biotek.com.vn;
http://bionet.vn; http://phantichadn.vn;
http://hcmbiotech.com.vn). Hé théng cac phong thi
nghiém trong diém quéc gia vé& cong nghé sinh hoc
dat tai cac vién nghién curu/ truong dai hoc da duogc
dau tu xdy dung v6i mirc kinh phi khoang 3,5 tri¢u
USD/phong (Quyét dinh s6 850/QD-TTg ngay
7/9/2000 cta Thu tudng Chinh phu).

Trinh d6 nghién ctru va phat trién cong nghé sinh
hoc véi cac cong nghé nén (cong nghé gen, cong
nghé té bao, cong nghé enzyme — protein va cong
nghé vi sinh) dwoc nang cao. Nhiéu quy trinh/ san
phim cong ngh¢ sinh hoc da dwoc nghién ctru va
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phat trién phuc vu san xuét thude va thuc phém chirc
nang (4, 5, 6); chan doan bénh ¢ ngudi, vat nudi va
cay trong (7, 8, 9, 10); tao glong va nhan gidng cay
trong (11, 12, 13); phén bon, thudc trir siu sinh hoc,
ché pham vi sinh xtr Iy 6 nhiém méi truong (14,
15)...

Két luan

Nhiing thanh tyu ban dau dat duoc trong linh vyc
ndng - 1am nghiép, thuy san, y té, moi truong da
khang dinh vai tro quan trong ctia nghién ctru va
phat trién cong nghé sinh hoc. Tuy nhién, cong nghé
sinh hoc hién dai cia Viét Nam van dang & tinh
trang lac hdu so vdi cac qudc gia trong khu vuc va
trén thé gi6i vé nang lyc nghién clru va phat trién,
vé dau tu, hop tac va hoi nhép qudc té, tlep can va
trao d6i thong tin, cic van dé lién quan dén quyén
so hitu tri tué va chuyén giao cong nghé.

Trong giai doan t6i, viéc gan két chat chd gila
nghién ctru va trién khai cong ngh¢ sinh hoc voi dau
tu vé co s& vat chat va dao tao ngudn nhan lyc; dinh
huong va tang cuong tmg dung rong rai va c6 hiéu
qua cdc nghién ctru vé cong nghé sinh hoc vao thuc
tién san xudt va cac linh vuc ciia doi séng xa hoi;
xdy dung va phat trién nganh céng nghiép sinh hoc
nay s€ nang cao muc dong gop cia nganh khoa hoc
nay vao sy phat trién kinh té, xa hoi cta dat nudc.
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Tém tat: Gan day, viéc str dung thuét ngit “sinh hoc” truyén théng dang dan dan dugc thay thé boi mot
thuat nglr mdi 1a “khoa hoc sy séng”. Bai b4o nay thao luan vé cac thuat ngit ndy va dua ra giai thich cho
viéc str dung thudt ngit méi xuat hién. Cac thanh twu va ing dung chinh cua khoa hoc sy séng trong cac
linh vyc khac nhau dugc liét ké. Mot vai cong cu va cong nghé st dung trong cac nganh khoa hoc su song
cling dugc dua vao dé minh hoa cho su hd trg da _nganh dé dan toi sy phat trién nhanh chong cua nhimg
nghién clru mang tinh chat dot pha. Trong phan két, bai bao tom lwoc khuynh hudng phat trién hién tai va
tam nhin trong tuong lai cua khoa hoc su song trén thé gidi va ¢ Viét Nam, chi yéu dya vao céc tin tic
khoa hoc, bdo cdo vé khuynh huéng cong nghé sinh hoc hang nam va danh séch céc dé tai duoc tai tro.

Abstract: Recently, the traditionally used term “biology” has been gradually replaced by a new one,
“life sciences”. This review discussed the terminology and provides an explanation for the use of the
latter. Major achievements and applications of life science research in different areas were briefly
documented. Several tools and technologies used to study various life science fields were also included to
illustrate the interdisciplinary support for rapid development of breakthrough researches. To conclude, the
article reviewed important current trends and prospective in life sciences, both worldwide and in Vietnam,

mostly based on scientific news, annual biotechnology trend reports and funded grant proposal lists.

Keywords: khoa hoc su sdng, khuynh hudng, nghién ciru.

Téng quan vé khoa hoc sw s6ng

Hon hai muoi nam trudc, nganh khoa hoc nghién
ctru vé sy séng co tén goi 1a sinh hoc (bit ngudn tir
tiéng Hy Lap, bios- c6 nghia 1a sy sdng, trong
tiéng Han Viét 1a sinh, va -logy chi nganh khoa
hoc). Gan day, trén thé gidi ciing nhu & Viét Nam,
viéc su dung thuat ngit “khoa hoc su song” thay
cho tén goi “sinh hoc” dang ngay cang tré nén phd
bién. C6 quan diém cho rang hai cum tir nay c6 y
nghia tuong duong, tuy nhién, gilta chung c6 su
khac biét rd nét. Sinh hoc truyén thong tap trung
vao dbi tuong la sinh vat va cic khia canh lién
quan tryc tiép dén su séng. Trong khi d6, khoa hoc
su song bao ham ca nhimng nghién ctru da nganh
(khoa hoc moi truong, khoa hoc thuc phém, V),
chtr khong bi gigi han nhu trong don nganh trudc
day. Ngoai viéc phat trién trén bé rong, khoa hoc
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su sdng phat trién ca theo chiéu sdu, vi du nhu
truong hop chuyén nganh ung thu hoc hay doc hoc
(Hinh 1). Sinh hoc nam & vi tri trung tam, 12 ngudn
cung cip nhitng kién thic nén tang cho sy phat
tr’ién khong ngung ctua cac nganh Khoa hoc su
song.

Cac thanh twu trong khoa hoc sw séng

Trong nhitng nam cubi ciia thé ky 20 va cac nim
dau cua thé ky 21, nhimg tién bd trong khoa hoc
ky thuat da dem dén hang loat thanh tyu vuot bac
trong khoa hoc su séng. Pau tién, khong thé
khong ké dén cong nghé DNA tai t6 hop (Cohen
va Boyer, 1973). Pay la tién dé cho viéc tong hop
insulin chita bénh tiéu duong di dwoc san xuét
thanh cong va dua ra thi truong nam nam sau do.
Tiép theo d6 1a sy ra doi cua ciru Dolly vao nim
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1996 di danh ddu mdc quan trong cho céng nghé
nhan ban vo tinh. Bat dau tir nhiing sinh vat don
gian, nam 2003, dy an gidi trinh ty hé gene nguoi
d3 chinh thirc hoan thanh va mé ra nhiéu tng dung
trong y sinh hoc. Nam 1990, Ashanti de Silva la
bénh nhan dau tién duoc chita tri bang liéu phap
gene. Vién canh thay thé, stra chita nhiing sai hong
di truyén cua ngudi bénh bang liéu phap gene da
tr& thanh su that va dan dan chung to tiém ning.

Khoa hoc méi trwong

Polymer sinh hoc

WIS Gt ee Khoa hoc strc khée

Vi sinh vat hoc

Tién hoa Vat ligu sinh hoc

ébao hoc Sinh
hoc Héa sinh hoc

: ) Khoa hoc sw séng
Sinh hoc phan t

Khoa hoc thwe pham

Di truyén hoc
Sinh thai hoc

Ung thw hoc

Doc hoc

VelrEe s Sinh hoc céu tric

Ly sinh hoc
el @ Pao duic sinh hoc

Chén doén hinh anh y hoc

Hinh 1: Mdi lién quan giira sinh hoc truyén thong
va cac nganh khoa hoc sy song.

Nghién ciru trong khoa hoc su séng con dua dén
nhing giai phap xir Iy 6 nhiém, tao ra cac vat liéu
sinh hoc moi va gop phan giai quyét vin dé an
ninh lwong thuc & nhiéu quéc gia. Viée sir dung
mang sinh hoc (biofilm) la mdt trong nhiing Gng
dung ndi bt cia nghién ciru vi sinh vét hoc tng
dung trong khoa hoc méi truong nhim xir Iy 6
nhiém. Loai mang dic biét nay 1a tdp hop cua cic
loai vi sinh vat khac nhau hinh thanh trén nhiéu
loai gia thé tir vé co dén hitu co. Biofilm duoc
nhiéu nghién ctu chi ra 1a dem lai nhiéu loi ich
cho nhiing thanh phan cong sinh trong mang.
Nhitng loai vi sinh vat vira c6 kha nang tao biofilm
vira c6 thé phan hity cic hop chat gay 6 nhiém da
va dang dugc thu nghiém trong viéc xtr ly nudc
thai (1). Linh vuc vat liéu sinh hoc cling dat dugc
nhiing thanh tyu dang cha y, dién hinh 13 viéc ché
tao ra chat hydrogel tur to tam hodc to nhén c6 thé
sir dung trong ghép mo (2), thAm chi to nhén da
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dugc dung dé phat trién cac hé thdng vi dién co
(3). Su két hop giira cac hat nano kim loai va thyc
thé sinh hoc (khang thé, DNA) ciing 1a mot hudng
di thu hut kha nhiéu s quan tim cua cac nha khoa
hoc nham phat trién céac bo kit phat hién tac nhan
gdy bénh hay xay dung hé thong van chuyén thude
(4), tao vaccine (5). Trong s rat nhiéu nhiing
nghién ciru trén linh vuc khoa hoc sy sdng, ¢ thé
noi cugc Cach mang Xanh trong néng nghiép 1a
dlem nhan c6 y nghia nhat. Nho ¢6 céc kién thic
nen tang vé di truyen hoc va thuc vat hoc, nhiéu
gidng ciy nang sudt cao dd duoc tao ra va nhan
rong, gop phan quan trong trong viéc giai quyet
nan d6i toan cau (6).

Céc thanh tyu trén cho thdy khoa hoc sy song 1a
mdt nganh co vi tri hang d4u trong sd cic nganh
khoa hoc ndi chung va c6 y nghia déc biét trong
viéc gdp phan lam cho cudc séng tot dep hon. Tuy
nhién chiing ta khong thé pht nhan su ton tai ciia
céc hé qua lau dai cling nhu nhitng van dé dang lo
ngai dimg trén quan diém dao duc sinh hoc. Nhiéu
cau hoéi dd dugc dat ra nhu li€u cac sinh vat
chuyén gene c6 giy anh huong téi ngudn gene tu
nhién hay gay hai cho cac sinh vat khong chuyén
gene, liéu nhan ban vo tinh c6 thé ap dung trén
nguoi hay khong, vv. Méc du da c6 cac phuong
phap klem duyét git gao duoc thiét 1ap nham han
ché t6i da nhirng anh hudng tiéu cuc c6 thé xay ra
trong twong lai, cic nha khoa hoc van chua thé dua
ra cdu tra 101 xac dang cho nhiing quan ngai néu
trén, chinh vi vay, su phat trién cia mot sé6 nganh
khoa hoc su song lién quan cling phan nao bi han
che.

Cac cong cu dwoc ng dung trong
khoa hoc sw song

S& 1a thiéu sot néu khong diém qua nhiing cong cu
da gitp cho cac nganh khoa hoc su sdng dat dugc
nhimg thanh tyu nhu ngay nay. Pau tién phai ké
dén cai tién trong cong ngh¢ tu dong hoa tao ra
cong cu xu ly cung lac nhiéu mau thay vi timg
mau don 1¢, gop phan 1am giam thiéu thoi gian cua
cac quy trinh, dong thoi ting tinh chinh xac, do lap
lai cua thi nghiém. Nhiéu hé théng lam viéc c6 thé
tich hop vdi cac thiét bi bén ngoai, tao ra “dong
chay cong viéc” lién tuc tir dau vao t6i dau ra ma
khong can nhiéu sy diéu khién cta con ngudi nho
canh tay robot va cac phan mém hd trg (7).
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Tiép theo cong nghé ty dong hoa 1a nhing nghién
ctru x4c dinh hinh anh, tao diéu kién cho viéc quan
sét, theo ddi cac té bao hoat dong trong thoi gian
thuc. Viée str dung két hop kinh hién vi quang hoc
va kinh hién vi dién tr 1am cho viéc quan sat cac
qué trinh dang dién ra trong té bao dong thoi ghi
lai hinh anh tic thoi tré nén dé dang hon trudce rat
nhiéu. Nhimng Ung dung nay co tam quan trong
trong nghién ctru vé cac con dudng truyen tin hiéu,
chuyén hoa cac chat tir d6 phat trién cac phuwong
phép chira tri bénh.

Bén canh cac hé thong kich thudc 16n tim c& vi
md, trén thé gidi hién con phét trién cic cong cu
theo hudng vi md, cu thé 1a & kich c& nano,
thuong duoc hiéu 1a nanometer (nm, béng 10° m).
Cong ngh¢ nano cho phép van chuyen nhiing thuc
thé sinh hoc hay cac phén tir thudc str dung trong
chan doan va chita bénh. Uu diém vuot troi cua
hat nano (1am tir vang, bach kim, hay sét oxide boc
silica, vv.) 1a kich thudc nho c6 thé dé dang di vao
té bao, lam gidm déng ké chi phi danh cho hoa
chit, nguyén vat liéu di kém, va dong thoi ting do
nhay cua cac quy trinh chan doan véi lugng miu
rat it. Pay chinh 14 tién dé cho cac nghién ctru xay
dung mo hinh phong thi nghiém trén mot vi mach
(lab-on-a-chip) gan day.

Ngoai nhitng tién bd trong viéc phat trién cong cu
dién hoa (thiét bi do pH, do dan dién, thé oxi hoa
khir, ndng do ion, wv...), cac hé thong xur 1y cao
cap (toc do, o phan giai, d6 nhay cao hon nhiéu
lan so voi trude day), su ra doi cua cac bo kit da
gop phan khong nhirng diy nhanh téc d6 (hay sb
luong) cua cac nghién ctru khoa hoc sy sdng ma
con lam ting tinh chinh xac (chat lugng) cua
nhting nghién ctru nay.

Khuynh hwéng phat trién cia khoa
hoc sw song trén the gi¢i va & Viét
Nam

Mot cau hédi quan trong dugc dit ra 1a, véi nhiing
cong cu hién dai nhu trén, cdc nganh khoa hoc sy
song s& tiép tuc phat trién theo khuynh hudng nao.
Céc tap chi chuyén nganh vé tién bo trong cong
ngh¢ sinh hoc (8), nhiing bao cdo hang ndm veé
khuynh huéng phat trién ctia khoa hoc sy song 1a
noi t6t nhat dé tim céu tra 10 cho cau hoi trén. Co
thé thdy mot khuynh huéng ndi bat 13 viéc phat
trién y hoc ¢4 nhan hoa (personalized medicine)
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(9) da, dang va sé& thu hit sy quan tdm ctia mot
luong déng ké cac nha nghién ciru thude linh vuc
khoa hoc su séng. Y tuong xdy dung phac d6 diéu
tri bénh riéng cho timg bénh nhan dya vao hiéu
biét v& genome cta mdi ngudi co 18 s& trd thanh
hién thyc trong tuong lai khong xa. Mot su kién
dic biét dién ra méi day 1a viéc mot sb nha dau tu
da thanh 18p quy tai trg danh ri€ng cho nhiing
nghién ctru dot pha thudce linh vuc khoa hoc su
song tri gia 3 triéu USD cho mdi nha khoa hoc dat
giai. Lan trao giai dau tién dién ra vao dau nim
2013 da trao tang 33 tri€u USD cho 11 nha khoa
hoc 1am nghién ctru vé genome, t& bao gdc, va
nhitng bénh nan y, nham kéo dai tudi tho va duy
tri strc khoe cua con ngudi (10). Ciing nhdm muc
tiéu phuc vu cho cude song, mot dinh huong 16n 1a
tiép tuc phat trlen cac nghién ciru vé thyc pham dé
tao ra cac glong cay trong, vat nuoi cd san 1u0’ng
cao, stc chdng chiu t6t voi nhimg diéu kién khic
nghiét cia moéi truong. Tién si Norman E.
Borlaug, ngudi chu chdt trong viéc khai dau cude
Céach mang Xanh vao thap ky 40 va 50 cua thé ky
20 va da dugc trao giai Nobel hoa binh cho nhiing
dong gop cua minh cling chinh la nguoi sang lap
ra giai thuong “Thuc pham thé giéi” dé thic day
sy phét trién ciia nganh Khoa hoc thue pham, mot
nhanh trong Khoa hoc sy song (11). Ngoai nhitng
nghién cru nham phuc vu truc tiép cho doi séng
con nguoi, cac nha khoa hoc con dic biét quan
tam dén nhiing nghién ctru dé dam bao tinh bén
ving. Déy chinh 1a dong lyc cho su ra doi va phat
trién manh m@& cia khoa hoc mdi trudng nham
muc tiéu giai quyét van dé 6 nhiém, hudng t6i sy
hai hoa gilra con ngudi va thién nhién.

O Viét Nam, khoa hoc su séng dang dén tré thanh
mot phan khong thé thiéu trong ké hoach phat
trién khoa hoc cong nghé chung ciia ca nudc. Theo
danh muc dé xuit cac dé tai nghién ctru khoa hoc
cong nghé thudc nganh hoa dugc nim 2014 (12)
va danh sach nhimng dé tai trong linh vuc khoa hoc
sur séng duogc tai trg boi quy Phat trién Khoa hoc
va Cong nghé Qudc gia (NAFOSTED) (13), rat
nhiéu dé tai dit ra muc tiéu 1a c6 duge san phérn
tach chiét tir cac dbi twong dong thuc vat. Pic
trung cua Viét Nam la mot nu6e can nhiét doi voi
nén san xuit nong nghiép phat trién, 12 ngudn cung
cap duoc lidu thién nhién, nong san phong phi.
Viéc xay dung cac quy trinh tach chiét nhitng hop
chét c6 dugc tinh (vi du: allicin 1am thudc trir sau
tir t0i, cholic acid nham diéu tri soi mat va bénh
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gan tr mat bo, vv...) la mot khuynh hudng phu
hop véi didu kién trong nudc va trén thuc té da co
nhiéu san phiam dugc dua ra thi truong (14). San
xudt vaccine ciing 1a mot khuynh hudng phat trién
dang chd y (15). Tuy nhién, dé theo kip véi thé
gidi, Viét Nam ciing can dau tu vao nhitng nganh
nghién cuu co ban thudc linh vuc khoa hoc su
song ma khong qua chu trong vao viéc phai co san
pham mang tinh thuong mai.
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Cay trong bién doi gien: Nhitng thanh tuu va nguy co
Pham Tung Anh?

LTrung tam cong nghé di truyén iing dung, Khoa thd nhurong va cay trong, truong dai hoc téng hop Georgia, Thanh phé Athens,
Bang Georgia, My

* Moi thic mic vé bai viét xin lié hé email: anhtpham7@gmail.com

Abstract: Genetic modification has been utilized extensively in many economically important cash crops
in order to improve yields, disease resistance, food quality, and other agronomical traits. Plants carrying
advantageous and desired phenotypes which have not seen in nature were achieved in laboratory in a
short time, providing both producers and end-users with a lot of benefits. However, there also have been
great concerns about the safety and effects of these engineered plants toward ecosystem, biodiversity, and
most importantly consumer’s health. This review discussed some notable achievements in the production
of GM plants, how genetically modified (GM) plants were regulated in the U.S., and summarized existing
evidence about possible impacts of the GM plants and their products to nature and humans. Although the
value of GM plants is undeniable, the negative effects of GM plants in some case are confirmative but in
other circumstances have not yet completely determined or falsely understood. In order to make the best
use of GM plants and its products, both creators and consumers must be aware and take into consideration
all these factors.

Toém tit: V6i muc dich ting ning xudt, ting kha ning phong chdng céc loai sdu bénh ciing nhu dép wng
cac doi hoi cao vé chat lugng san pham cay tréng, cong nghé bién doi gien da dugc &p dung trén nhiéu
loai cay trong chu dao c6 gid tri kinh té cao va da thu dugc nhiéu thanh tyu mang tinh dot pha. Cay trong
chuyén gien (CTCG) da mang lai nhleu loi ich cho ca cac nha san xuit va nguoi tiéu dung. Tuy nhién bén
canh d6 con co6 rat nhiéu quan ngai vé mirc 6 an toan ddi voi stuc khoe con ngudi ciing nhu cac anh
huong khéc cia CTCG ddi véi sy da dang sinh hoc va hé sinh thai. Bai viét nay tong két so lugc mot sé
thanh tuu ndi bat vé& cong nghé chuyén gien trén cy tréng ciing nhu quy trinh kiém duyét ngit nghéo qua
trinh thuon mai hdéa CTCG ¢ Hoa Ky. Mot vai tac dong tiéu cuc d duoc tim thiy nhung noi chung cac
nha khoa hoc dang can nhiéu thoi gian va tién bac hon nira dé chitng minh va hiéu rd hon nira cac tac hai
ctia CTCG nham khai thac ti da céc loi ich cua chung.

Tir khoa: Cay trong chuyén gien | kiém duyét GMO | thuc pham bién ddi gien.

Léi mé dau

Trong qué trinh tién hoa hang triéu nam, con
nguoi da ¢b gang thuan hoa thién nhién, chon loc
va tao ra nhiing cay trdng co ich dé duy tri va phat
trién su song Cua con nguoi. Thé nhung - mot ky
nguyén maéi vé sinh hoc da mo ra ké tir nam 1973,
khi Herbert Boyer va Stanley Cohen la nhirng
nguoi dau tién tao ra sinh vat bién doi gien (hay
viét tat la GMO tir chit tiéng Anh - genetlcally
modified organism) bang cach chuyén cac gien
khang khang sinh vao plasmid cua vi khuan
E.coli®. Khi 4p dung trén cdy trong, cong nghé
bién d6i gien da tré nén thanh cong hon bao gio
hét bai nd da pha v& ngan cach cua tu nhién dé tao
ra nhimg glong cay trong c6 nhiéu dic diém uu
viét khéng hé co trong tu nhién truée day. Nhung
chinh qua trinh nay ciing dat con nguoi ding trude
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cau hoi: dot pha nay 1a tt hay x4u, lidu n6 c6 phai
la thanh tyu Ki diéu ciru thé gioi thoat khoi dich
bénh va nan doi trong tuong lai, hay chi la mot the
cdng nghé cd ich nhét thoi nhung lai c6 thé gay tac
hai 16n cho con ngudi va thién nhién. Bai viét nay
khong di sdu vao van dé ki thuat cia cong nghé
bién dbi gien ciing nhu thé hién quan diém c& nhan
déi vei cay trong va thyc pham bién doi gien, ma
chi tong hop céc y kién cua ca hai phia doi lap vé
uu diém cling nhu tac hai cua cay trong va thuc
pham bién doi gien dé ngudi doc tu rit ra cau tra
l61 cho chinh minh.

Vé mit dinh nghia chung, sinh vat bién d6i
gien la nhirng sinh vat (ngoai trir con nguoi) co
ciu trac gien thay ddi khong theo cach thuc tu
nhién nhu giao phdi hay téi t6 hop ciu tric DNA.
Cong nghé bién ddi gien cho phép chuyén mot
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gien mong mudn cia mot sinh vat ndy sang mot
sinh vat khac va nho d6 sinh vat nhan dugc gien sé
¢6 duogc tinh trang mai ma trude d6 né khong co.

Anh 1. Minh hoa cua ngd bién ddi gien.
Ngudn: www.foodylife.com

Tai sao déi khi phai phat trién cay trong
bién doi gien ma khéng dung cach thic lai
tao tw nhién?

1. Qué trinh chon tao giéng theo cach thong
thuong doi hoi thoi gian lau, ton kém va viéc tinh
trang tao ra khéng bén viing lai kha pho bién, nhat
la d6i véi cac tinh trang do nhiéu gien quy dinh
nhu chiu han hay ning xuit. Day 1a diéu cac nha
san xuat hat giéng cay trong déu khéng mong
mudn. Nguyén nhan 14 trén nhidm sic thé, doi khi
gien c6 loi (vi du gien khang bénh) lai & gan gien
6 hai (vi du gien ning xuat thap, hat nho). Khi
cho giao phéi giira hai cé thé theo phuong thic tu
nhién doi hoi nha chon gidng phai lai lién tuc
nhiéu thé hé (7-9 thé he), hodc phai tao mot quan
thé rat lon (hang chuc nghin ca thé) méi co the
loai bo hoan toan gien xiu va gitt lai gien tét.
Trong khi d6 ki thuat di truyén cho phép chuyén
chi mot hoac vai gien co ich vao gien ctia mét sinh
vat khéc trong vong mot thé hé. Do vay rit ngan
thoi gian va tao ra hiéu qua tac thoi.

2. Cong nghé bién dol gien phé va ranh gidi
ty nhién ngin cach cac gidng loai, Chang han vi
khuan va ngd duong nhién khong thé lai tao V6i
nhau. Nhung chiing ta c6 thé chon mot gien c6 ich
cua vi khuan va chuyén sang cho cay ngd, gidp
cay ngd cd mot dic tinh méi c6 ich nhu chdng bi
sau an la.
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3. Tinh trang do lai tao tu nhién thuong
khong on dinh va doi khi khong thé thuc hién lai
tao bang con duong ty nhién (céc gien quy dinh
mot tinh trang nhung ¢ qua gan nhau trén cung
mot nhidm séc thé nén kho xay ra tai to hop).

" Ngo thuong khong bién doi gien

Anh 2. So séanh gitta ngd Bt va ngd thuong
Ngudn: npr.org

M@t s6 thanh tyu tiéu biéu cia cong nghé
phat trién cay trong bien doi gien.

Cong nghé bién do6i gien da dat dugc nhiéu
thanh tuu bai qué trinh tao ra cay trdng chuyén
gien c6 nhirg dac tinh quy (nhu tinh chiu han,
tinh d& khang véi thudc trir sau, va kha ning
khang sau bénh) dugc rdt ngin, ca thé bién doi
gien c6 dac tinh mong mudn va én dinh trong thoi
gian dai. Duéi day chi 1a vai s6 thanh tyu tiéu biéu
c6 tinh tng dung cao:

V& mat khang sau bénh: cay bién dbi gien Bt
khéng sau hai 4. Sau hai 14 1a mot trong s cac sau
bénh chu yéu cua cy trong. Néu khéng sir dung
thudc trir sdu, ning xuit cua cdy trong s& bi giam,
nhung sir dung thudc trir sdu s& lam tang chi phi
san xuit, day gia thanh cua san phim lén cao,
ngoai ra gay tac hai dén méi trudng va anh huong
sic khoe cua ngudi tiéu ding. Nhung céc cay bién
dbi gien Bt (ngd Bt, bong Bt, dau twong Bt,... ) cb
thé khang lai sau hai 14 vi ching c6 chia protein
ciia mot loai vi khuan Bacillus thuringiensis. Loai
vi khuén nay tiét ra cac protein 1a doc t6 nhung chi
c6 tac dung trén voi mot s6 loai sau hai 14 chinh
ma khéng anh hudng téi cac loai con trung, dong
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vt ciing nhu con ngudi. Vi vy, cay bién ddi gien
Bt ¢ thé mang lai nhiéu lgi ich nhu giam thiéu
viéc str dung thudc trir sau, giam gia thanh va dam
bao ning xuit cho ngudi nong dan ciing nhu sic
khée cho nguoi tiéu dung (giam nguy co co 1an
thudc trir su trong thuc pham)3 4,

Vé mit dinh dudng: bénh md mét do thiéu vitamin
A 1a bénh thuong gip & cac nuéc thé gisi the ba.
Theo bao céo cua to chic y té thé giéi (WHO),
hang nam wdc tinh trén thé gidi c6 500,000 trudng
hop mu mét do thiéu vitamin A va 2 triéu nguoi
chét vi cac bién chung do thiéu vitamin A. Cac
nha khoa hoc cua Vién cong nghé cay tréng-vién
khoa

hoc lién bang Thuy Si
da tao ra giébng gao vang c6 chira ham luong cao
chat beta-carotene (vitamin A) bang céng nghé
bién doi gien®. Udc tinh la 72 gram gao nay s&
cung cap 50% luong vitamin A hang ngay cua tré
1-3 tudi. Piéu dang quy hon nira 1a gibng gao vang
nay dugc phét trién cho nong dan ¢ nhitng nuéc
nghéo trén thé gi¢i va cong nghé nay duoc phat
trién khdng nham muc dich thu lgi nhuan nén s&
duoc str dung mién phi. Hién nay, vién nay dang
c6 ké hoach nghién ctru 1am ting ham lugng sat c6
trong giéng gao vang néi trén.
Anh 3. Gao thuong (trai) va gao bién d6i gien c6
nhiéu vitamin A nén c6 mau vang dam (phai).
Ngudn: goldenrice.org

Mot vi du khac la cong ty gidng cay trong
Pioneer-Dupont ¢ MJ ciing da phat trién thanh
cong mot giong dau tuong c6 thanh phan acid béo
trong dau dau twong giong nhu cua dau 6 liu (1a
loai dau thuc vat rat tét cho suc khoe con ngudi).
Véi chi phi ré hon nhung chét luong lai tuong
duong vai dau 6 liu, két qua nay di dem lai nhiéu
lgi ich cho ca nguoi tiéu dung va cac nganh cong
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nghiép st dung va ché bién dau dau tuong & 7.
Didu nay vo cung c y nghia dbi voi cac nudc da
phét trién vi hién nay bénh béo phi hay tim mach
dang 13 van nan cua nhimg nuéc nay chi khong
phai Ia nan do6i hay nan suy dinh duéng. Viéc ra
doi dau dau tuong c6 thanh phan tét nhu dau oliu
nhung gia ré hon s& gilp tao ra mot ché do dinh
dudng va céac thuc pham ché bién sin c6 loi cho
suc khoe ctia nguoi tiéu dung cling nhu lam giam
chi phi chiam séc y té cho cong dong cua toan xa
hoi.

Anh 4. Dau dau tuong bién di gien c6 thanh phan
acid béo giéng dau 6 liu.
Nguon: pioneer.com

V& cay canh: mét loai hoa hong tim da duoc
tao ra bang cach chuyén mét cau tric bao gom béon
loai gien khac nhau cung lic trong d6 c6 gien
delphinidin vén tao ra mau xanh trong mot loai
hoa khac?. Diéu nay mang lai nhiéu loi nhuan cho
cac nha san xuat hoa hong do nguoi tiéu dung rat
wa chuong loai hoa hdng tim véi mau sic chua
tirng c6 nay.
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Anh 5. Hoa hong bién ddi gien c6 mau tim.
Nguon:http://www.valentine.gr

V& mat y hoc: vic xin va thudc thuong doi
hoi chi phi cao dé san XUt va bao quan®. Cac nha
khoa hoc da tao ra glong khoai tay va ca chua bién
doi glen cd chira vac xin. Cac Van dé vé van
chuyén, bao quan hay quan ly céc vic xin cé trong
c4c loai cu qua s& tro nén dé dang va kinh té hon
nhiéu so véi phuong thirc truyén thdng.

Kiém duyét cay trong bién déi gien ¢ Mi:
mot qué trinh lau dai va ton kém.

Mic du cay trong bién ddi gien c6 thé nhanh
chong dugc tao ra trong phong thi nghiém, nhung
dé thuong mai hoa chlng la qua trinh vo cung t6n
kém. O Mi, viéc tham dinh do an toan cua sinh vat
bién ddi gien do mot hodc ca ba co quan 1a Cuc
kiém dinh thyc pham va dugc pham Mi (FDA),
Co quan Giam dinh Suc khoe Bong vat va Thuc
vat cua Bo Nong nghiép Mi (APHIS), va Co quan
Bao vé Moi truong (EPA) chiu trach nhiém. Chi
phi cho toan bg qua trinh nay chi tinh riéng ¢ Mi
dao dong tir 20 dén 30 triéu d6 1al°. Mubn duoc
cap phép trong cay bién ddi gien & mot nudc khac
duong nhién cong ty hat giéng phai tiép tuc thuc
hién cac qué trinh kiém duyét ctua nuée do, va do
I& d6 téng chi phi dé trdng dai tra cay trong bién
dbi gien trén toan thé gioi wc tinh gip 5-6 lan con
s6 nay. Ciing vi 1i do ndy ma chi c6 mot sb cay
trdng quan trong c6 thé thuc su thu lai loi ich kinh
té nhu ngd, dau tuong, bong... médi duoc cac cong
ty hat gidng chon dé phét trién thanh cay bién doi
gien. Theo b&o cdo cua FDA, trong nam 2012,
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béng chuyén gien chiém toi 94% dién tich tong s6
bong dugc trong, dau twong va ngd chuyen gien
cling chiém ti 1¢ cao nhu trén véi con sb tuong (g
1a 93% and 88%?*.

Vi sao qua trinh kiém dinh cay trdng lai tén
kém dén vay? Lay vi du & nu6e Mi, bat ki sinh vat
bién ddi gien nao ciing déu duoc coi 1a sinh vat c6
hai cho dén khi ca nhan hoic cong ty phat trién
sinh vat nay thuc hién moi thu tuc dé ra bai cac co
quan kiém dinh va tir d6 cung cap dugc so liéu
ching minh 1a sinh vat bién doi gien d6 c6 do an
toan giéng sinh vat khdng bién doi gien cung loai.
Chang han dé chimg minh d6 an toan cua bt ki
cay bién doi gien nao, cong ty hat giéng cua My
phai thuc hién cac buéc duge quy dinh bsi FDA
nhu sau'?:

1. Chuén bi dua ciy trong bién dbi gien vao qua
trinh kiém dinh.
2. Trong cay bién doi gien d6 trong vong 3 nim &
it nhat 1a 21 dia diém dai dién cho nhitng vung dia
Ii trong nhiéu glong cay nay.
3. Cay trong bién doi gien s€ dugce danh gia veé mat
kiéu hinh (46 nay mam, chiéu cao cdy...), ca cay
va hat s& duoc danh gia ham luong cua cac chat
khoéng, chit xo, chat béo, protein, axit amin,
..Va trong moi thi nghi¢m kiém tra, cay bién doi
glen va cay khong blen d6i gien ddi ching phai c6
su gidng nhau va sai s6 phai dusi 1%.
4. Phan tich phan tir vé toan bo cau tric gien
chuyén vao trong sinh vat bao gém su 6n dinh cua
ciu trdc nay qua it nhat 1a bon thé hé.
5. Phét trién cac xét nghiém ELISA va cac thi
nghiém kiém ching dé xac nhan sy c6 mit cia
protein dugc tong hop boi cac gien di duoc dua
vao sinh vat bién doi gien.
6. Panh gi4 cau tric, chirc nang va hoat tinh cua
protein tao ra bdi cac gien dugce dua vao.
7. Banh gia d¢ an toan cua protein tao ra boi gien
dugc dua vao: kha néng gdy di tng, doc tinh va
kha nang ti€u hda cac protein nay khong chi trén
chudt ma con trén nhiéu gia stc, gia cam. CAc thi
nghiém vé doc tinh cua cac loai protein bién doi
gien thuong duogc tién hanh trén chudt va ga véi ba
loat thi nghiém: 42 ngay (thi nghiém vé mat dinh
dudng), 90 ngay (doc tinh thudng), 14 ngay (doc
tinh cao). Kha nang gay di tng cua protein bién
ddi gien duoc phan tich theo tiéu chuan caa FDA
dé ra nam 1994 va tiéu chuan cia FAO/WHO nam
2001.
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8. Panh gia anh huong cua cdy bién déi gien dén
mbi truong con dugc thé hién & viéc danh gia tac
hai cua cay bién doi gien dén khoang 60 loai sinh
vat c6 trong méi trudng ¢ trong cay bién ddi gien
vi du nhu giun dat, cac loai buém, chim, ong, v.v..

Anh 6. Khoai tay bién dbi gien dugc thi nghiém
trén phuét.
Ngudn: Wayne Parot

Sau khi tong hop toan bo céc sé liéu tir tat
ca cac thi nghiém nhu trén, tuy vao loai sinh vat
bién d6i gien ma mot hodc ca ba co quan kiém
dinh s& dua ra quyét dinh d bo lénh cam déi voi
sinh vat bién d6i gien d6. Mot cay trongbién doi
gien chi duoc cép phép dé duoc thuong mai hda
khi co dii bang ching cho thiy né khdng gay ra
cac van dé vé sic khoe va méi truong, cd ham
lugng dinh dudng va c6 cac gia tri ndbng nghiép
tuong duong vai cy trong cing loai khéng bi bién
doi gien.

Nhirng tac hai c6 thé c6 cia cay trong va
thwc pham bien doi gien:

Cugc tranh luan gitra nhiing ngudi ung ho va
phan dbi cay trdng blen doi gien va thyc pham co
nguon goC tor cay trong bién ddi gien da va van
dang tiép dién. Nhiing tranh luan cua ca hai phia,
phia ung hé va phia phan déi chu yéu trén cac van
dé sau: doc hai cho méi truong, co hai cho suc
khoe cta con ngudi, va anh huong dén kinh té.

1. Anh huéng dén méi truong: da sb céc thi
nghiém khoa hoc trong van dé nay déu chua mang
lai két luan cudi cung. Rat nhiéu thi nghiém da
dugc thyuc hién, nhung chung khéng cho két qua
ddng nhét, va vi thé mdi phia déu dung nhitng sé
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liéu cé lgi cho minh. Ngay ca khi nhitng tiéu cuc
cuia viéc sir dung cay trong bién doi gien da duoc
phét hién, thi ciing ludn c6 nhiing bién phép cé thé
duoc thuc hién nham giam thiéu nhimng tic dong
nay. Sau ddy 1a nhitng tac hai c6 thé co dén moi
truong cua cay trong chuyén gien:

- Nhitng tic déng khong luong trudc cua cay
bién ddi gien ddi véi cac sinh vat khac vén khong
phai 1a ddi twong chinh ciia né: van dé nay ciing da
dugc nghién ciru va cac béo cdo déu khong cho
mot dép so chung Mot nghién ciu cong bo nam
1999 di cho thdy phin hoa cua ngd Bt von dé
ngin nglra sau can |4 lai lam ting ti 1é chét ciia sau
cua loai buémbong tai D. plexippus 2. Thirc dn
chinh cua loai sdu nay la cdy co sira A. syriaca chir
khong phai 1a ngd. Tuy nhién, ti 1€ t&r vong cua
sau cua loai buém bbng tai ¢ xung quanh khu vygc
trong ngd Bt cao hon so vdi ¢ khu vuc tréng ngd
khong bién doi gien dbi chimg da khién nhom
nghién ciru ndi trén dua ra gia dinh 1a phan hoa
cua ngb Bt bi phat tan theo gid, bay 1én va dau trén
cay co sira va gay ngd doc cho sau cua loai buom
D. plexippus. Tuy nhién nhung bao cao sau nay
déu cho thay su ting trudng va phat trién cua loai
budm noi trén cling nhu cong ddng vi sinh vat co
trong moi trudng gan noi trong ngd Bt la khong cé
su khac biét so véi noi trong céc loai ngd khong
bién ddi gien4 1,

- Giam hiéu qua cua viéc dung thudc trir sau:
cac nha khoa hoc lo ngai rang viéc str dung cay
trng c6 chat Bt s& gop phan tao ra loai con tring
khéng lai chit Bt va diéu nay da duoc ghi nhan boi
mot s6 cong trinh nghién ciu gan day'®-1,

- Tao ra loai co khang thubc diét co: cd thé
cac loai co s& lai tao chéo vé6i cac giéng cy bién
d6i gien va khang lai thubc diét co. Mot vai loai co
khang thubc diét co da dugc phat hién tai bang
Georgia, Mi. Nguyén nhan cua Viéc nay duoc cho
rang khi nguoi ndng dan ding maot ldc nhiéu loai
thudc diét co co doc tinh cao cling véi cac phuong
phép diét trir co hoc (nhd, cudc) dan dén viéc phat
trién gien khang thubc trén cé cham lai. Khi dung
cay bién d6i gien, do chi can ding mét loai thube
diét co la glyphosate (mét loai thudc khong co tinh
doc hai cao bang cac loai thubc khac) ma khéng
dung thém cac phuong phap co hoc da tao co hoi
dé co dai phét trién tinh khang rat nhanh ddi voi
thudc diét co .

- Gien dugc chuyén vao cay bién doi gien s&
phat tan va nhiém tap cac cay dai trong tu nhién.
Vao nam 2001, c6 mot bao cao khoa hoc cho thdy
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gien chuyén vao ngd Bt da duoc phat hién ¢ mot
s6 loai ngd dai & Mé-hi-co, noi c6 so luong cay
ngd dai da dang nhat trén thé giéi. Tuy nhién,
nhiing khe h¢ trong phuong phap va két qua cua
nghién ciru nay da dugc phan tich 2% 2L va cac thi
nghiém sau d6 déu khong tim thdy gien duoc
chuyén vao ngd Bt trong ngd dai?2. Nhiéu nghién
ctru da cho thay cac cay trong c6 kha ning phat tan
hat phan va lai tao ty nhién voi cay khac cung loai.
Do d6, gien dugc chuyén vao trong cay bién doi
gien di duogc tim thay trong cay dai trong tu nhién
trong béan kinh tir 10 m dén 3,8 km%. Tuy nhién,
kha nang nay phu thudc vao tung loai cay, diéu
kién moi truong va dic diém cua hat phin cua
ting loai cay*’.

2. Anh hwéng 1én sic khée con nguoi: da sd
cac tai lieu nghién cau cho thay thuc pham bién
doi gien co nguon gdc tir cay trong bién doi gien
khéng c6 hai dén sinh truong va phat trién cua cac
dong vat chiém da s6 2%. Tuy nhién, con s nay chi
pho bién d6i véi cong dong nghién ciru khoa hoc,
ma lai khong dén duoc dai ching. Tiéu biéu nhu
mot cong trinh tdng hop c4c nghién ctu v& sinh
vat bién déi gien duogc tai trg bai lién minh chau
Au trong gan 25 nim cho thiy rang chua c6 mot
bang ching khoa hoc xé4c thyc cho thay sinh vat
bién ddi gien thuc su gay hai cho méi truong va
sic khoe cua nguoi s dung thuc pham bién doi
gien?. Ngoai ra, hon 600 bai bao khoa hoc nghién
ctru V& tac hai cia GMO da duoc téng hop ¢ trang
web:  http://www.biofortified.org/genera/studies-
for-genera/. Tat ca deu cho thay khong thdy c6 vat
licu ADN la tir cdy trong bién dbi gien ¢ trong co
thé cua c4c vat nudi dn cac thirc an bién ddi gien,
va do vay, thuc pham bién doi gien khdng thé gay
ra tac hai nao cho nguoi sir dung. Mot nghién ciu
téng hop gan ddy nhat vao nim 2012 cta cac nha
khoa hoc Anh va Phap, dang trén tap chi Thuc
pham va Chét doc hoa hoc, trong d6 xem xét gan
12 thi nghiém ngin han va dai han (tir chin thang
cho dén hai nam), va gin 12 thi nghiém khac
nghién ciru tir hai dén nam thé hé dong vat an cac
thuc phiam bién ddi gien, dd chimg minh duoc
rang cay trong bién ddi gien c6 ham lugng dinh
dudng tuong dwong véi cac cay trong binh thuong
va hoan toan an toan trong ché bién thyc pham va
thirc an chin nu6i®. Mac du cé nhirng khac biét
nho duoc phat hién, nhung ching nam trong gidi
han cho phép va khong gy ra cac tac hai nao vé
mat sinh hoc?*.
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Trong khi dé, gidi truyén théng va nhing
ngudi phan d6i GMO ludn bo qua thdng tin tir gioi
khoa hoc ma chi chon ra mét sé nhé cac bao céo
vé tac hai cua viéc st dung thuc phdm bién ddi
gien dé& minh chiing cho luan diém caa minh.
Nhiing bai bao nay ludn béo cdo céc con sb cho
thdy su khac nhau giita thuc pham bién dbi gien va
nhom ddi chimg trén dong vat thi nghiém ma doi
khi khong chd y rang su khac nhau nay c6 thuc su
khéc biét vé thong ké, hay nhitng khéc biét nay c6
nam ngoai ngudng cho phép hay khong, hoic c6
thé gay hai vi vé mat sinh/hda hoc hay khang lai 1a
mot diéu hoan toan khac. Tiéu biéu co thé ké dén
hai két qua nghién ctu vén dugc sir dung nhiéu
boi nhitng ngudi phan déi thue pham chuyén gien.
Nghién ctu thir nhat caa nha khoa hoc Pusztai ¢
Anh ching minh la duong tiéu hdéa cua céc con
chuét thi nghiém an khoai tdy bién ddi gien co
Xuit hién cac ranh va ton hai vé mé%. Tuy nhién,
bai bao nay di duoc hai hoi ddng khoa hoc khéc
nhau thdm dinh chi ra nhiéu thiéu sét va ching
minh rang né khéng du chung cir khoa hoc va cé
do tin cay khong cao. Khoai tay bién doi gien
duogc dung cho nghién ciru nay do chinh nha khoa
hoc nay tao nén ma khong phai la loai khoai tay
dugc phat trién boi cac cong ty giong cay trong,
von phai trai qua qué trinh kiém dinh lau dai va
t6n kém hang triéu d6 la. Hon nira, sé liéu cua
nghién ctru nay cling dugc cho la so sai va quan
trong nhat 1a khong cho thiy duoc sy khéc nhau
that su c6 v nghia thong ké. Bai b4o tha hai duoc
cdng bd vao nam 2011 da két luan rang chat Bt da
dugc tim thay trong miu mau caa nhiéu phu nir va
thai nhi & mot bénh vién & Quebec, Canada. Két
qua nay dugc quy cho la do an thuc pham tr ngb
bién doi gien Bt, diéu nay di lam day Ién su lo
ling cia nguoi tiéu dung ciing nhu con thinh no
cia nhimg ngudi chéng lai thuc phiam bién déi
gien®. Tuy nhién, t6 chuc tiéu chuan thyc pham
ciia Uc va New Zealand di chi ra cac thiéu sét
trong lap luan va nghién ciu caa cac tac gia bai
bao nay. Thi nhat, viéc quy két 1a ham lugng chat
Bt trong méu cua phu nir ¢ trong nghién cau nay
1a do an ngd bién ddi gien Bt 1a thiéu cin cur khoa
hoc. Chat doc Bt vén con duoc dung nhiéu trong
céc chat trir sau pho bién (Delfin, Dipel) phun trén
nhiéu loai ciy rau khac nhau nhu khoai tiy, ca
chua, sup lo, dua hiu, ... va tham chi duoc phép
st dung trén cé4c loai thuc phim dwoc dan nhén
“hitu co/sach”. Do vay viéc tim thdy ham luong Bt
trong mau khong thé két luan Ia do lién quan toi
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Viéc an ngd bién d01 gien khi ma chua phan tich ki
cang ché do an udng va dinh dudng cua nguoi
tham gia nghién ciru dé phan biét dwoc ham luong
Bt trong mau 1a do an ng6é Bt hay do an cac rau
qua c6 phun thubc chira Bt. Hon nita, dé tich tu
ham lugng Bt nhu trong nghién cttu nay, mét con
ngudi phai tiéu thu mot lwong ngd gap nhidu lan
so v&i khau phan an cia mot ngudi binh thuong.

3. Anh huéng dén kinh té, xa hgi: mic du cay
trdng bién dbi gien dugc quang céo la s& gilp
ngudi ndng dan giam duoc chi phi cho thuéc trir
sdu va c6 ning xuat cao hon, trong thyuc té, nhitng
ngudi ndng dan lai bi 1€ thuoc vao cobng ty hat
gidng vi méi nam ho budc phai mua gidng méi ma
khong thé sir dung lai hat thu tir vu truéc?.
Nguyén nhan la vi hat giong bién doi gien ma ho
mua nam dau tién tir cac cong ty hat glong s€
khéng thé thy phan & cAc vu mua tiép theo. Doi
véi nguoi nong dan cua cac nudc thi ba, chi phi
dit do cua gidéng cay chuyén gien va sy 1¢ thuoc
vao cong ty hat giong s& khién sirc hap dan cua
cay trong chuyén gien giam di. Thém vao do, cac
cong ty nay ludn tuyén truyen rang chi co cay
trong bién ddi gien méi c6 thé gilp con nguoi san
XUat ra da lugng thyc pham dé nubi dan sb thé
gii, vbn dang ting 1én v6i muc do6 chong mit.
Tuy nhién, ning xuét tréng trot con chwa cao cua
cac nuoc thar ba khong han la chi vi thiéu hat
gidng tét ma con do nhiéu yéu té khac nhu tinh
trang thiéu phan bon, may moc, dat dai can cdi, va
trinh d6 quan i con yéu kém?°. Mit khéc, nguyén
nha&n gay ra nan d6i ¢ cac nudc thir ba cling khong
phai chi do thiéu thuc phim ma con do céc van dé
kinh té x& hoi nhu tham nhiing hodc qué trinh phan
phéi thuc pham khéng cong bang khién cho nhiing
ngudi nghéo khéng thé tiép can dugc véi nguon
thire an nay.

Két luan

Déi vai cac nha cdng nghé sinh hoc, GMO 1a
mot trong nhirng thanh tuu Ki diéu cta nganh cong
nghé sinh hoc, 1a mét trong nhimg phuong ti¢n
gidp giam bét &p luc vé nguon thuc pham va thudc
men do tinh trang dan sé the gidi dang gia tang voi
tbc do chong mat. Cay trong va thuc pham bién
dbi gien qua thuc d3 mang lai nhiéu loi ich nhu
giam thiéu nhitng cai chét khong dang c6 vi thiéu
dinh dudng, hoic giam nguy co nhiém doc do sir
dung thuc phidm c6 mam bénh. Bdng thi gidp cay
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trdng c6 kha niang dé khang vai sau bénh tét hon
va quan trong nhat 1a c6 ning xuit cao hon. Tuy
moi su so sanh déu la twong dbi, nhung sy so sanh
vé mic do loi, hai cua cay trong/thu:c phdm
chuyen gien véi cay trdng/thuc phdm hitu co co
phan nao gidng véi su so sanh giira chiéc xe dap
va chiéc xe 6 t8. Mic du xe dap mang lai nhiéu loi
ich nhu rat c6 lgi cho stc khoe caa con ngudi hay
than thién véi moéi trudng nhung tde do lai cham
va chd dugc it ngudi va hang hda. Trong khi d6 6
t6 lai xa ra khi thai gay 6 nhiém mai truong, co hai
cho suc khoe con nguoi nhung lai di nhanh hon va
chuyén ché sé lugng nguoi va hang héa nhiéu hon
so v4i xe dap. R® rang 1a 6 t6 van la nhiing
phuong tién giao théng uu viét khong thé thiéu
trong xa hoi hién nay. Cai ma con nguoi dang lam
khong phai la tim cach loai bo 6 t6 vi ly do gay 6
nhiém cta né ma tim cach ché tao ra nhitng dong
xe chay bang dién hoic dién-xing nhim han ché
t6i da kha niang xa ra khi thai cua cac dong xe
dung nhién liéu hoa thach nhu hién nay. Tom lai,
bén canh nhitng mat cé loi, mot vai tac déng tiéu
cuc cua cay trong bién d6i gien dén moi truong da
dugc phat hién, va ching ta can phai tiép tuc
nghién ciru dé biét rd va cé giai phap giam thiéu
nhiing tac hai d6. Biét rd tinh chat dé khai thac
mat tot va giam thiéu tac dong cua mat xau cua
cay trong chuyén gien chinh 1a cach su dung khon
ngoan va c6 lgi nhit.
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Abstract: While infectious diseases were a major concern in the world during the 20" century, cancer
has become the most dangerous health problem of the 21% century. Treatment of infectious diseases and
overall health has improved drastically over the past century, leading to prolonged life spans. However,
with an aging world population, the incidence rates of cancer in developed and developing countries have
increased. In general, cancer is the disease of uncontrolled generation of abnormal cells in the body. The
genetically unstable nature of cancer cells allows them to become highly resistant to treatment. One of
many tools to combat this problem is cancer patient surveillance. The United States of America and other
developed countries are now collecting clinically relevant information about each and every patient. This
data can be correlated with disease progression, treatment efficiency, environmental factors, or other
variables. Scientific researchers in those countries have access to and analyze clinical samples for genetic
mutations and gene expression profiling to identify other molecules of interest and compare it with
disease stage and survival. The proper surveillance system of cancer patients is a powerful tool that must
be used to understand the disease and improve cancer therapy and patient survival. Therefore, generating
a successful surveillance system for cancer patients in developing countries such as Vietnam will have a
profound effect on cancer control and potentially identify new ways to treat Vietnamese citizens.

Tom tat: Trong khi bénh truyén nhiém 1a mdi lo ngai chinh cua thé gioi trong thé ki 20 thi bénh ung thu
la vén dé stic khoé nguy hiém nhét cua thé ki 21. Nhiing phuong phap chita tri bénh truyén nhiém va sirc
khoé tong quét cua con ngudi da duoc cai thién rat nhiéu trong thé ki vira qua, tudi tho caa con ngudi vi
thé ciing duoc nang cao. Tuy nhién, vai dan sé thé gisi ngay cang gia di, tAng suit bénh ung thu & cac
nu6c phét trién va dang phat trién ciing ting 1én. Mot cach tong quat, bénh ung thu 13 do sy sinh trudng
khong kiém soét dugc cia nhitng té bao bét thudng trong co thé. Sy bat 6n dinh ciia bo gene ciia nhirng té
bao ung thu glup chiing c6 tinh khang cao véi cac liéu phap chira tri. Mot trong nhiing bién phap dé giai
quyét van dé nay la viéc tim soat bénh nhan ung thu. My va cac nudc phat trién khac dang thu thap
nhitng thdng tin 1am sang cua tirng bénh nhan cang nhiéu cang tét. Nhitng thong tin nay co thé duoc ddi
chiéu véi tién trinh bénh, hiéu qua caa liéu phap, cac yéu té méi truedng va nhiing yéu td anh huong khac.
Nhitng nha nghién ctu khoa hoc & cac nudc nay c6 diéu kién dé tiép can va phan tich nhitng mau 1am
sang dé tim kiém nhimg dot bién gene va khao sat biéu hién gene dé xac dinh nhitng phan tir c6 tiém ning
va so sanh biéu hién gene cua nhirng phan tir d6 voi cap do bénh va ti & séng sot. Vi vay mot hé théng
tam soét hop ly cho bénh nhan ung thu 1a mot cdng cu hitu dung can thiét dé hiéu vé bénh va cai thién
liéu phap chita tri va ti 18 sng sét cho bénh nhan. Do d6, tao ra mot hé théng tam soét cho bénh nhén ung
thu & cac nude dang phat trién nhu Viét Nam s& dem dén nhirng hiéu qua tét cho viéc kiém soat bénh ung
thu va tiém nang phat hién nhitng bién phép chira tri méi thich hop cho ngudi Viét.
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General information about cancer

Cancer is a disease of aberrant genetic
alterations that triggers the uncontrolled
proliferation of abnormal cells within organs of
the body. As a result, the organs malfunction,
generating serious health problems and/or become
deleterious to the patients. More importantly,
cancer cells from one organ can spread to other
organs in the body through the blood and
lymphatic systems, a process termed metastasis. In
fact, the majority of cancer patients die due to
metastases. (1-5)

Cancer cells originate from normal cells in which
the mutation of critical genes induces the
accumulation of more mutations and the
deregulation of several genes, thus generating
genetic instability. Genetic instability and
proliferation of cancer cells result in a tumor that
consists of multiple cells with different genetic
materials.  Selection  pressure  from  the
microenvironment surrounding the tumor results
in the formation of cancer cells that have the
growth advantage and the ability to survive in any
hostile microenvironment. Some tumors do not
progress further than a mass of cells and are
considered benign. Benign tumors only localize
within the primary lesion, do not spread to other
organs, and do not come back once removed.
Malignant tumors, on the other hand, are
cancerous. Malignant cancer cells invade nearby
tissue and metastasize to distant organ sites (1-5).

Cancer can develop in any organ throughout the
body and is named for the organ or the type of
cells where it originated (1, 3). In general,
cancerous tumors are classified into two main
types: solid tumors and liquid tumors. Solid
tumors are tumors of solid tissues, consisting of
two types: carcinomas and sarcomas. Carcinoma
is the cancer of the epithelium lining inside and
outside of the organ (5). Sarcoma is the cancer of
connective tissues such as fat, bone, tendons and
any type of tissues that connect, support and
surround organs in the body (5, 6). Liquid tumors
are tumors of the blood and lymphatic systems,
consisting of leukemia, lymphoma and myeloma
(5). Leukemia disperses as single cell population
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in the blood stream (7). Lymphomas start out as
liquid tumors but usually aggregate to form solid
tumor mass in the lymph nodes, spleen, bone
marrow and other sites (8). Myelomas also form
tumors in the bone marrow (9) (Figure 1).

There are multiple factors involved in cancer
occurrence and development, including genetic
background, and outside factors such as nutrition,
personal habits, and the environment. Outside
factors are classified into voluntary factors such as
bad personal habits (cigarette smoking, and
alcohol consumption), fatty diet, and sexual
behavior and involuntary factors such as UV
exposure, polluted air and contaminated drinking
water (5).

There are five main therapies for cancer treatment:
chemotherapy, radiotherapy, surgery, and targeted
therapy. Chemotherapy and radiotherapy are the
use of cytotoxic antineoplastic drugs or high-
energy radiation, respectively; to eliminate cancer
cells mainly by causing DNA damage, triggering a
self-destruction program called apoptosis in
cancer cells. These cytotoxic effects of chemo -
and radiotherapy may also create mutations in
normal cells that eventually can lead to cancer (10,
11). As a result, these therapies should be
prescribed with consideration. Surgery is the
oldest form of cancer treatment. Surgery is applied
to remove the whole tumors, either cancerous or
precancerous tumors, from patients to cure or
prevent cancer. Patients can undergo surgery by
itself or in combination with other cancer
therapies. Targeted therapy is the newest form of
treatment that is developed based on human
knowledge about the molecular aspect of cancer
biology. Targeted therapy is the use of small
molecule inhibitors or antibodies to block the
activity of critical protein molecules involved in
the growth, spread and death avoiding machinery
of cancer (12). The main advantage of targeted
therapy is that they focus to the specific cellular
and molecular changes of cancer cells; therefore, it
may be more effective and less harmful to normal
cells than chemotherapy and radiotherapy.
However, drugs for targeted therapy are only
available for some specific types of cancer and
usually very expensive. Examining the expression
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of specific genes that are important for cancer
progression in patient specimen biopsies can
categorize patients and select the best therapeutic
regimen. The most effective treatment however is
early detection as this always brings greater
chances of cancer cure. Maintaining frequent
health examinations is a good way to prevent
cancer.

The power of cancer surveillance and
research in America

Before the proper amount of funding and research
can be allocated for a given disease, the given
society must first fully determine the detrimental
effect of the disease on the population. Therefore,
roper surveillance as well as the facilities needed
for surveillance have to be established. According
to the American cancer society website, cancer
surveillance is defined as “the ongoing, timely,
and systematic collection and analysis of
information on new cancer cases, extent of
disease, screening tests, treatment, survival, and
cancer deaths” (13). These data are collected by
many different systems and registries throughout
America (13). Population-based registries collect
the information from multiple reporting facilities
within the given region of the United States (13).
This can then be used to analyze the incidence
rates, survival, and deaths. Also, cancer incidence
rates among specific geographic regions, jobs,
gender, ethnic groups, age, and its association with
risk factors including infectious diseases such as
HPV and Hepatitis B, tobacco smoking, and sun
exposure are collected.

These data are then gathered across America and
is published by agencies such as the National
Center for Health Statistics (NCHS) by the Center
for Disease Control and Prevention (CDC) and the
Surveillance, Epidemiology, and End Results
(SEER) Program of the National Cancer Institute
(NCI) (Table 1). As publicly open data, it can then
be analyzed, summarized, and published by
professionals to discuss the overall incidence of
cancer within the population (14), or this
information can be used to focus on a specific
event and its association with cancer. For example,
thanks to cancer surveillance, we know that
approximately 228, 190 new lung cancer cases and
another 118,080 deaths will occur during 2013
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(14). Data collection of smokers vs. non-smokers
suggests that 85% of lung cancers are associated
with smoking (15). With this information, we now
know that lung cancer is one of the most prevalent
cancers in America and we can propose that if
Americans stop smoking lung cancer prevalence
will be drastically reduced and overall health will
improve.

Although the association of lung cancer with
smoking is a perfect example for attacking cancer
prevention by simply knowing the population’s
life habits, genome and molecular analysis over
the past decade have taken cancer surveillance to
the next level. For example, women in America
who are born with the mutation of a specific gene
called BRCA1 have a much higher chance of
developing breast cancer (16). Therefore, women
who possess this mutation should be watched
much more closely and screened more often than
women with the normal BRCA1 gene. Other
variables, such as race and ethnicity, are also
considered to determine whether a specific race is
more likely to have the BRCA1 mutation. One
study of Hispanic women in the southwest region
of the United States who have personal or familial
history of breast cancer had a 25% prevalence of
the BRCAL1 gene deletion, therefore, BRCAL
mutations in Hispanic women should be screened
as vigorously as in other ethnicities (17). Analysis
of cancer cell specific genetic mutations that are
not found in normal cells has also become an
important tool for cancer treatment by revealing
new potential molecular targets for targeted
therapy. At the turn of the century, by studying the
protein coding portion of genes in numerous
melanoma cell cultures and primary tumors
collected from patients, it was discovered that the
gene BRAF is mutated in approximately 60% of
melanoma (skin cancer) patients (18). The mutated
gene leads to an activated BRAF protein that
enhances melanoma growth and metastasis.
Targeting specifically the mutant BRAF protein
and not the wild type BRAF protein in normal
cells with small molecular inhibitors such as
vemurafenib has proved advantageous. However,
current data shows that melanoma patients relapse
after 6-7 months of treatment (19). Nonetheless,
this is a step in the right direction, and the addition
of other small molecular inhibitors targeting other
genes could improve survival.
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Figure 1: Solid and liquid tumors. A. Carcinoma of the urinary system. Cancer can occur anywhere
along the urothelium, an epithelial layer lining the urinary tract. Cancer of the urothelium is referred to as
urothelial carcinoma. (Adapted from National Kidney and Urologic Diseases Information website). B.
Types of liquid tumors and their origins. Mutations of different cells in the hematopoietic system generate
different types of leukemia, lymphoma and myeloma. (© 2008 Terese Winslow, U.S. Govt. has certain

rights).

Through the cooperation and collaboration of
several research scientists, doctors, departments,
hospitals, registries, cities, and states cancer
surveillance has become a reliable and absolutely
necessary tool in combating the disease. The
discoveries mentioned above could not have been
accomplished without surveillance, and future
discoveries will rely on these data. Currently the
cancer genome atlas (TCGA) project is collecting
large amounts of patient data on many different
cancers. This information will be another powerful
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tool and will be available for all scientists and
medical hospitals to further identify new targets
for cancer therapy.

Cancer status in Vietnam

While the 20™ century is the century of infectious
diseases, the 21% is the century of cancer, heart
diseases and other non-infectious diseases. This is
the fact not only in developed countries but also in
developing countries including Vietnam, albeit
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specific diseases still require a tremendous amount
of attention. In Vietnam, even though cancer has
been considered as a major health problem since
the 1990s (20), it only became a social concern in
the 2000s. There are two main sources for cancer
statistics, the Hanoi Cancer Registry, established
in 1987, is the data source for the North of
Vietnam, and the Ho Chi Minh City Cancer
Registry, established in 1990, is the data source for
the South of Vietham. The Cantho Cancer
Registry, established in 2001, is another data
source for the South. The age standardized rate
(ASR) of all site cancer incidence in males and
females in three periods of time, 1993-1998, 2001-
2004, and 2006-2007, demonstrates an increasing
trend in cancer incidence in the whole country,
from 151.1/10° (1993-1998) to 160.0/10° (2006-
2007) for males and from 106.8/10° to 143.9/10°
for females (21). This increasing trend can be
explained by multiple reasons including polluted
environment, tobacco smoking, spreading of
infectious diseases, as well as advances in cancer
diagnosis and social awareness of the disease.

Cancer and cancer surveillance in Vietnam

During the three time periods, lung is always the
most common cancer site in males, followed by
stomach and liver (21). In females, cancer of the
cervix was the most common in 1993-1998;
however, breast cancer is now the most common
type, followed by cervical and lung cancer (Table
2) (21). The high incidence of lung cancer in both
males and females is mainly due to the high
consumption of tobacco in Vietnam. In 1995,
73.4% of male and 3.9% of female Vietnamese are
smokers (22). This “smoking culture” leads to
multiple diseases for the respiratory system
including cancer. Liver cancer is ranked 3" in
males and 8" in females for cancer incidence.
Hepatitis B virus (HBV) infection is a strong risk
factor for liver cancer and a high prevalence of
HBV infection has been reported in 8.8 to 19.0%
of adult Vietnamese (23, 24). Similar to other
developing countries, Vietnam still has poor social
awareness of nutritional hygiene as well as sexual
transmitted diseases (STDs) such as HPV
infection. This is one of the explanations for high
stomach and cervical cancer incidence in VN.

Males Incidence? Females Incidence?
Prostate 152 Breast 123.8
Lung and Bronchus 74.3 Lung and Bronchus 51.9
Urinary Bladder 36.6 Colorectal 291
Colorectal 36.1 Uterine Corpus 23.6
Melanoma of the Skin | 27.4 Thyroid 18.2

! The incidence is per 100,000 men or women and are age-adjusted to the 2000 US std population.

Table 1. Top 5 Most Prevalent Cancers in the United States (2006-2010). The 5 most prevalent
cancers in men and women within the United States are shown. Prostate and Breast cancer have the
highest incidence. The prostate and uterine corpus (endometrial cancer) are gender specific. Although
men can have breast cancer, the vast majority of breast cancer patients are women. Colorectal and Lung
cancer are highly prevalent in both genders. Data is according to the SEER Cancer Statistics Review

(1975-2013).

2006-2007 2004-2006
Males . . Females . 1

Incidence Incidence
Lung and Bronchus 27.3 Breast 32.80
Stomach 23.0 Cervix Uteri 16.25
Liver 21.98 Lung and Bronchus 10.5
Colorectal 10.15 Stomach 10.1
Pharynx 8.74 Colorectal 8.5

The incidence is per 100,000 men or women. Data was collected and published by Vuong et al. 2010
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and was age-adjusted on the basis of the world standard population.

Table 2. Top 5 Most Prevalent Cancers in Vietnam.

The 5 most prevalent cancers in men and women within Vietnam are shown. The most prevalent cancer in
women is Breast cancer. Cancers of the liver and gastrointestinal tract are highly prevalent (liver cancer is

the 6" most prevalent cancer in women).

The rise in cancer incidence has not gone
unnoticed in  Vietnam. The Vietnamese
government has been fostering cancer prevention
and treatment programs in Vietnam since the
1990s with the tobacco control program in 1989,
HBV vaccination in the extended program of
immunization for newborns in Hanoi and Ho Chi
Minh City since 1997, public education on
nutrition and nutrition hygiene as well as safe sex
and sexual transmitted diseases, introduction of
the PAP test for cervical cancer and STDs
prevention, and a breast cancer screening program
in the late 1990s to early 2000s(25). Currently,
Vietnam has five cancer specific hospitals and
cancer specialized departments in more than 20
general hospitals throughout the country.
However, these facilities poorly fulfill the high
demand of cancer care in Vietham due to the
limited and outdated instruments and the lack of
trained oncologists. The economic difficulties
hinder cancer research that requires large amounts
of funding and a long-term investment. Despite the
effort of cancer education from the government to
the Vietnamese citizens, social awareness of the
disease is still very poor.

Conclusion

Cancer and its intrinsic complicated biology is
inevitably a great challenge for disease control and
prevention. Although there are cancer registries in
Ho Chi Minh City and Hanoi, there is still a need
for a more systematic registry that encompasses
not only two of the largest cities in Vietnam, but
also the surrounding communities and towns. An
improved and consistent surveillance system in all
participating clinics and hospitals would be
advantageous. Therefore, data from different
registries could be more easily combined for the
surveillance of cancer in all of Vietnam. These
registries should include prevalence of cancer in
different genders, age, location, and their
correlation with risk factors. A more progressive
approach would also be to identify significant
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genetic alterations in these cancers, compare them
with the data of developed countries, and
determine if current known treatment modalities
are available for Vietnamese cancer patients. If
not, exome analysis (analysis of the protein coding
genes), gene copy, and gene expression analysis
would be a good start to discover new genes that
are critical for the development of cancer in
Vietnamese  individuals.  With a  better
understanding of the incidence of cancer within
the population, it’s correlation with viral
infections, smoking, or genetic aberrations,
scientists and health professionals can lead the
way with new discoveries and improved clinical
advice to prevent and treat cancer patients in
Vietnam.
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Phan tich QTL ¢ thuc vt

Tim hiéu phan tich tinh trang sé lwong & thuwc
vat thdng qua bai bao tim ra gene anh hwéng
dén nang suat lGa
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Khoa Di truyén chon gidng cay trong, Bai hoc Cornell, Bang New York, Hoa Ky.

Bién tap b&i Hwong Ha, Stanford University, Stanford, California, USA

Moi thdc mac vé bai viét xin lién hé cvné@cornell.edu

Tom tat: O cay trong, cac tinh trang nong hoc quan trong nhu ning sut thuong la cac tinh trang sb
lwong chiu anh huong cua nhiéu gene khac nhau va dnh huéng clia moi truong. Déi véi cac tinh trang nay
viéc xac dinh cac locus diéu khién tinh trang (Quantitative Trait Locus-QTL- mapping) dugc dya trén
viéc phan tich kiéu gene va kiéu hinh ¢ cac quan thé phan li va ap dung cac cong cu thong ké nhat dinh.
Bai phan tich nay gidi thiéu so qua mot phuong phap QTL mapping co ban théng qua mot nghién ciu vé
ning suét lua.

Abstract: In crop plants, important agronomical traits like yield are quantitative traits influenced by
many genes and by the environment. The identification of quantitative trait loci (QTL mapping) for these
traits is based on analyzing genotypes and phenotypes in segregating populations and applying
appropriate statistical tests. This article briefly introduces a basic QTL mapping method applied in a study
of rice yield.

Phan tich QTL| chi thi phan t& | tich dong gene | ndng suét

Gi¢i thiéu
Sinh hoc thuc vat la mot nganh khoa hoc dua
nhiéu vao cac phuong phap va ky thuat va viéc
nam chic cac phuong phap va ky thuat nay s& gitp
nghién ciru duoc nhidu van dé cu thé khac nhau.
Trong bai tom luge nay toi khong dinh téng hop
cac két qua nghién ctru ma muon muon Mot bai
bao xuét sic (1) dé giéi thiéu so qua mot phuong
phap phan tich tinh trang s6 lwong ¢ thuc vat.

Ashihaki et al (1) khao séat sy khéc biét vé& ning
suit & hai giéng lda va bang viéc phan tich kiéu
hinh va kiéu gene cua quan thé tao ra tir hai gidng
nay da tim ra dugc chinh xac nhiing gene lién
quan dén nang suat, mot trong nhing tinh trang
quan trong nhat & cay trong.

Ning suat 1a mot tinh trang sé luong phuc tap. Vé
co ban no Ia tong hop cua nhiéu tinh trang khéac
nhau. Ning suit c6 hé sb di truyén thip, anh
huong 16n boi cac yéu té moi truong. Naéng suat
duogc tinh 1a sb tan/hecta. O cay ngii cc hat nho
nhu lGa, ning sudt cd thé dugc tinh 1a tich sb gita
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s6 luong hat lta trén cay va trong luong hat. Nang
suat 1a mot dic tinh mang tinh quan thé vi trong
thuc t& san xuit tinh trang nay luén duoc so sanh
trén mot dién tich san xuét véi hang nghin cay chir
khong chi trén mot ca thé don 1&, song nghién cau
trén quy md nho s& 1a budc khai dau dé khao sat
dai tra trén dién tich Ion hon. Dé ting ning suat,
cac nghién ciru thudng tap trung vao ting sé luong
hat IGa trén mot bong va sé bong trén cay.Pay déu
1a cac dai luong c6 thé do dém dugc mot céch
chinh xé&c, mot diéu kién hét sic quan trong trong
phan tich di truyén s6 lugng, bai néu khéng co
dugc phuong phap xac dinh chinh xac kiéu hinh
tinh trang can nghién ctiu thi do c6 ap dung cac ki
thuat phan tich phan tr va thong ké sau nay, két
qua tim ra ciing s& khéng phan anh dung ban chat
di truyén cua tinh trang.

Phwong phap xac dinh locus tinh trang
so lwong

Nhu dé cap & trén, nang suét la mot tinh trang s6
luong, su khac biét vé nang suat khéng phai do sy
phan li ciia mot hoac hai gene ma la do su phén li
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cua rat nhidu gene, véi anh huong caa mdi gene la
nho. Tinh trang s6 lugng khong phan li thanh cac
nhom cu thé do d6 ta khong thé don gian chi sir
dung céc nguyén Ii di truyén Mendel dé nghién
cau. Thay vao d6, giai phap cho nghién ctru cac
tinh trang nay 1a xac dinh vi tri cac locus cua tinh
trang so luong dya trén marker phan ti (QTL
mapping). O thuc vat, c6 hai phuong phép chinh
trong QTL mapping: 1) Sur dung cac quan thé tao
ra tur cac phép lai dugc kiém soét (vi dy nhu quan
thé F2, quan thé lai tro lai...) 2) Sir dung cac quan
thé ty nhién, giao phan ty do khéng kiém soét
(phuong phép nay con dugc goi la 1ap ban @6 két
hop - association mapping). Phuong phap 1) phu
hop cho céac loai c6 vong doi ngan, dé lai tao va
tao nhiéu hat & thé hé sau, dong thoi co phuong
thuc tinh toan don gian hon. Phuong phap 2) c6
loi thé 12 khong phai tao ra quan thé phan i, phu
hop cho cac loai giao phan, vong doi dai va cé thé
phan tich duoc nhiéu allele cung mot ldc. Tuy vay
phuong phap 2) ¢ nhiéu yéu t6 gay nhiéu do sy
giao phan va chon loc khong duoc kiém soat va
phép théng ké phuc tap hon. O déy, Ashihaki et al
(1) str dung phuong phap 1) véi quan thé duoc tao
ra tir phép lai hai b6 me. Viéc phan tich thong ké
kiéu gene va kiéu hinh cua cac ca thé ¢ quan thé
phan li s& gilp tim ra c4c ving trén nhiém sic thé
c6 thé co lién quan vai tinh trang can nghién cuu.
Két qua thdng ké ciing cho biét dugc sy anh hudng
manh hay yéu cia ving nhidm sic thé d6 véi tinh
trang dé c6 cac nghién ctu tiép theo. Cac yéu cau
cho QTL mapping tir cac quan thé lai ¢6 kiém soét
dugc liét ké ¢ bang bén. Hién nay, cac ky thuat
xac dinh kiéu gene va giai trinh ty nhanh chong da
gilip cho viéc 1ap ban db phan tir va xac dinh kiéu
gene cac ca thé dé dang hon.

Céc yéu cau cho QTL mapping ttr cac

quan thé lai co kiém soat

e CO cac marker phan tir (trung hoa, dong troi)

e CO ban d6 di truyén lién két phan tu

e Céac quan thé c6 su “mat can bang lién két”
(linkage disequilibrium - LD). LD c6 thé
duoc hiéu mot cach don gian 1a khi biét kiéu
gene caa mot locus c6 thé suy ra dugc kiéu
gene cua locus khac - thuong la do nam canh
nhau trén nhidm sic thé

e C6 phuong phap do luong kiéu hinh tinh
trang tin cay

e o CO phuong phap théng ké /phan mém dé
xéc dinh su lién két gitta marker va tinh trang
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Ashikari et al(1) chon hai bé me la hai giéng l0a
khé&c nhau vé nang suét, mot giéng thuoc dong lua
6n doi japonica c6 ning suat khong cao nhung
cht luong tot, tao ra loai gao Koshihikari (gao
duoc dung trong sushi) va mét gidng lua nhiét doi
indica c6 nang suat cao hon nhung chit luong
khong cao bang, tao ra loai gao Habataki. Diém
can chi y ¢ day 1a ngoai viéc cac tac gia chon hai
gidng co niang suat khac nhau nhung ciling dong
thoi 6 su khéc biét vé ngudn gbc va khu vuc phan
bd nhat dinh (japonica va indica) dé c6 nhiéu da
hinh vé trinh tu DNA gitra hai bé me, tao thuan lgi
cho thiét ké marker phan tir cho phan tich sau nay.
Thém vao d6, hai gibng bé me duoc chon la céac
gidng lua thwong pham nén két qua nghién ciu c6
thé &p dung cho san xuat d& dang hon.

Song song Vi nang sut (cu thé 1a sé luong hat
trén bong l0a va s6 bong trén cay), cac tac gia
cling nghién ciu mot tinh trang nira 1a chiéu cao
cay vi hai gibng bé me c6 chiéu cao cay khac
nhau. Trong lich sir chon gidng I0a, giong thap cay
IR8 (Vién nghién cuu l0a thé gisi (IRRI)) gitip cay
dung thang, khong bi nghiéng d6. Piac diém nay
gilp cay phat trién va quang hop t6t hon khi duoc
chim boén tét, gilp tang nang suat cay trong.
Gidng thap cay nay c6 thé coi la co sé cho “cudc
céch mang xanh” ¢ chau A nhiing nim 60 cua thé
ki 20.

Tir hai gidng bd me trén, viéc tiép theo 1a tao ra
cac quan thé phan li tir hai b me. Quan thé phan li
c6 thé & thé hé F2 hay thé hé lai tro lai. O day
Ashikari et al(1)da tao ra mot quan thé kha dic
biét dé bat dau nghién ciru 1a quan thé backcross
inbred lines (BIL)- lai tro lai can giao tai to hop.
Quan thé nay duoc tao ra bang cach thé he F1
duoc lai tre lai véi mot trong hai bé me, & day 1a
giong japonica Koshihikari,thay vi ty thy phan.
Sau d6 sir dung phuong phap mot hat mot thé hé
(single seed descent) dé chon ra cac dong ¢ cac thé
hé tiép theo, dén thé hé F7 khi gan nhu hé gene
cua cac dong di ¢ trang thai ddng hop tir. Vi sao
tac gia lai tao ra quan thé nay? Nhu da dé cap ¢
trén, tinh trang ning suat c6 anh huéng 16n tir moi
trrong, va tinh trang nay thuong dwoc xac dinh
thdng qua gia tri trung binh trén nhiéu ca thé chu
khong phai mot ca thé. Viéc tao ra cac dong dong
hop tu nhu vay gitp ho c6 thé 13p lai dugc viée do
nang suit & the hé tiép theo (trdng nhleu cay hon)
dé c6 dugc s6 liéu dang tin cdy vé ning suat ma
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van giit nguyén duoc kiéu gene cua cdy cin danh
gia. Qua trinh tao ra cac dong BIL nay ciing gilp
ho tao dugc cac dong gan ding gene (nearly
isogenic lines) dé tién lgi cho viéc co lap chinh
X4c gene sau nay. Hon thé nita, do day la cac dong
ddng hop tir nén co thé trong dé nghién ciu nhidu
kiéu hinh khac nhau nhung chi can xac dinh kiéu
gene mot lan, thuan lgi cho viéc hop tac nghién
clru Vé sau.

Céc tac gia st dung 96 dong BIL dé tién hanh
phan tich QTL. Yéu cau tiép theo la phai c6 duoc
mot bo cac marker phén tu trén toan hé gene va
lap ban do lién két cac marker d6 trén quan thé
dang phan tich. Viéc 1ap ban db lién két vé ban
chat 1a dya trén hién twong phan li, lién két gene
va tai to hop ¢ quan thé phan li dang phan tich dé
xac dinh vi tri cac marker trén nhiém sic thé.
Truéc hét ta can ¢d cac marker phan tu, thé hién
su da hinh vé trinh ty DNA giita hai h¢ gene b va
me. Cac da hinh DNA thuong dugc dung cho phén
tich ban d6 gene gébm: 1) Sai khac vé mot
nucleotide (Single Nucleotide Polymorphisms —
SNPs), 2) Pa hinh do mit hoic chén thém
nucleotide (deletion/insertion), 3) Pa hinh do thay
ddi sb ban sao cua cac trinh tu lap lai lién tiép
(nhu microsatellites...). Pay 1a déu la céc loai da
hinh ¢6 thé xac dinh duoc dua trén phuong phap
PCR va cit enzyme gii han théng dung trong cac
phong thi nghiém. Nhu da dé cap ¢ trén, hai dong
lta bé me trong nghién ctru nay thudc hai nhom
japonica va indica. Hai nhémnay cé sy cach li
trong lich sir va nghién cau cho thdy cé nhiéu da
hinh DNA. Thém vao @6, trinh tu lGa nhém
japonica di dwoc giai ma tai thoi diém tién hanh
nghién ctu nén viéc phat trién bo marker phan tir
gita hai nhdm giéng nay trén toan hé genome la
diéu co thé 1am duoc.

Ashikari et al(1) chon phan tich 200 marker trai
déu trén 12 nhidm sic thé cua lua. Sau khi di c6
cac marker va xac dinh dugc kiéu gene cua ting
cay trong quan thé phan tich, ho dung céc cong cu
tinh toan dé c6 thé Iap nhom lién két va tinh
khoang cach di truyén gitra cac marker. V& co ban,
qua trinh nay gom hai phép tinh: 1) xac dinh su
phan li doc lap hay su lién két gitta 2 marker, 2)
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néu c6 su lién két thi xac dinh trat ty va khoang
cach cua cac marker dua trén tan s trao doi chéo.
Vi $6 lwgng marker 16n 1én toi hang tram, tham
chi hang nghin viéc tinh toan bang tay la khong
thé. Hién nay c6 nhiéu phan mém gilp ta viéc tinh
toan nay, c6 thé ké dén cic chuong trinh thong
dung nhu Mapmaker, Joinmap hay r/QTL.

Sau khi dd xac dinh duoc kiéu gene cua tung ca
thé trong quan thé phan tich va lap duoc ban db
gene lién két, viéc tiép theo 1a xac dinh gia tri kiéu
hinh tinh trang nghién ctu trén tirng cé thé. Khi da
c6 so lieu kiéu gene va kiéu hinh, cau hoi dat ra
luc nay Ia liéu cd sy lién quan gitra tng vi tri
marker trén ban d6 vai kiéu hinh tinh trang nghién
ctru. Di vé6i cac quan thé phan li dya trén viéc lai
2 b me nhu trong bai bao dang phan tich thi, vé
ban chat, do 1a viéc kiém tra xem liéu c6 su sai
khac mot cach c6 ¥ nghia thong ké vé kiéu hinh
ctia cac ca thé mang allele tir bb so véi cac ca thé
mang allele tir me & maot vi tri marker nhit dinh
(Hinh 1). C6 nhiéu phuong phap dé kiém tra viéc
nay nhung phuong phip co ban nhét la kiém tra
bing phép toan t-student hoic phan tich phuong
sai (ANOVA).

Trén thyc té phuong phap phan tich QTL phd bién
duogc dung la phuong phap interval mapping (do
tim theo doan) (2), udc luong vi tri QTL gitta hai
marker va sir dung phép thong ké la gia tri ODDs
(viét dudi dang logarithm of ODDs - LOD). Gié tri
ODDS la ti s6 giita x4c suat su kién 1 (Hy) trén xac
suét sy kign 2 (Hz). Vi du: Ta tham gia vao tro
choi tung dong xu va dat cugc sy xuit hién mit
sap, nguoi chu tro tung 10 1an lién tiép nhung déu
la mat ngira! Liéu c6 su gian lan & day? Xac suat
dé mot “dong xu” c6 hai mit déu 1a mat ngoa
(nguoi chu tro da gian 1an) tung 10 lan lién tiép la
mit ngira (Hy) la (1)10—1 X&c suat dé mot dong xu
c6 hai mat (sap va ngira, tirc 1a dong xu that) tung
10 lan lién tiép 12 mat ngira (Hy) 1a (0.5)*° = 10°°.
Gia tri ODDS ¢ day sé la Hi/H, = 1000 va LOD la
3, ¢6 nghia la kha nang nguoi chu tro st dung
ddng xu c6 hai mat déu la mat ngura (gian 1an) cao
hon gap 1000 lan kha ning str dung dong xu c6 hai
mét sap va ngtra (d6ng xu that).
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HCady #1  #2  #3  H4  H5  H6  H#7  H#8  H9  #10
2 A 1 2 2 2 1 2 3 1 3 3
= B
=
£ C 2 2 2 2
£Ns 100 105 102 97
©
=D 2 2 2 2

Hinh 1. Vi du vé su lién két giira marker véi tinh trang (NS-Ning suat). Cay dong hop tu vé allele cua
me duogc ki hiéu 1, cay dong hop tir vé allele caa bd, 3, cay di hop tu, 2. A,B,C,D la cac marker. O 2
marker C va D, cac cdy mang allele ciia bd, 3, c6 ning suét cao hon cac cdy c6 mang allele cia me, 1, thé
hién c6 su lién két giira gene va tinh trang. Su sai khéac vé kiéu hinh nay c6 thé kiém tra bang phép tinh t -

student hay ANOVA.

Mot diém can chu ¥ trong phan tich QTL d6 1a sé
luong cac phép kiém tra nhu trén. Trong mdi phép
thir, néu ‘ngudng tin cdy duoc chon la gia tri p <
5% dé két luan c6 sy sai khac co y nghia thong ké
thi vi nhiéu marker dugc su dung nén sé co nhleu
phép thir va lac d6 xac suat dé 1 phép thir ngau
nhién co gia tri p < 5% la rat I6n (duong tinh gia -
false positive). Do d6 can phai dung cac ky thuat
théng k& hiéu chinh, vi du nhu phwong phéap
Bonferonni, Benjamini — Hochberg FDR hay hoan
vi (permutation) dé chon moét ngudng gia tri p
thich hop.Trong phan tich QTL bang phwong phép
interval mapping, thuong thi véi gid tri LOD tir 3
trg 18n, kha nang tai vi tri QTL d6 c6 lién quan dén
tinh trang can quan tam 1a cao (Hinh 2).

60

chr. 6
20 cM
50 - t —
40
O
0 30 1
-
20
10 1
04 _-_'_,J' "\_q
W160 1688 R1679 R674 R276 P73

Hinh 2. Gia tri LOD dwec dwng doc theo chiéu
dai nhiém sic thé véi vi tri cac marker. Hinh thé
hién mot dinh QTL vai gia tri LOD =46. Buong
gach dut doan thé hién ngudng LOD =3 thuong
dugc dung dé xem xét sy lién két gitta marker va
tinh trang. Hinh dugc trich dan Yano et al (3)
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Cac tac gid xac dinh dugc 5 QTL cho s6 luong hat
trén béng va 4 QTL cho chiéu cao cay. Péi véi
tinh trang s6 luong hat trén bong, gi4 tri LOD dao
dong tur 1.5-9. Mét gia tri nra trong phén tich QTL
can duoc chi y 1a gia tri R? hay PVE (Phenotypic
variance explained - phan tram giai thich su khac
biét kiéu hinh tai vi tri QTL d6). Gia tri ndy c6 thé
tinh tir phép phan tich phuong sai ANOVA d& cap
& trén. Khong ngac nhién khi QTL Gnl c6 gia tri
LOD =9 ciing c6 gia tri R? cao nhat: 44%, Ca hai
gia tri LOD va R? cho QTL nay Ia rat Ién, c6 thé
dé dang phan biét dwoc cac nhém kiéu hinh khac
nhau (QTL nay lam ting s6 lugng hat téi 92 hat).
Do d6, xac suat c6 gene trong ving QTL nay anh
hudng dén tinh trang la rat cao. (LOD = 9, kha
ning c¢6 QTL cao hon 10° lan so véi kha ning
khong c6 QTL). Déi véi tinh trang chiéu cao cay,
cac tac gia cting xac dinh dugc mot QTL 16n la
Ph1 (LOD = 6.5, R? = 30%). QTL nay nam trong
vung gene “cach mang xanh” semi-dwarfl da
dugc phéan lap va giai trinh tu (4). Doc trinh tu cho
thdy ding 1a Habataki, giéng dugc chon lam bd
trong phép lai nay, co dot bién mat doan & gene
nay. Két qua nay cd thé coi nhu tiéu chuan so sanh
cho thiy thi nghiém QTL ¢ day la chinh xac.C6
mot diém tha vi 1a gidng Koshihikari voi cay cao
va s6 lugng hat it hon nhung c6 1 QTL tang chiéu
cao cdy va 3 QTL giam chiéu cao, 4 QTL ting sb
luong hat trén bong va 2 QTL giam sé luong hat.
Co thé thay sb QTL lam ting hay giam tinh trang
kleu hinh khéng phan anh kiéu hinh tinh trang
cudi cung cua ca thé. Trén thyc té, cac QTL s&
tuong tac véi nhau dé tao ra tinh trang.

Nhu vy tir toan bo hé genome voi 12 nhiém sic
thé, bang ki thuat QTL mapping, cic tac gia da
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khoanh viing céc vi tri c6 thé co lién quan dén tinh
trang can nghién cau. Dé tiép tuc tim ra chinh xac
gene anh huong, hochon QTL c6 gia tri 1on nhat
dé phan lap. Budc tiép theo nay goi la fine
mapping, xac dinh vi tri QTL chinh xac dén cu thé
ting gene. Pé thuan tién va ting chinh xac cho
gua trinh tim vi tri gene & d6 phan giai cao, cac tac
gia phat trién dong ding gene (nearly isogenic line
-NIL) cho vj tri QTL can nghién ctu bang céch lai
lai nhiéu lan véi mot trong hai bé me va sir dung
marker phan tir dé chon loc. Céc dong gan ding
gene nay gilp tao su ddng nhat cho quan thé phan
li, giam hién tuong tuwong tic gene anh hudng dén
viéc do dac kiéu hinh (Mendel héa tinh trang s6
lwong). Cac dong nay duoc ding 1am b me dé tao
ma&i mot quan thé F2. Phan tich nhanh bang cach
st dung 96 cay F2 tir dong dang gene NIL-Gnl
céc tac giaxac dinh duoc trén thyc té c6 téi 2 QTL
Gnla va Gnlb ¢ vung nay. QTL Gnla dugc Xac
dinh chinh xac nam trong khoang 2 marker R3192
va C12072S, do dé dugc chon dé tach dong. Ngoai
ra, ving Gnla ndy ciing di x4c dinh dugc ban do
vat li vai cadc dong BAC chua toan b vung cé 2
marker & trén (hinh 2G trong Ashikari et al(1)).

Phén tich QTL ¢ thuc vt

Vi viéc trinh tu hé gene lua da duoc giai ma cong
véi xac dinh chinh xac khoang céach vat |i gita 2
marker gilp viéc xac dinh gene tr& nén dé dang
hon vi ¢6 thé thiét ké duoc rat nhidu marker va
biét duoc trat tw cua ching trong ving can phan
tich. Bai toan Iic nay sé& 1a sir dung mot quan thé
phan li 16n véi nhiéu marker trong viing phan tich
dé xéac dinh cac ca thé co trao ddi chéo, so sanh
v6i kiéu hinh dé dan dan thu hep d6 16n ving can
tim kiém. O day cac tac gia sir dung ti hon 13000
cay F2, song ciing cAn chd y la cac tac gia khong
can xac dinh kiéu hinh trén toan bo 13000 cay ma
chi trén cac cay co hién tuong trao ddi chéo. Khi
d6 16n cua vung tim kiém cang nho, ti 1& trao doi
chéo s& rat thip va can nhiéu ca thé dé c6 xac suat
tim ra cdy c6 trao doi chéo trong ving nho d6
(1cM tuong dwong véi ti 1¢ 1% trao doi chéo &
giao tir va 1cM nhiéu khi van 1a 1 vung 16n c6 thé
chtra téi vai chuc gene). Céc tac gia da thu hep
dugc ving c6 thé lién quan dén tinh trang véi do
I6n chi la 6.3 kb va chi c6 1 gene trong khoang
nay, gene cytokinin oxidase OsCKX2. Hinh 3 tom
luge cac bude co ban trong xac dinh va tach dong
QTL.

Cac buéc do tim va tach dong QTL

(F2, BC, RIL, BIL...)

20 cMm
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ac dong BAC DNA
~ ___trongvungtim kiém
Gen trén dong
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Hinh 3. So d6 cac budc do tim va tach dong QTL. BC: quan thé lai tro lai. RIL: Recombinant inbred lines
- quan thé cén giao tai t6 hop. BIL: Backcross inbred line - quan thé lai tro lai can giao tai to6 hop.
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Liéu da két luan duoc la gene ndy anh huong dén
tinh trang? B¢ ching minh didu nay doi hoi cac
tac gia can tim thém nhiéu allele cua gene nay va
so sanh tinh trang gitra ching. Néu co thé céc tac
gia ciling can tao ra cac cay chuyén gene lam tang
hay giam biéu hién cua gene nay dé xem co thay
doi tuong ung vé kiéu hinh hay khong. Ashikari et
al da tién hanh tim thém nhiéu giéng c6 cac allele
khéc nhau, dong thoi cling tao cdy chuyen gene va
thé hién rd rang viéc ting hay giam biéu hién cua
gene OsCKX2 anh hudng dén sé lugng hat. Cac
két qua nay da ching minh dugc sy khéc biét vé
biéu hién cua gene nay chinh Ia ban chit di truyén
cia QTL dang nghién ciru. Cac tac gia ciing tién
hanh thém 1 budc nira la 4p dung gene nay cho
chon gidng, két hop ca vai allele 1am thap cay va
da cho thdy viéc ap dung ving nhiém sic thé chua
locus Gnl lam ting s6 lwong hat trén cay téi 30%.
C6 mot diém can chi y & day 1a ¢ locus Gn1, dang
allele cho ning sut cao xuat phét tir dong indica,
va 0 thé chi c6 lgi khi chuyén vao dong japonica.
Do d6 dbi vai cac nudc trong l0a indica nhu Viét
Nam viéc &4p dung QTL ndy c6 thé s& chua co
nhiéu loi ich.

Két luan

Tom lai day 1a mot nghién cau hoan chinh vé xac
dinh gene cho mét tinh trang kho 1a ning suat lda.
Véi viéc thiét ké thi nghiém chinh xac va tién
hanh cac phuong phap nghién ciru can than, cong
phu da giip nhém nghién ciru thanh cong. Bai bao
da thiét 1ap mot tiéu chuan cao dé cac nghién ctu
vé di truyén tinh trang sé luong hudng toi.

Dbi voi Viét Nam, nudc ta co nhiéu gidng cay
trong quy dac hitu cd cac tinh trang néng hoc va

chat lwong cao. Viéc phan lap gene dya trén cac
phuong phap di truyén va sinh hoc phan tir nhu ¢
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day khong nhiing nang cao hiéu biét vé& cac qué
trinh sinh hoc & sinh vat ma con dong gop truc tiép
cho viéc chon tao giéng cy trong c¢6 dinh hudng
mot cach chinh xéac. Céc tién bo ky thuat hién nay
da gitp giam gia thanh viéc xac dinh kiéu gene
nhiéu lan va 1a mot loi thé ching ta can nim bat.
Viéc quan trong nhat van s& la bao ton cac nguon
gene quy trong c4c trung tam giong cay trong qudc
gia, va thiét ké céc thi nghiém dé lai tao cac quan
thé va khao sat kiéu hinh, tim ra gene hay chi thi
phan tir hitu ich dé 4p dung vao san xuat.
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Vé tac gia: Nguyén Viét Cwérng nhan bang tién si vé di
truyén thuc vat tai dai hoc Cornell, New York, Hoa Ky
nam 2014. TAc gia nghién ctu vé di truyén ca chua, cu
thé 1a tim ra cac gene anh hwdng dén qua trinh phat
trién va chin quad va cac gene lam tang chét lwong va
gia tri dinh dwéng & ca chua.
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Tom tat: Hiéu biét vé nhiing phan tmg co s¢ trong hoa hoc ¢6 ¥ nghia thiét yéu dé co thé ap dung ching
cho nhitng chuyén hoa can thiét hay dé sang tao ra phan ung méi. O ddy chung t6i tong két phan tung tach
phan manh vei cac diém nhan vé lich su, co ché phan ing va céc ung dung trong tong hop hiru co. Trong
so cac ing dung da dang nay, phan tng tach phan manh cho hiéu qua tt nhét trong viéc téng hop céc hé
vong ¢& trung binh, thuong khé duge didu ché qua cac phuong phap khéc.

Abstract: Understanding fundamental reactions in chemistry is critical essential in order to apply them for
designed transformations or to invent new reactions. Here, fragmentation reactions are reviewed with
emphasis on their history, mechanism and applications in organic synthesis. Among the variety of
applications, fragmentation is most powerful in the synthesis of medium-sized ring systems that are difficult

to prepare via alternate routes.
T khoa:

Giai thiéu

Téng hop hitu co 12 mot nganh xuwong sbng cua
hoé hoc c6 ung dung rong réi trong nhiéu khoa hoc
lién nganh khac nhu khoa hoc vat liéu, sinh hod, y
hoc va dac biét 1a trong diéu ché dugc pham. Mot
trong cac chu d& nghién ctu trong diém cua téng
hop hitu co 1a nghién ciru tao lién két giira nguyén
tir cac bon véi mot nguyén tir cac bon khac (lién két
C-C) hoic tao lién két giita nguyén tir cac bon voi
nguyén tir ciia nguyén t khac thudng gap trong cac
san pham hitu co nhu oxi, nito, luu huynh va cac
halogen ... Tuy nhién khdng phai lic nao viéc tao
lien két gitta hai nguyén tir theo mét yéu cau nhat
dinh ciing c6 thé duoc thyc hién mot cach tryc tiép.
Trong tuyét dai da sb cac truong hop, khé c6 thé tao
ra mot lién két néu nhu khong pha v& mot lién két
khéc. Mot trong cac truong hop pha v lign két nay
Ia phan tng tach phan manh, truong hop dac biét
cua phan ung tach, mot trong cac phan ung co s&
cua hoé hoc hiru co. Trong bai viét nay ching toi sé
tong két vé phan ing tach phan manh, trong d6 nhéan
manh cac vi du quan trong va phan tich vé cac chién
thuat, chién lugc duoc sir dung trong cac vi du. Dé
xem ki hon, ban doc c6 thé tham khao cac bai viét
tong két khac vé phan ting tach phan manh.1

Luwgc sir va dinh nghia
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Phan ting tach phan manh duoc gap nhiéu nhat
la & trong nghién ctru vé pho khdi, trong d6 ion phan
tir ciia chat mau bi pha va, thuong 1a theo co ché
gdc ty do vai cac phan tmg dong ly, it kha ning
kiém soat va do do, it c6 tng dung trong téng hop
hiru co. Trong khi d6 phan tng tach phan manh theo
co ché dj ly da dwoc chli y nghién ciru va tng dung.
Cu thé trong linh vuc tong hop hiru co, theo dinh
nghia ctia Grob2, nguoi da nghién ciru phan ung
tach phan manh mét cach hé théng thi phan ang
tach phan manh 1a phan ing phan cat di ly trong d6
phan tir chat phan wng bi phan tach thanh ba phan
manh tré [én (phuong trinh phan tng 1).

bl d

~ @
a ¢ X — » a=b + ¢c=d -+ x (1)

Hinh 1: Phan urng tach phan manh

Cung voi viée dua ra dinh nghia cho phan (tng
tdch phan manh, Grob ciing dua ra tén goi cho hai
trong ba phan manh dugc tao thanh sau phan ang.
Trong bai nay, chung t6i cling s€ dung cach goi cua
Grob cho cac phan manh electrofuge (a=b),
nucleofuge (X) va d& nghi s dung cach goi phan
gitra khdng no cho nhom c=d. Hau t6 “fuge” c6 gbc
tir tiéng Latinh fugere, c6 nghia 1a “bay di”, cé thé
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lien h¢ voi cac thudt ngir thuong gap khac la
electrophile va nucleophile c6 hau t6 “phile” nghia
1a “ua thich”. Chu ¥ 1a vé mat ban chat, nucleofuge
hoan toan gidng véi nhém rai di trong phan wng thé
va phan trng tach, nhung viéc goi tén la nhém roi di
khong phu hop trong truong hop nay, vi tuy theo
géc nhin ma c6 thé tim thdy hai nhém roi di trong
phan ung tach phan manh: nucleofuge tach ra khoi
phan giira khong no va phan khéng no tach ra khoi
electrofuge.

Trong truong hop phan ung tach phan manh
ma& vong, khi d6 electrofuge duoc néi vai phan giita
khong no tao thanh vong va sau phan tng vong nay
bi pha v& nhung hai phan van con ndi véi nhau; khi
d6 phan ng s& cho it hon 3 san phiam. Hoic cac
phan ting trong d6 c6 thé c6 nhiéu hon 5 trung tim
phan tng, nhu 7 trung tdm, 9 trung tdm (xem thém
chi tiét & phan sau, muc 1.2 co ché phan tng hoic
dé xem vi du phan tng Eschenmoser, muc 2.2.2) va
sau phan tng tao thanh nhiéu hon 3 san pham,
nhung van duoc xép vao phan loai phan ung tach
phan manh.

Theo nhu tim hiéu cua ching tdi trén cac
nghién ctru da duoc cong bd, phan tmg dau tién cé
thé xép loai phu hop vé6i dinh nghia cua phan ung
tadch phan manh ngay nay la phan trng Beckman
(xem muc 2.2.4): la phan (ng phan huy cta oxim
dé tao thanh nitril. Mot trong céc @ng dung sém
nhit va duoc biét dén nhiéu nhat cua phan tng
Beckman la trong nghién ctru phan tich cau trac caa
morphine3 (Phan tng 2-Hinh 2) bang phuong phép
phan huy ting phan vao khoang dau thé ki 20. Khi
d6, co ché cua cac phan ang nay van chwa duoc 1am
rd va do do6 chua c6 lién hé gi vai phan (ng tach
phan manh.

MeO MeO
o HO
10% NH; OHC
N N._
Cl \S'O‘N/ NC_ A

Hinh 2: Phan tng Beckman trong phan tich ciu
trac morphine

MsO
H;C

MsQO,

CHsMgl,
Et,OTHE | H3G
O 81%
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Phan ing tach phan manh

Trong cung khoang thoi gian dau thé ki 20,
mot s6 phan ng tach phan manh theo co ché
cachocation?, trong d6 san pham cua phan @ng
thuong la kho Kiém sodt, chi duoc nhic dén nhu 1a
phan rng phu trong cac qua trinh khac da dwoc bdo
c4o mot cach riéng lé, va chua c6 hé thong. Cho dén
nam 1952 thi Eschenmoser 1an dau tién gisi thiéu
mot phan tng trong d6 chat phan tmg dwoc thiét ké
Véi day dii cac thanh té dé tham gia vao phan ang
tach phan manh® (Phan ing 3- Hinh 3). Trong cong
bd nay cua Eschenmoser, dng ciing liét ké mot danh
sach tong két cac phan ang véi co ché twong tu da
ting duoc Xuat ban trude d6 mot cach doc lap.

Ngay sau do6, hang loat cac nghién ciru trong
linh vuc di cong b nhirng két qua quan trong, phai
ké dén nhu: Henbest lan dau tién khiang dinh yéu
cau ddi song trong sap xép hinh hoc cua cac lién két
bi pha v& trong nhirng nghién cau phan huy steroid®
(Phan ung 4-Hinh 4).

Grob bét dau vai nhitng nghién ctru trong phan
ung tach 1,4 cua dihalogen vong’, va sau d6 mo
rong ra la hang loat nhirng nghién ctru toan dién va
hé thdng vé co ché phan tng®. Vi nhitng dong gop
nay ma tén 6ng da dugc dung dé goi tén cho phan
rng tach phan manh. Nhitng nghién ctru quan trong
trong linh vuc nay tiép theo gom c6: cong bd dau
tién vé truong hop tach mg rong vong cia Stork
trong diéu ché cis-cyclooctene® va ngay sau dé la
céc nghién ctu hé thong ciia Wharton vé phan g
tach phan manh cua 1,3 diol*® trong mé rong vong
d3 dua dén viéc iy tén Wharton cho phan ung tach
phan manh cua l6p cac dan xuat 1,3-diol 1.
Marshall gigi thiéu viéc sir dung hop chat cua
boron, dithian hodc malonate nhu 1a electrofuge!?
d3 mé rong kha niang lwa chon cac chit phan @ng
phtl hop véi timg diéu kién khac nhau. Va Corey ap
dung phan &ng tach phan manh vao trong tong hop
toan phan cua caryophylene®®... Trén day chi la
nhitng diém nhan trong lich st phét trién cia linh
vuc nghién ctru duoc ngudi viét chon loc lai, chic
chén 1a da khong thé dé cap hét dén nhiéu nghién
ctu khéc do khudn khé bai viét.

w
3
T HsC e, @

HsC
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Hinh 3: Phan ung tach phan manh caua Eschenmoser

(39%)

Hinh 4: Phan &ing phéan huy steroid cia Henbest

Co ché phan ng

Trong phan dinh nghia chung toi da dé cap so
lwge dén co ché phan tmg dé tién cho viéc phan loai
mot cach hé théng phan tng. Phan ting tach phan
manh c6 thé xay ra theo co ché ddng thoi hoac timg
budc. Cac phan ng tach phdn manh di qua trung
gian mang dién 4m thuong di theo co ché ddng thoi
trong khi c&c phan tng tach phan manh di qua trung
gian mang dién duong thuong di theo co ché tirng
budc.

Phan 16n cac phan wng tach phan méanh di theo
co ché dong thoi va c6 trung gian dién &m nén nhém
phan {mg nay di dwoc nghién cau chi tiét hon ca®.
Vi du nhu trong phan ung ¢ phuong trinh 1, phan
ung co 5 trung tdm va ca nam trung tdm nay cung
tham gia trong trang thai trung gian khi lién két doi
gitta a=b, c=d duoc hinh thanh cuing ldc vai lign két
don giita b-c va d-X bi pha v&. Diéu kién t6t nhat
cho phan tng 1a khi chét phan (ng c6 thé xoay toi
trang théi 1ap thé c6 cau hinh riéng sao cho hai lién
két bi pha v ¢ vi tri d6i song. Khi d6 cac orbitan
lién két va orbitan phan lién két cua ching c6 thé
trong tac v6i nhau mot cach hiéu qua nhat.
Wharton di dung bon ddng phan lap thé cua
decalindiol monotosylat dé nghién ciru lam sang to
hiéu ung nay (Hinh 5)4.

< | www.vjs.org

Phan ing tach phan manh

CHj

&)

Ca hai dong phan 2 va 4 cua cis-decalindiol
monotosylat déu c6 thé tham gia phan tng tach
phan manh dé tao thanh céc san phim twong tng la
5 va 6. Trong khi d6 chi c6 ddng phan 1 cua trans-
decalindiol monotosylat 1a cé thé phan ung tao ra
san pham 5. Bong phan 3 ¢6 cau tric khong thé dat
dugc cdu hinh ddi song giita cac lién két can phé
v, nén khong phan Gng. Ciing tuwong ty nhu phan
g tach, khi cac lién két bi pha v & vi tri ddi song
1a diéu kign thuan loi nhat cho phan ang xay ra.
Nhung trong truong hop cAu tric caa chét phan ang
co cau hinh riéng co dinh va khong the thoa mén
yéu cau dbi song gitra cac lién két can pha va thi
phan ung sé khdng xay ra, nhu trong truong hop
trén hozc chi xay ra néu cac lién két d6 c6 thé dat vi
tri dong phang Holton da chi ra sy quan trong cua
yéu t6 ddng phéng cua cac lién két can pha v trong
khi nghién ctru phan tng tach phan manh cua hai
dong phan endo va exo epoxi alcohol®®. Trong khi
ddng phan endo 7a c6 thé tham gia phan ng tach
phan manh di qua trang thai chuyén tiép c6 cdu hinh
syn, véi céc lién két bi pha vo nam ¢ vi tri dong
phang (phwong trinh 5-Hinh 6) thi dong phan exo
7b hau nhu khong phan tng (phuong trinh 6-Hinh
6) do cac lién két twong tng nam & vi tri twong tu
nhu vi tri gauche trong phép chiéu Newman doc
lién két truc gitra ching (C1-Cs) va do d6 cac orbitan
cua chung tuong tac vai nhau kém hiéu qua.
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Phan ing tach phan manh

m @ - Hoj%ms

OH
OTs
—X

3 6

2

OH
- / J OTs

Hinh 5: So do nghién ciru co ché phan @ng tach phan manh ciia Wharton.

H £
H KOBu!, THF, 25°C ' T
6 H (6)
i1 -
QO CoH 20 pht, 100%
7a
OH
(9 KOBU, THF, 25°C \ LCHO
L LoH > ()
6 H‘u‘ 20h, 10%
7b

Hinh 6: Yéu t6 dong phang cua cac lién két can pha v tromg phan (ng tach phan manh cta hai dong

phan endo va exo epoxi alcohol.

Phan ung tach phan manh theo co ché
cachocation xay ra timg budc va c6 thé theo thi tu
tuy theo lién két gitra nucleofuge hay electrofuge
véi phan giira bi pha vé trude. Thuong gap nhat 1a
truong hop nucleofuge roi di trudc va tao thanh
cacbocation trong bugc dau tién, ion hoa. Tiép theo
sau d6 la phan trmg nguoc cua phan ung Prins, (Hinh
7). Do c6 su tham gia cua cabcocation va phan
g Prins nén chit tham gia phan &ng theo co ché
nay thuong dan dén sy raxemic hoa.

Ung dung trong téng hep hitu co

Trong qué trinh tdng hop hiru co, ngudi nghién
ctru thuong muébn tao thanh lién két dé xay dung
dan nén phan tir san pham cudi. Vi vay ma phan tmg
tach phan manh, duoc hiéu theo nghia Ia s& cit nho
phan tir chat phan wng thanh tirng phan, thoat nhin
c6 vé nhu s& |4 bét loi cho myc dich xay dung phan
tir, thay vi pha v& nd. Nhu vay phan tng tach phéan
manh cha yéu duoc sir dung trong hai trudng hop:
mot 1a dé xay dung nén cac nhom chirc co sé ban
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dau, hai 1a dé pha v& lién két mot cach chién luoc
bai vi tong hop khé cé thé thuc hién qua cach khéc,
vi du nhu trong céac truong hop phan itng mé vong,
hodc phan tng mé rong vong. Trong phan nay
ching toi s& sap xép cac ung dung chon loc cua
phan g tach phan manh theo san pham caa phan
ung tao thanh.

Phan &ng tach phan manh tao lién két doi
+ Phan irng cia cac dan xudt mach he

Mot s6 cac nhém bao vé nhu troc cacbonat?’,
troc cacbamat hoac nhém trimethylsilyl ethyl
sunfonamit®8, ... c6 co ché giai bao vé 1a phan tng
tach phan manh. O day xin gigi thiéu mot phan &ng
hitu ich trong d6 Amos Smith st dung phan ng
tach phan manh cua chat phan ung khong vong két
hop véi phan ung decacboxyl hoa cua 2,3-
dibromocacboxylic axit dé tao thanh hop chét 8,
mot chét trung gian thuong gap trong nhiéu téng
hop hitu co®.
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+Phdan ung tAch phan manh mé vong

Céc vong ba hoic vong bén c6 xu huéng mo
vong dé dang hon vong nim, vong sau 1a do suc
cang cua Cac vong nho nén cling tham gia vao phan
tng tach phan manh ma vong dé dang hon. Nghién
ctu ciia Eschenmoser® ciing tap trung chu yéu vao
cac dan xuit vong niam canh. Cac nghién ctu sau
do6 ciing chi ra rang vong sau canh khé tham gia
phan (ng tach phan manh m¢ vong hon vong nam
canh do c6 cac phan ung canh tranh khac. Trong
mot nghién ctru gan day Luton?® da sir dung nhém
hut electron nhu la ester hoac cacbonyl ¢ vi tri
cachon thir hai trén vong bén canh keton dé gilp
lam bén hoa trang théai chuyén tiép cua anion trong
phan ng tach phan manh nhim ting tbc d6 phan
{g va da thanh cong trong viéc nang cao hiéu suat
cia phan tng tach phan manh ddi véi vong séu
(phuong trinh 8-Hinh 9). Déng chu y la cling trong
nghién ctu nay, tac gia d chi ra rang cac dan xuat
ctia iot tham gia phan trng cho hiéu qua cao hon din
Xuit ciia brom va mesylat chtng to rang ciing c6 su

Phan ing tach phan manh

tham gia ciia nhom nucleofuge trong giai doan
quyét dinh toc d6 phan tng.

+ Phan #ng tach phan manh mo réng vong:

Do su khé khin cua viéc tong hop cac vong ¢
trung binh, phan g tach phan manh to ra c6 ich
dic biét va c6 loi thé hon hin so véi cac phuong
phap khac dé tao c& vong nay. bBa co rat nhiéu
nghién ctru dat nén moéng chi tiét cho viéc tao thanh
cac hé vong c& nho. Do d6 néu c6 thé sip xép cac
nhém chirc vao vi tri hop 1y dé cac hé vong nay
tham gia phan ng tach phan manh thi s& rat thuan
loi trong viéc tong hop cac vong 16n hon, c& trung
binh. Mot s6 céc vi du kinh dién caa téng hop toan
phan roi vao nhém nay. Trong phan trén chlng toi
da dé cap téng hop toan phan tao nén caryophylene
ciia Corey vao nim 1963. Gan day Corey da cai
thién tong hop nay?!, dé tao ra san pham bat ddi
xung cua caryophylene di qua dienone bt ddi xing
10, lan dau tién gioi thigu mot alken vong bat ddi
xang va ung dung cua né trong tong hop hiru co
(Hinh 10).

CF;COOr
0] 0]
R R

™~

®R

Hinh 7: Phan ting Prins, phan tng Prins nguoc va phan @ng tach phan manh theo co ché cachocation

o

1) Bra, CH,Clp, 99%
2) LiOH, DMF-H,0, 75%

.

HO Br
- \/\( ()
8

Hinh 8: Mot vi du phan g tach phan manh cua chat phan ung khdng vong két hop vai phan g

decacboxyl hoa.
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CO,Et

RYY © t° 14h

Phan ing tach phan manh

o

2
Ry COsR

(8)

Hinh 9: Nghién ctru ma vong sau bang phan wng tach phan manh ciia Luton

. Ols
2 NaH, DMF =z
T f—
& 93%
OH 0

9 10

(-}-B-caryophylene

Hinh 10: So d6 wng dung phan ang tach phan manh dé diéu ché alken vong bat ddi ximng trong tong
hop bat ddi ximg toan phan (-)-B-caryophylene cua Corey

Taxol va qua trinh theo dudi nghién cau téng
hop toan phan Clia n6 c6 dong gop séu rong trong
linh vuc tong hop hitu co. O hai trong s cAc tong
hop toan phan cua taxol, phan wng tach phan manh
da duoc Holton?? (phuong trinh 9- Hinh 11) va
Wender? (phuong trinh 10- Hinh 11) ding dé xay
dung hé vong 8 ¢ trung tdm cua phén tir, ngung tu
cling véi mot hoac mot sb cac vong xung quanh.
Diéu thd vi 1a trong ca hai tong hop nay, cac tac gia
déu diing chat phan tng 1a mot hé epoxi-ancol.

Mot vi du gin day 1a tdng hop toan phin
vinigrol® ctia Baran, trong d6 nhan manh sy hitu
ich cua phan ng tdch phan manh khi cac phuong

phap khac gap rat nhidu kho khin dé xay dung ciu
tric san pham. Bbi voi vinigrol, hang loat cac
nghién ciru va céng b cta Paquette da chi ra rang
viéc tao lien két C-C dé 1am cau néi hai dinh cua hé
vong decalin trong phan tir nay 1a rat kho khin va
nhém nghién ctu cua ho d thir rat nhidu cach khac
nhau nhung déu that bai?®. Chién luoc cua Baran la
trugc hét dung phan wng Diel-Alder noi phan tir dé
tao ra mot hé 4 vong hop nhat nhu trong 11, sau d6
ding phan &ng tach phan manh dé cat dut mot vong
trong so do, tao ra hop chat 12 ¢6 hé 3 vong hop
nhat giéng nhu cau tric phan tu vinigrol (Hinh 12).

OTES
E i) T(OPr)y, '‘BUOOH, TESQ
DCM/hexan, 0 °C
ii) DMS e o
d OH HO 0
O/% 1) NaxCO3, m-CPBA
N 3. .
~_ 0  DCM, 78-15°C y
2) DABCO, DCM, Jf o o
I s
o OTBS
OTBS Q Cores

Hinh 11: Phan tng tach phan manh trong tong hop toan phan Taxol ctua Holton (9) va Wender (10)
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1) MsCl, py, 0 °C
2) KHMDS, THF,

1 12

Phan ing tach phan manh

vinigrol

Hinh 12: So' d6 tong hop toan phan vinigrol cua Baran ding phan ng tach phan manh dé thiét ké cau

ansa trong hé vong rat kho diéu ché qua cach khac.

Phan wng tach phan manh tao lién két ba

Trong khi di c6 rat nhiéu cac vi du 4p dung
phan g tdch phan manh dé tao thanh lién két doi,
thi lai khdng c6 nhiéu nhu vay cac ung dung trong
viéc str dung phan ung tach phan manh dé tao lién
két ba. Nguyén nhan c6 I& 12 vi yéu t6 enthalpy, hon
la entropy. Vi vdy ma hau hét cac phan @ng tach
phan manh tao lién két ba déu can ¢ cac nhom roi
di rat tdt (halogen, triflate, sunfonate), hoic céc lién
két bén hon trong phan tir sin pham (nhu CO,, Ny,
N,O) dé dén bu lai nang luong tiéu hut va lam dong
luc cho phan ung. Mét phuong phap thong dung d6
1a két hop phan ung tach phan manh véi phan tng
decacboxyl hod, va nhu vay trong s6 san pham phu
s& c6 CO, voi cac lién két bén cua né.

+ Phan #ing ciia cac dan xuat mach ho:

Trong céc vi du c6 dang d6 bén ciia CO, va N,
dé thuc day phan tng, c6 truong hop N2O da duoc
Zard % sir dung trong phuong phap diéu ché ra

CO,Et
Br NH,OH, HCl
_—

N AcONa, 86%

Ms
B o

o
o -N-
Br &I
o

N
| Ms

14 15
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alkyn trong mach tir B-keto este, di qua dan xuét
isoxazolinone. Phan g c6 mot co ché tha vi trong
do6 vong isoxazolinone trong 13 duoc oxi hoa boi
hén hop natri nitorit va sét (11) sunphat trong mdi
truong axit sé tao ra san pham nitroso 14 va sau khi
14 ion hoa thanh 15 thi ion ludng cuc nay ty dong
tham gia phan @ng decacboxyl va tach phan manh
dé tao thanh CO,, N2O va alkyn san phim (Hinh
13).

Trong mot bao cdo gan day, Dudley cong bd
phuong phap diéu ché homopropargyl alcohol tur
dan xuat vinyl triflate?” (phwong trinh 11-Hinh 14).
Mic di chét phan tng ban dau ¢ dang vong, nhung
sau khi dwong luong dau tién cia nucleophil duoc
phan ang thi vong nay bi pha vé tai lién két C-O va
& dang mach ho. Puong lugng tiép theo cua
nucleophil tiép tuc thém vao nhém cacbonyl dé
chudn bi cho phan ting tach phan manh, ma trong
truong hop nay san pham phuy la acetone, boi vi
nuclephil dugc dung la methyl lithium.

Br

NaNO,,/FeSO,
R EE—
AcOH/M,0, 82%

Ms
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Phan ing tach phan manh

Hinh 13: So ¢ mét vi du tich phan manh cua dan xuit mach ho boi Zard.

2 equiv. =)
MeMgBr (ot o OH
| O foluen A _ (11)
TfO Ph _78° _g0°C o0 Bn Bn
Bn 83%

Hinh 14: Diéu ché homopropargyl alcohol tir dan xuat vinyl triflate

+Phdn ung tAch phan mdnh mg vong:

Trong nhém phan Gng nay, phan ung
Eschenmoser-Tanabe? la phan tng dugc nghién
ctu rat k§ va da co nhidu tng dung nhat. Nam 1967,
Eschenmoser?™ cong bd phan tmg nay ¢ trén tap chi
Angewante Chimie va chi vai thang sau thi
Tanabe?™® ciing cong bd nghién ctru twong tu, mot
cach doc 1ap, trén tap chi Tetrahedron Letters. Chét
tham gia phan tng nay |a epoxi sunfonylhydrazone,
chat nay c6 thé d& dang diéu ché tir mot keton khong
no théng qua hai phan ng epoxi hoa va hydrazone
ho4 lién tiép. Co ché phan ung kha dac biét, trong
do6 co sy tham gia cua 9 trung tam, thay VI 7 trung
tAm phan Gmg nhu thudng gap va cé su sip xép lai
cac electron qua 9 trung tam nay theo hai hudng di
Va Ve.

Do phan tmg duoc thuc day bai stc cing cua
vong epoxi trong 1an sip xép lai electron thir nhat
va lai ¢ su giai phong phan tir nito rat bén viing,
cung vai su tham gia cua nucleofuge la anion caa
mat axit sunfonic hitu co cho nén phan tng thuong
Xay ra ngay ca trong cac trudng hop ma diéu kién
khéc gap khé khin. Nho céc loi thé ndy nén phan
g d3 duoc dung rat nhiéu trong téng hop hiru co
bai vi ca hai nhém chirc alkyn va cacbonyl déu la

T
{N-
0 N,N Ts
_ 9
1) epoxidation N
—_————— >
( 2)TsNHNH, !

nhitng nhém chac thdng dung cé thé tham gia
chuyén hoa khac dé dat dén san pham mong mudn.
Trong mot thoi gian dai, phan tng Eschenmoser-
Tanabe chi phéi suy nghi ciia cac nha hoa hoc hitu
co mdi khi ho muén diéu ché lién két ba.

Dudley str dung triflate, 1a nhém roi di tét nhat,
dé 1am nucleofuge va di ap dung phuwong phap nay
dé diéu ché alkyn gan véi cac nhom chie khac nhu
la keton, amide, alcol, alkene va cac nhém chuc
khac? tuy theo loai nucleophil duoc su dung (Hinh
16). Nhém nghién cuu ctia Dudley da ung dung
phan ung nay trong tong hop toan phan cua mot s6
hop chat tu nhién, trong do6 cit giam téng sé budc
téng hop so véi cac phuong phéap trude dé da su
dung, vi du nhu trong cac téng hop cia palmerolide,
illudol, hirsutene®, ...

Sau cong b cua Dudley sir dung triflate 1am
nucleofuge it lau, Brewer®! di sang tao trong viéc
str dung nito phan tir véi muc dich twong ty. Chét
phan tmg ban dau tir mot hop chit diazo dwoc ion
hoé vé6i SnCl, tao thanh chét trung gian vinyldiazen
dé c6 thé tham gia phan ung tach phan manh (Phan
ung 12- Hinh 17).

_N-T
NN
—N,, TSOH Z
—_—
OH ]
( fragmentation (

Hinh 15: Phan &ng tdch phan manh mé vong Eschenmoser-Tanabe
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then R?|
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- eMgBr R2MgX
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OH , DIBALH O
R (X =CHy)

~
n OTf n

2 equiv R2Li
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RZ R2

OH R!
A
n

(X = CH,)

O
n(*x - CHZ)

Phan ing tach phan manh

Hinh 16: Ung dung trong tong hop hitu co cia phan ng tach phan manh dan xuét vinyl triflate

R! = OFEt, aryl, alkyl
RZ R3=H,

R* = silyl, Bn, Me
R® = H, Me, OMe

N
SnCl,, DCM,
0°C,27-97% | R2

B — e

0]
COR!
1
5 2 P R
R, R2_# (12)
RS
n R3 n
- 0

Hinh 17: Ung dung caa Brewer trong viéc sir dung nito phan tir 1am nucleofuge.

+ Phdn #ng tach phan manh me réng vong:

Tét ca cac diéu dd dugc thao luan & trén ddi voi
phan g tao alken van hiu hét tng dung duoc cho
phan ung tao alkyn. Tuy nhién do céc phan tng cua
alkyn chua duoc nghién ctu va ang dung nhiéu nhu
alken, cong vai bat loi vé mit nang lwong khi tao ra
alkyn néi chung, va nhat 1a alkyn & trong vong (do
c4u tao hinh hoc thang cua alkyn) nén c6 khdng qua
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nhiéu cac tng dung cua phan wng tach phan manh
tao alkyn trong téng hop hitu co nhu ddi vai alken.
Va ca ba phuong phap tao alkyne & trén vira néu:
phan (tng Enschenmoser-Tanabe,?’ nghién ctru cua
Dudley?? va nghién ctru caa Brewer® déu c6 thé va
da dugc su dung trong mo rong cac vong ngung tu
dé didu ché vong c& trung binh (phuong trinh 13,
14, 15- Hinh 18).
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NHNH,
0=S=0

, DCM, AcOH, 69% |

Phan ing tach phan manh

(13)

1.0 equiv n-BuLi
3.0 equiv HMPA

y
—

—

Y
~—

I OTf

O

0.005 M in foluen
-78°Ctort, 91%

SnCls, DCM, 0°C (15)
OTBS 80%

Hinh 18: Vi du cua phan tng tdch phan manh trong mé rong vong.

+ Phan #ng Beckmann:

Chuyén ho4 cua dan xuit oxim dé tao ra nitril
(c6 lien két ba C=N) dwoc goi la phan tng
Beckmann, hay phan ung tach phan manh
Beckmann. Grob 13 ngudi dau tién chi ra rang co
ché cuia phan tng Beckmann c6 lién hé chit ch& voi
phan tng tach phan manh. Va phan tng da duoc
g dung trong diéu ché alken néi vai nitril. Mot
H5CO

1) POCl,-py, 0 °C

125 °C

trong cac (ng dung dau tién trong tong hop toan
phan 1a ¢ tong hop axit (¥)-byssochlamic cua
Stork34 (phu’orng trinh 16-Hinh 19).

Céc vi du gan day cua phan tng Beckmann
duoc dién giai ¢ phuong trinh tr 17 den 19 (Hinh
20), ban doc c6 thé xem thém vé phan tng
Beckmann trong mot bai tong két gan day cua Hu.®®

OCH,

OCH3 2) TsOH, xylen, O

74%

CHsO nPr  OCH,
O (16)
HsCO OCHs

CN

Hinh 19: Ung dung ciia phan @ng tach phan manh Beckmann trong tong hop toan phan axit (£)-

byssochlamic.

CH-.NOH

63%
11dr
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DAST, DCM, -78 °C

_—————————— I

AcO
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Phan ing tach phan manh

OCHs H3C CN
NOH
CH Tf20, pY., DCM, 0 OC“ (1 8)
3 90% -
0

2,6-dimethylpyridine, o

PCls, DCM, <-10 °C 19
</ i cN (19)

5%

Hinh 20: Céc vi du cta phan tng Beckmann.

Bén canh cic nghién ciru vé phan tng tach
phan manh tao ra néi ddi va ndi ba, cac nhém
nghién ctu cua Cramer®® va Williams®’ cling da c6
nhitng cong bd doc 1ap trong viéc sir dung phan tng
tach phan manh dé diéu ché alen.

Tam nhin

Nhiing vi du dau tién caa phan tng tach phan
manh da xuat hién kha lau, thim chi dén hang thé
ki trugc. Cung vai thoi gian, phan tng da duoc
nghién ctru kha ki ludng vé co ché ciing nhu c6
nhiéu céc ang dung trong tong hop hiru co. Tuy
nhién cung c6 thé nhan thay rang cho dén gan day
Van con co cac nghién ctiru méi duoc cong bé ca vé
phuong phap va vé céac ung dung. Co6 I& cac vi du
vé ing dung tt nhat cua phan tng tdch phan manh
trong tong hop hitu co nam & nhdm cac phan @ng
m¢d vong va mo rong vong, nhu da chi ra ¢ trén.
Phan tng tach phan manh c6 thé bi coi la cach gian
tiép dé xay dung ciu trac trong t6ng hop hitu co,
nhung cac vi du trén ciing cho thay rd rang rang néu
c6 mot chién lugc phi hop thi phuong phép nay lai
t6 ra c6 wu thé va hiéu qua hon han cac phuong phap
khac.

Tai ligu tham khao:*

* Pé dam bao tinh chinh xac, ching toi gitr nguyén
tén tiéng anh cta cac tai liéu tham khao, cac tap chi
va str dung mau trich dan cta hiép hoi hod hoc My.
1 a) Weyerstahl, P.; Marschall, H. Fragmentation reactions. In
Comprehensive Organic Synthesis, Trost, B. M., Fleming, .,
Eds.; Pergamon Press: Elmsford, NY, 1991; Vol. 6, pp 1041-
1070. b) Prantz, K.; Mulzer, J. Chem. Rev. 2010, 110, 3741-
3766. c) Drahl, M. A.; Manpadi, M.; Williams, L. J. C-C
Fragmentation: origins and recent applications. Angew. Chem.
Int. Ed. 2013, in press, DOI: 10.1002/anie.201209833. d)
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V@ tac gia: Hoang Thanh Tung sinh & Ha Long mot thanh phé
nhé nam & vimg dong bic Viét Nam, thanh phé duoc biét dén
v6i béi bién dep va hang ngan nhirng hon dao nhé trén vinh Ha
Long. Tung chu y dén hoa hoc tir cam hing cua ¢d giéo day
hoé cap ba, sau d6 bét dau theo hoc chwong trinh ctr nhan hoa
hoc tai PHQG Ha Nbi va liy bang cir nhan nim 2006. Nam
2009 Tung dwoc nhan hoc bong VEF dé di hoc tién si tai dai
hoc bang Florida. Hién tai, Tung dang 1am viéc va nghién ctu
Vai gido sur Gregory Dudley trong linh vuc téng hop toan phéan
cac hop chat tu nhién c6 hoat tinh sinh hoc.

Gi4o su Gregory Dudley nhan bang cir nhan tai dai hoc bang
Florida nam 1995 va bang tién si tai hoc vién céng nghé bang
Massachusetts nim 2000 duéi sy huéng dan cia gido su Rick
Danheiser. Sau khi hoan thanh nghién ctu hau tién si dugc tai
tro boi qui hoc béng cia NIH véi gido sw Samuel Danishefsky
tai Hoc vién nghién ctru ung thu Sloan-Kettering, 6ng quay tro
lai dai hoc bang Florida va bt dau su nghiép giang day ¢ day
dudi chic danh gido su thir viéc tir nam 2002. Gido su Dudley
dugc dé bat chirc danh pho gido su v6i bién ché dai han tir nim
2008 va bt dau nhan chirc vu pho chu nhiém khoa Hoa hoc tir
nam 2012. Chuong trinh nghién ctu hién tai cia éng c6 muc
tiéu dong gép cho qua trinh diéu ché dugc phim bang nhiing
kién thirc nén tang caa téng hop hitu co. Phan éng tach phan
manh cd vi tri quan trong dac biét trong nhirng nghién cau cta
6ng trong thoi gian gan day.
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Sections 4:
Portrait of Scientist



GS.TS.Nguyén Vin Tuan:
“Con dwong khoa hoc co nhieu diéu tha vi.”

Gi4o su Nguyén Vin Tuan l1a mot nha nghién ciru lodng xuwong
ndi tiéng trén thé gidi véi hon 250 cong trinh nghién ctu khoa
hoc dugc ding tai trén cac tap chi y khoa va khoa hoc quéc té.
Ong hién dang 1a Principal Fellow (1) ding dau mot lab
chuyén nghién ctu vé di truyén va dich té hoc loang xuong
thuoc Vien Nghién ctu Y khoa Garvan (Uc), 1a giao su y khoa
ctia Pai hoc New South Wales, |4 gido su xuit sic cua Dai hoc
Cbng ngh¢ Sydney, va la giao su thinh giang ctia Pai hoc Khon
Kaen (Thai Lan) va Dai hoc Tén Btc Thing. Ong bao vé thanh
codng hai bang tién si tai Pai Hoc Sydney (chuyén nganh théng
ké dich t& hoc) va Dai Hoc New South Wales (chuyén nganh y
khoa). Ong c6 kinh nghiém lam nghién ctu tai nhiéu nuéc nhur
Thuy S§, Anh, Mi, Na Uy, Thai Lan, va hgp tac véi hon 30
vién, bénh vién va nhiéu truong dai hoc trén thé gisi. Gido su
Tuan rat noi tiéng trong nudce vai nhidu bai phong van, sach bao va nhiéu cong trinh nghién ciu khoa hoc
c6 gié tri cho nghién ctru, dao tao tai Viét Nam. Ong 1a mét trong 15 nha khoa hoc duoc trao giai thuong

“Vinh danh Nud6c Viét” vao nam 2005.

Véi kinh nghiém 1am viéc tai nhiéu qudc gia khac
nhau, gido sw ¢6 thé cho biét nhitng thudn loi va
khé khan khi lam viéc trong mét méi trwong quoc
té doi hdi tinh chuyén mén cao?

T6i nghi dbi véi khoa hoc, viéc 1am viéc ¢ nhiéu
nuéc khac nhau s& cho ching ta mot vién canh
luén troi méi va c6 nhiéu co hoi tiép can voi su
phét trién cua chuyén nganh. MG&i mot lab hay
nhdm nghién ciru t6i di qua hodc ¢ hop tac déu
cho t6i mot vai ¥ tuong, va mot sb bai hoc vé cach
t6 chuc ciing nhu van hoa khoa hoc. That ra, toi
cling c6 nhitng dong gop vé nhiéu khia canh cho
nhirng lab ma minh tirng ghé qua. Do d6, toi lac
nao ciing khuyén khich nghién citu sinh cua minh
tim co hdi lam viéc vai nhitng nhdm nghién cuu
khac nhau thay vi lam cung mét vi tri mot thoi
gian qua dai. Ngoai ra, viéc ghé qua va lam viéc &
nhiéu noi ciing 13 nhitng co hoi phat trién nghé
nghiép, va nhit 1a hoc vé ki thuat méi. Vi vay ma
t6i nghi rang duoc lam viéc trong mot moi trudng
quéc té, tiép can voi nhiéu nén khoa hoc khac
nhau 1a mot diéu thuan loi chi khéng phai kho
khan.

Gido sur ¢6 thé cho biét dong liee ndo dwa 6ng dén
V&i con dwong nghién cizu khoa hoc va dac biét la
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chuyén nganh loang xwong ma éng dang theo dudi

bay gio?

Trudce khi dén vai khoa hoc, khi con tré t6i 1a mot
phu t& trong nha bép & bénh vién ma t6i dang lam
viéc hién gio. Sau do6 1a phu ta cho mot béc si ndi
tiéng & day vé quan Ii va phan tich di lidu. Toi
thay viéc phan tich dir liéu trong khoa hoc ciing rat
hip dan d6i véi minh, vi n6 kich thich suy nghi va
tim toi cdi méi, nhung luc d6 t6i khong duge dao
tao bai ban nén c6 khi ... bi. Thé Ia toi quyét dinh
tro lai con dudng hoc van va hoan thanh bang tién
st dau tién, va toi tu nghi minh da nim vitng ki
thuat. Nhung sau khi tham gia nhiéu hoi thao, toi
thdy ki thuat van chua du, va nghi minh phai tro
thanh mot nha khoa hoc chuyén nghiép, cha khdng
phai ngudi hd tro cho nha khoa hoc, va do d6 toi
quyét dinh theo hoc tiép va t6i da hoan tat luan an
tién si vé anh huong cua cac yéu td di truyén trong
lodng xuong. C6 thé ndi t6i 1a ngudi may man, vi
gap duoc nhitng nguoi thay rat tai, rat tot va dang
mén. Ho 1a nhirng chuyén gia s6 1 trén thé gisi, ho
d3 dong vién va tao diéu kién cho toi rat nhiéu.
Trong thoi gian hoc bang tién si thu hai, téi may
man dugc theo hoc voi mot ngudi thudc vao bac
thay cua thay, va ong da cho t6i doc 1ap theo dudi
hudng nghién ciu do t6i chon (vi lac do tdi khong
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phai 12 nghién ctu sinh mai vao nghd). Téi cong
bd hon 10 bai bao trong vong 5 nam, trong d6 co
nhitg bai dugc trich dan hon 800 1an. Véi nhiing
cdng trinh ¢ anh huéng 16n nhu thé va véi uy
danh cua lab ciing nhu cua thiy, tdi tré thanh mot
“tén tudi” trong chuyén nganh lodng xuong kha
nhanh so véi cac dong nghiép khéac. Bay gio nhin
lai, tdi thdy moi trudng khoa hoc tinh hoa va ngudi
thay t6t dong vai tro rat quan trong trong su thanh
cdng cua mot ca nhan nha khoa hoc.

Con duwong nghién cuu khoa hoc cua gido su kha
tha vi, dng cd thé chia sé vdi doc giad cua VIS
nhang ki niém vui buon, y nghia nao lam éng nhé
va tam ddc trong s nghiép ciia minh?

Ngudi 1am khoa hoc ¢é nhiing ndi kho riéng. Ho
thuong la nhiimg nguoi kha c¢6 don, vi khi theo
dudi nhitng dé tai chuyén mén hep ho co rat it
nguoi chia sé. Ho phai canh tranh trén binh dién
toan cau vi néi cho cung hoat dong khoa hoc
khéng c6 bién gisi, ma canh tranh vé y tuong hay
dé duoc ghi nhan “nguoi tién phong” thi thuong
rat &c liét. Nha khoa hoc phai phin dau va vuot 1én
dam dong dé dugc ddng nghiép cong nhan. O mot
vi tri cao, nha khoa hoc con phai dau dau véi viéc
tim tai tro cho nghién ctu va dé giir gin nhém
nghién cau ton tai. N6i chung, nhitng néi khd nay
it ai biét, va do d6 t6i nghi cic nha khoa hoc
thuong it noi va c6 don ciing co li do cua ho.

Cé nhan toi ciing ¢6 vai ki niém vui budn. Doi khi
c6 nhirng cong trinh ma t6i rat tim dac lai khong
c6 nhiéu y nghia trong cong ddng, va nguoc lai, co
nhiing céng trinh t6i khéng “man ma” miy nhung
lai tré' nén ndi tiéng. C6 khi toi ciing buc minh khi
di du hoi nghi nguoi ta néi vé cong trinh ciia minh
ma lo qua t&c gia! Trong su nghiép cua minh, toi
cling ¢6 nhiéu ki niém rat thd vi va ... budn cudi.
Nhu trong mét 1an ngdi tan giu véi ban bé cﬁng la
nha khoa hoc, bdng nhién c6 mot ¢b gai co vong
mot “cuc khung” di ngang qua; ban toi khang dinh
vitamin D c6 vai trd hét siic quan trong trong “van
d&” nay. That ra, t6i nghi d6 chi 12 161 n6i dua. Thé
ma tir d6 chung t6i thao luan va bat dau tién hanh
nghién ctru trén quan thé nhimg nguoi sinh do6i va
cho két qua rit kha quan vé mot marker chu
Chuyén xuong. Tur cong trinh do, ching 61 theo
duol mot cdng trinh tiép nbi vé mat dé xuwong, va
cudi cung cong trinh cua chung toi duoc chép
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nhan dang trén tap chi Nature. D6 ciing 1a mot ki
niém hét strc thu vi.

Sdp tdi gido sw c6 dw dn dac biét nao khong?
Durot biét gido sw c6 nhiéu hoat dong xa hoi tai
Viét Nam, dng c6 thé chia sé thém veé van de nay?

To6i dang viét mot d& cuong nghién ciru méi vé
nguyén nhéan caa bénh loang xuwong theo phuong
phap mai, hi vong dé an s& duoc chip nhan. Con
vé hoat dong x& hoi thi tdi chang ¢ hoat dong gi
ca; nhirng viéc toi lam ¢ Viét Nam chi tap trung
vao 3 linh vuc chinh la nghién ctu khoa hoc, gido
duc va dao tao. V& khoa hoc, t6i di hop tac voi
nhiéu dong nghiép & Viét Nam trong hon 15 nim
qua, va dd cong bd trén 30 bai bao khoa hoc trén
cac tap san y khoa qudc té, mot s tap san thudc
vao loai hang dau trong chuyén nganh. Méi day,
ching tdi mai thanh 1ap mét nhém nghién ctu vé
co xuong khép & Pai Hoc Tén Buc Thing voi
dinh hudng tap trung vao nhirng nghién cieu 1am
sang va nghién ctru co ban tai Viét Nam. Pay la
lan dau tién chang toi hop tac thanh 1ap mot nhém
nghién cuu bai ban nhu vay tai Viét Nam, trong
tuong lai gan sé& tién tGi thanh 1ap nhiing co s
nghién ctru co ban va lam sang. Nhdm hién nay cé
bay ngudi, mac du chi méi thanh 1ap nhung da
mang lai nhiéu két qua kha quan.

Mot linh vuc khéc tdi rat quan tdm 1a nang cao
ning lyc nghién ctru cho ddng nghiép Viét Nam.
Trong 15 nam qua, t6i da thuc hi¢n hang tram
seminar va trén 20 workshop & khip moi mién
Viét Nam, mdi workshop kéo dai tr 3 dén 15
ngay, va thuong co6 trén 100 nguoi tham du. Céc
workshop nay toi tap trung vao phuong phap
nghién cuu khoa hoc, ki nang phan tich dir liéu, ki
nang viét va cong bd bai béo khoa hoc, v.v. Nhiing
I6p tap huan nay gidp ich cho kha nhiéu ban trong
viéc chuan bi cho nghién ctu va lam nghién cuu
sinh & nudc ngoai. Ngoai ra, tdi con phéi hop voi
cac dong nghi¢p trong nudc to chirc cac hoi nghi
khoa hoc vé lodng xuong cap qudc gia va qudc té.

Tb6i quan tdm dén tinh hinh nghién ctu khoa hoc
va giao duc trong nudc. Do do, t6i dong gop kha
nhiéu bai bao vé hai linh vyc nay trén bao chi pho
thong, mot sé bai that ra 1a nhitng phan tich
nghiém chinh vé do ludng khoa hoc. T6i d3 viét va
xuat ban 12 cudn sach & Viét Nam. Séach cua toi
bao gém nhiéu linh vyc nhu chat doc da cam,
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lodng xwong, ban vé y té va y khoa, phuong phép
nghién ctru, ki ning nghién ctiu, chat lugng gido
duc dai hoc, v.v. Nhitng cudn sach nay ciing nhan
duoc sy quan tam caa cdng chdng, ¢6 cudn duoc
tai ban 3 lan va chiém giai. N6i chung, day la
nhiing viéc 1am c6 thé xem 14 bén 1&, nhung no6
dem lai nhiéu niém vui cho toi.

Gido su ¢6 thé cho doc gia biét vé nhiing nhdn
dinh cua minh vé tinh hinh nghién cizu ¢ Viét Nam
hién nay néi chung va vé linh vut y hoc noi riéng?

V& tinh hinh nghién ctu khoa hoc hién nay tai
Viét Nam, néi that la toi thdy c6 rat nhiéu van dé
Can phai giai quyét hay cai cach. Tur viéc chon deé

, phan bd ngan sach nghién cuu, tién hanh
nghlen clru va ca dau ra, toi thay tat ca déu co van
dé. Cach chon dé tai nghién ciu c6 phan khéng
dung vé6i chuan muc khoa hoc. Nhitng dé an quan
trong tiéu ton nhidu ngan sach nha nudc duoc
phan b6 cho nhitng nguoi khong co nang luc that
su trong khi nhirng nguoi c6 nang luc that su lai
khéong duoc lra chon. T6i lay vi du nhimg dé tai
nhu nghién ciru V8 ting chidu cao ngudi Viét bang
viéc thay do6i gen tiéu ton rat nhiéu tién nhung y
nghia thiét thyc cua né khéng cao. Kinh phi
nghién ctru duoc cung cap khdng cong bang. Kinh
phi that sy cho nghién ctu khdng nhiéu va xay ra
rat nhiéu tiéu cuc. Rdi dén van dé nghiém thu,
cong trinh duoc xép vao ngin tu va khong c6 dugc
nhitng bai bao qudc té co gia tri. Tuy nhién, toi
cling thidy c6 nhitng mang hoi sang trong viéc
quan li nghién cuau khoa hoc ¢ Viét Nam nhu la
Qui NAFOSTED, buéc dau mang lai nhiéu bai
b4ao khoa hoc cho Viét Nam. O nhiéu linh vuc
khoa hoc, c6 thé ndi rang khoa hoc Viét Nam
mang tinh 1& thudc, bai vi phan I6n nghién ctu déu
do nguoi nudc ngoai chu tri va nguoi Viét chi
dong vai tro khiém tén. Do 1a mot didu rat dang
guan tam.

Sinh vién Viét Nam tai nudc ngoai dwoce danh gia
la rat cham chi, can cu tuy nhién kha nang sdng
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tao lai khéng cao? Ong c6 loi khuyén nao cho sinh
vién Viét Nam deé nang cao tinh cgnh tranh véi
sinh vién cdc nuéc khac?

Nhiéu nguoi ¢ Viét Nam nghi rang sinh vién Viét
Nam rat thong minh, hay chang kém bét cir sinh
Vién nao ¢ cac nudc phuong Tay. Tdi cling mudn
tin nhu thé, nhung ching cir thi hinh nhu khéng
c6. Toi nghi néu chi lay vai trudng hop xuit sic ra
lam vi du thi e ring khéng phan anh dung tinh
hinh chung. Su that 12 nhiéu sinh vién Viét Nam
khi ra nuéc ngoai hoc tap ciing gap nhiéu kho
khan, tham chi thua kém céc sinh vién khac. Trong
nghién ctu khoa hoc, toi thdy sinh vién Viét Nam
thuong gap phai mot So kho khin tiéu biéu nhu
thiéu dao sau suy nghi Ve chu dé nghién cau, c6 y
nghi bo cudc khi gap van dé, kém tiéng Anh (ké ca
viét va dién thuyét), va ki niang tranh luan trong
khoa hoc. Do d6, t6i nghi sinh vién Viét Nam
minh can ¢ gang dao sau suy nghi. Viéc hoc tap
hién nay ¢ Viét Nam van con ning tinh doc chép
va thiéu ki nang phat hién vain dé va tu giai quyét
véan dé. T6i c6 huéng dan nghién ctu mot vai em
sinh vién Vlet Nam, ban dau c4c em cé vé quen
V6i viéc cam tay chi viéc. Toi n6i véi cac em rang
& bén nay tit ca cac cong viéc déu phai doc lap
con ngudi thay chi gitp dinh hudng nghién cau l1a
chinh thdi. Sau mét thoi gian cac em cling quen
v6i cach lam viée va dat dwoc nhiéu két qua rat
tot. Do d6 toi tin 1a néu sinh vién Viét Nam muon
canh tranh tét thi can phai rén luyén tu duy doc
lap, hiéu sau van dé va ki ning giao tiép trong
khoa hoc.

Xin tran trong cam on gido su.
Thuec hién: Tam Tran.

(1) “Principal Fellow la mét chizc danh khoa hoc
cao cap thuge vao nhém tinh hoa (elite) cua Uc.
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PGS. Ngo Vi
“T6i nhin thay tiém ning va niem dam mé khoa hoc &
cac ban sinh vién tré.”

“T6i nhin thiy tiém ning va niém dam mé khoa hoc & c4c ban
sinh vién tré.” Néu dit cac ban trong mot mdi trudng hoc tap va
nghién ctu khoa hoc tét thi tdi khong nghi ngo gi vé thanh cong
cua cac ban sau nay” - Pho gido su (Assistant professor) Ngo
Vii, hién dang nghién ctu tai Trung tm nghién ciru va diéu tri
ung thu City of Hope - California cua Vién Ung Thu Qubc Gia
Hoa Ky trai 1dng vé qua trinh hoc tap va nghién ctru trén dat My
va nhirng chia sé vé con duong di dén thanh céng cua minh.

Qua trinh hoat dgng khoa hec va linh vuc nghién cau

PGS. Ngb Vii nghién ciru vé ung thu mau, dic biét 1a qua trinh
té bao B (mot loai té bao trong hé mién dich) phat trién thanh té
bao ung thu. Str dung ki thuat RNAI trén cac dong té bao ung
thu va4 mo6 hinh chudt thi nghiém, phé gido su cho riang viéc
kham pha céc con duong truyén tin hidu bat thuong trong té bao
ung thu s giip chung ta xac dinh myc tiéu phén tir dé phat trién
thudc chita tri can bénh hiém nghéo nay.

!
2010 - present, Assistant Professor, Division of Hematopoietic Stem Cell and Leukemia Research,
Beckman Research Institute of City of Hope, Duarte, CA

2007 - 2010, Staff Scientist, National Cancer Institute, National Institutes of Health, Bethesda, M.D.

2006 - 2007, Research Fellow, National Cancer Institute, National Institutes of Health, Bethesda, MD
2001 - 2006, National Cancer Institute, National Institutes of Health, Bethesda, MD, Postdoctoral Fellow

2001, University of California, San Francisco, San Francisco, CA, Biomedical Sciences, Ph.D.
1994, University of California, Berkeley, Berkeley, CA, Molecular Cell Biology, B.A.

Cac giai thwéng:

2014, Gabrielle’s Angel Foundation For Cancer Research Award

2012, American Society of Hematology Scholar Award

2012, Stop Cancer Award

2012, Margaret E. Early Medical Research Award

2011, Tim Nesvig Lymphoma Fellowship Award

2004 - 2006, National Institute of Health Cancer Research Training Award
2001 - 2004, Damon Runyon Cancer Research Postdoctoral Fellowship

Anh c6 thé gidi thicu qua doi nét vé ban than va
con dwong den véi khoa hoc ciing nhu chuyén
nganh ung thu anh dang theo dudi.

Pho gido su Ngo Vii: Su thich thi mdi khi tim ra
nhitng diéu mgi mé va niém dam mé 16n dan qua
nhirng nam thang hoc tap nganh sinh hoc phén tir -
té bao da dwa toi dén voi su nghiép nghién ctu
khoa hoc. Tdi chon nganh khoa hoc y sinh, dac
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bi¢t la vé té bao mlen dich va ung thu té bao bach
CAU VOi mong mudn déng gop cho loi ich sirc khoé
cia cong dong. TOi hi vong mot ngay nao do
chilng ta c6 thé tim ra phuong phéap chita tri hitu
hiéu cho can bénh ma hién nay van chua co tri liéu
nao phat huy hiéu qua toan dién.
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Anh c6 thé chia sé nhiing thudn loi va khé khan
ciing nhu nhitng kinh nghiém khi hoc tip o xur
nguoi.

RA&0 can ban dau ddi vai cac du hoc sinh Viét Nam
khi sang M¥ hoc tap d6 1a ngon ngtr. Tuy nhién
ban s& co co hai tiép x(c, hoc tap va 1am viéc truc
tiép v6i ngudi ban xu, va méi truong thuan loi ndy
s& gilp ban vuot qua rao can ngbn ngir nhanh
chong.

Vé viéc hoc tap va nghién ctu, ngoai viéc hoa
nhép vao mdi truong mdi, phuong phap hoc tap
méi, cach tiép can van dé méi, cac ban ciing nén
lya chon nhdém nghién cau va gido su huéng dan
mot cach can than vi day s& la canh cira gidp ban
huéng dén con duong su nghiép sau nay. Chu dé
nghién ctru, quy mo phong thi nghi¢m, chat luong
cong bé quéc técuia ngudi huéng dan va tinh than
cong tac véi cac nhém nghién ciru khéc 1 cac yéu
t6 ciing nén dugc can nhac.

Trong quang thoi gian hoat dong khoa hoc vira
qua, ¢6 nhing ky niém nao la dang nhé nhat voi
anh?

T6i nghién ctru sdu vé cac con duong tin hiéu ¢ té
bao mién dich va ung thu. Cac tin hiéu giita cac té
bao thuong 1a phic tap va muén giai ma duoc thi
can dat ching vao mét bdi canh tong thé dé tim
hiéu chi khong thé chi tim hiéu tung tin hiéu riéng
biét. Luc 4y cac phuong phap nghién ctru bd gene
(genomics) cling mdi vira ra doi, nhung chua c6
mot phuong phap nao thich hop dé xac dinh cling
mot ldc chire nang ciia nhidu gene trong mang luéi
nay. Toi da tw minh phat trién mot phuong phap st
dung thu vién phan t¢ RNA can thi¢p (RNA
interference), mot ky thuat 1am giam thé hién cua
gen. Y tuong nay nay sinh sau mot thoi gian tim
doc cac bai bao lién quan trong giai doan dang lam
nghién ctu sinh sau tién si (postdoctoral fellow).
Mot bubi trua no vira dn trua vira doc mot bai béo,
€6 mét dong chit ludt qua danh triing ngay vao cau
hoi ma bay 1au nay t6i chua tim dwoc cau tra 1oi.
Ldc 4y tdi chay vao van phong gido su hudng dan
va chia s¢ nhitng gi vira doc. Mot khoanh khic
khong lau sau do6, chung t61 nhin nhau va biét la
kién thirc moi nay c6 thé gidp toi tim ra giai phap
cho d& an. T6i nhé nhitng ki niém nhu vay giéng
nhu la nhirng gidy phut “eureka” cia minh. Ngay
hdm sau toi bat tay vao lam thi nghiém theo hudng
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maéi ndy va cac cau hoi toi dat ra dugc tra 1oi
khong 1au sau d6. Dé tai nghién ciru d6 anh huong
dén ca chudi hoat dong nghién cau cua toi V& sau.
Mot bai hoc ¢ day 1a ding ngan ngai tim toi sang
ché cac cong cu va phuong phap méi vi nhimng co
hoi nay s& gip ban tich luy thém nhiéu ki ning
nghién ctiru mai.

Anh danh gid thé nao vé tinh hinh nghién citu
khoa hoc ¢ Viét Nam. Anh c6 loi khuyén nao cho
cac bgn sinh vién, nghién ciru sinh di sau trén con
dwong nghién cuizu khoa hoc.

C6 thé néi nén khoa hoc ¢ Viét Nam danh gia qua
sb lwong va chét lugng céc tap chi khoa hoc hay
tam anh huéng cua cac tap chi nay van con khiém
t6n va phét trién cham hon so véi cac nudc trong
khu vuc nhu Singapore hay Thai Lan. Viét Nam
can thoi gian, nhan lyc va tai chinh va cac chinh
sach khuyén khich phét trién khoa hoc dé xay
dung mot moi trudng hoc thuat, ha tang co so, va
véan hoa khoa hoc thi mai theo kip véi cac nu6ce ¢
nén khoa hoc phat trién nhu, Singapore, Han
Qudc, Nhat Ban va cac nuéc phuong Tay nhu Hoa
Ky.

Mac du dang lam viéc tai Hoa Ky, t6i cling c6 mot
vai co hdi gilp cac ban tré c6 mong mu0n theo
dudi sy nghiép nghién cau khoa hoc nhu viét thu
giai thiéu va ung ho khi cac ban nop don vao cac
truong, vién nghién ctu. Lam viéc cung cac ban
sinh vién Viét Nam, t6i nhin thdy tiém niang va
niém dam mé khoa hoc & cac ban. Néu dit cac ban
trong mot méi truong hoc tap va nghién ctu khoa
hoc tot thi t6i khong nghi ngo gi vé thanh cong sau
nay trén con dudng cac ban da chon.

Mot loi khuyén cho cac ban sinh vién la khi céc
ban c6 diéu kién hoc tap va nghién ctu trong mot
mdi trudng tién tién nhu ¢ Hoa Ky, ngoai chuyén
phét trién ki ning lam khoa hoc, cac ban ciing nén
trau doi van hoa khoa hoc, chang han nhu hoc
cach tim hiéu su vao mét cau hoi va dung bang
chirng khach quan trong suy luan. Céc ban chinh
1 ngudn lyc con nguoi quan trong trong su phat
trién nén khoa hoc & Viét Nam.

Anh c6 y kién, nhdn xét gi vé di &n Vietnam

Journal of Science (VJS) ma céng dong nghién
cuu sinh va hoc gid VEFFA dang thuc hién?
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Toi cho rang day 1a mot dy an rat co y nghia va
cho thay tam huyet cua cac hoc gia, du hoc sinh
Quy gido duc Viét Nam (VEF) doi véi nudc nha.

Néu giai doan dau tap chi nhim t6i dbi twong doc
gia phé théng thi c6 mot luu ¥ 1a cha d& cac bai
viét 1am sao dé phuc vu loi ich cong ddng hon 1a
nhitng bai viét nghiéng vé khoa hoc thuan tuy.
Giai doan sau hudng dén dbi twong doc gia 1a nha
khoa hoc thi ¢ thé chi trong céc bai béao nghién
ctiru vé sy lién két hay so sanh tinh hinh mét vén
dé (dich t& hoc, cac phat minh c6 tng dung...)
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gilra trong nudc va trén thé gisi dé cac nha khoa
hoc trén thé giéi co thé truy cap, phuc vu viéc
nghién ctru gitp dd cong dong.

Chic chén budc dau tap chi s& gap rat nhiéu kho
khén nhung v6i y tudng va nang luc tir cac ban
cong véi viéc tham khdo y kien, de nghi hay gilp
do tu cac nha khoa hoc (;é tén tuoi thi co thé dat
dén nhirng thanh cdng nhat dinh.

Xin trén trong cam on anh.

Thuc hién: Hoa Phan.
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