Cac Khoa Hoc Gia Ngwoi My Va Trung Quéc Pa Thanh Cong Nhén
Ban Vo Tinh Chudt Bang Phuong Phap Sir Dung Té Bao Da.

Céc khoa hoc gia ngudi My va Nhat da kham pha ra k¥ thuat méi co thé bién té bao
da thanh té bao gdc. Tin doc dédo ndy da duoc bao chi trén toan thé gidi va truyén
thong dai chiing cho ding tai va loan di hém tht Tu, ngay 21 thang 11 vira qua, sau
khi Dr Shinya Yamanaka, thuoc Pai hoc Kyoto - Nhat Ban, va cong su vién cho
phé bién phat minh méi nhét cua ho vé lanh vuc té bao géc trén tap chi Cell Journal.*
Pong thoi Dr. James Thomson va Junying Yu, thuéc Pai hoc Wisconsin — Madison,
Hoa Ky ciing da tuong thuat két qua va thanh cong cta ho trong viéc tai tao té bao da
thanh t& bao gdc trén tap chi Science Journal.” Phai no6i day 1a mot kham pha méi, vo
cung 1y thi va gay chin dong trén toan thé gisi, dic biét trong gidi y khoa.

Hai nhém nghién ctru gia dd miéu ta sy thanh cong, chinh 1a ho di co thé bién té bao
da nguoi (human skin cells) thanh té bao géc tuong tu nhu té bao gdc phdi
(embryonic stem cells), ma khong can str dung dén hodc huy di phoi nguoi (human
embryos). Pay 1a van dé nan giai, d& gay bic x(c va tranh luan trong suét hon mot
thap nién vura qua.

|.  KHAM PHA MOI

NEW METHOD Retroviruses are used g ) &
A large number {o inject the skin cells . Cac nha }(hoa ,}.1(_)c ‘cho bl?t’
ofskincellsare goncens % with four genes, which VO phu()”ng QhaPA mo1 ma h? vua
removed, . > ‘; reprogram the celis to kham Rha, thlr V1EC blen,te bao da
V genes™  become stem cells. thanh té bao goc twong doi don gian
: / il va it qtén kém hon, so voi1 ky thuat
chuyén nhan ma khoa hoc gia, lan
) Wilmut, da st dung dé co thé tao
T’ nén ctru Dolly (1996). biéu ma ho
thue hién 1a chi can cay 4 gien’ vao
£GG G STEMCELS té bao da. Cac gien nay s€ tai cau
ey tric cac nhiém sac thé trong té bao
: .BL».\.S.TOCYST : da, bién té bao da thanh té bé}g gbe
: A\ ¥ la t€ bao c6 kha nang phat trién vo
EXISTINGMETHOD "« ' Stem cells tan va sinh san ra cac té bao khac
Afertilized human egq o areremoved,  nhau, khoang 220 loai trong co thé
:féﬁ‘:?;&;";;:fmﬂ ?lsg;yt‘)nr)?o con ngudi, nd co thé 1a té bao tim,

! . Xem Takahashi et al., “Induction of Pluripotent Stem Cells from Adult Human Fibroblasts by
Defined Factors,” Cell (2007), DOI 10.1016/j.cell.2007.11.019.

2 Xem Yu et al., “Induced Pluripotent Stem Cell Lines Derived from Human Somatic Cells,”
Science 20 November 2007: 1151526v1DOI: 10.1126/science.1151526

% _ Gien: don vi trong nhidm séc thé kiém soét su di truyén.
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Cho dén nhimng nam trudc day, phan dong cac khoa hoc gia van nghi rang cach thuc
duy nhat ma ho ¢ thé tao ra té bao géc moc cach dé dang, hau co thé su dung cho
phuong phap tri liéu y khoa, 14 tao nén cac phoi, roi sau d6 thau hoach cac té bao goc
- trong vong 1 tuan 1& - sau khi phoi da dugc hinh thanh. Nhu vay phoi sé bi huy diét
trong tién trinh. Chinh diéu nay da gdy nén nhiéu sy tranh cai va gip phai sy rdo can
vé mit luan 1y.

II.  VIEC BIEN TE BAO DA THANH TE BAO GOC LA KHA THI

Gan day, hai nhém khoa hoc gia Nhat va My da cho thay viéc sir dung té bao da dé
tao thanh té bao gbc l1a kha thé. Cach day khoang 8 nam (2007), Dr. Yamanaka da
cong khai hoa 1a ong da thanh cong trong viéc cay 4 gien vao té bao cua chudt va
bién chung thanh té bao gbc phdi cua chudt (mouse embryonic stem cells). Ong ta
cling chitng minh cho thay, qua cac cudc thir nghiém, 1a cac té bao goc nay co thé tro
thanh bat ct loai té bao nao cua chudt. Bong thoi, dng ciing da thir nghiém gidng nhu

4. Xem Stem Cells - The Future: An Introduction to iPS Cells [Video]. Last updated: 26 Nov 2012.

Video: https://www.youtube.com/watch?t=246&v=0Q9-4SMGIKnE (accessed 6 May 2015). Text
can be found at http://www.eurostemcell.org/toolkititem/stem-cells-future-introduction-ips-cells
(accessed 6 May 2015).



https://www.youtube.com/watch?t=246&v=Q9-4SMGiKnE
http://www.eurostemcell.org/toolkititem/stem-cells-future-introduction-ips-cells
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vy ddi voi té bao da trudng thanh cua nguoi.” Thém vao d6, Dr. Yamanaka ciing da
ding té bao géc da nang nhan tao (iPS), thuoc dang giéng nhu té bao gbc phdi (like
embryonic stem cells which he called them induced pluripotent stem cells), sau khi
da duoc tai tao tir té bao gia bang phat minh méi ma 6ng da kham pha ra® dé tao nén
cac chuot con khac. K¥ thuat nay cta Dr. Yamanaka da dugc cac nha khoa hoc nguoi
M3 " va Trung Quéc® triét dé ap dung va ho di chirng minh cho thé gioi biét 1a ho da
thanh cdng’ trong viéc sir dung phat minh méi nay dé co thé tao nén hang trim cac
chd chudt (Xin nhan vao link nay dé xem video cac nha khoa hoc Trung Quéc thuc
hién cdng viéc nghién ctru caa minh - Chinese Scientist Clone Mouse From Skin
Cells - https://www.youtube.com/watch?v=xzHJK5Uz5UE Uploaded on Jul 25,

> . Eight years ago, Yamanaka discovered that by adding just four genes into adult skin cells in
mice, he could induce the cells to become like embryonic stem cells. He called them induced
pluripotent stem cells, or iPS cells. In 2007, he announced that he had done the same with human
adult skin cells. Xem Shinya Yamanaka Wins 2012 Nobel Prize in Medicine. 08 October 2012.
https://www.ucsf.edu/news/2012/10/12898/shinya-yamanaka-wins-2012-nobel-prize-medicine
(Accessed 26 March 2015).

® . Té bao gbc da ning nhan tao: (iPS: induced pluripotent stem cell). Pay 1a loai té bao géc
duoc tao ra tir t& bao da nguoi, do tién sy Shinya Yamanaka (Pai hoc Tokyo) dit tén. Cong trinh
nghién ctru san xuét thanh cong té bao gbc tir da ngudi dugc thuc hién bai tién sy Shinya Yamanaka
(Pai hoc Tokyo) va tién sy James Thomson (Pai hoc Winconsin), cong bd vao thang 12/2007, da
mé ra huéng dot pha cho nganh y hoc va pha v moi tranh céi thuoc rao can dao dirc ddi véi hoat
dong nghién ctu té bao gdc.

" . Mice cloned from skin stem cells - US researchers have cloned healthy mice from skin cells for
the first time. BBC News, Tuesday, 13 February 2007.
http://newsvote.bbc.co.uk/mpapps/pagetools/print/news.bbc.co.uk/2/hi/health/6353919.stm
(Accessed, 29 July 2012).

8 . Xem bai viét cua Hannah Devlin, Chinese researchers clone Tiny the mouse from skin cells.
From The Times - July 24, 2009. http://www.timesonline.co.uk/tol/news/science/article6725624.ece
(Accessed 29 July 2012).

% “This paper demonstrates that mouse cells can be reprogrammed to reacquire the characteristics
of genuine embryonic stem cells — namely the ability to form an entire mouse,” said Professor
Ernst Wolvetang, a stem-cell specialist at the Australian Institute of Bioengineering and
Nanotechnology. Xem bai viét cua Hannah Devlin, Chinese researchers clone Tiny the mouse from
skin cells. From The Times - July 24, 2009.
http://www.timesonline.co.uk/tol/news/science/article6725624.ece (Accessed 29 July 2012).



https://www.youtube.com/watch?v=xzHJK5Uz5UE
https://www.ucsf.edu/news/2012/10/12898/shinya-yamanaka-wins-2012-nobel-prize-medicine
http://newsvote.bbc.co.uk/mpapps/pagetools/print/news.bbc.co.uk/2/hi/health/6353919.stm
http://newsvote.bbc.co.uk/mpapps/pagetools/print/news.bbc.co.uk/2/hi/health/6353919.stm
http://www.timesonline.co.uk/tol/news/science/article6725624.ece
http://www.timesonline.co.uk/tol/news/science/article6725624.ece
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2009) biang phuong phap nhan ban vé tinh, st dung té bao da,'® sau khi da dugc tai
tao thanh té bao gdc toan ning."!

(Dr Qi Zhou) Hinh cua chl chudt con dau tién duoc cac nha khoa hoc gia Trung Québc tao nén
bang ky thuat nhan ban v tinh. Ho dat tén cho chl 4y 1a “Tiny” in English, hay “Xiao Xiao” in
Mandarin. Tiéng Viét, “bé xiu™*?

19 In total, 27 mice have been created using the new technique (by cloning mouse skin cells). They
have since gone on to produce about 200 offspring, which, in turn, have also reproduced. The
majority of the mice showed no obvious health problems. The oldest mouse lived for about nine
months and the youngest third-generation mice are about two months old. Xem bai viét caa Hannah
Devlin, Chinese researchers clone Tiny the mouse from skin cells. From The Times - July 24, 2009.
http://www.timesonline.co.uk/tol/news/science/article6725624.ece (Accessed 29 July 2012).

1 Quy doc gia nao mudn biét thém chi tiét vé su khac biét gitra té bao gdc toan ning va té bao gc
da nang, xin xem bai viét cia Lm. Tran Manh Hung, TIM HIEU TE BAO GOC, duoc phd bién tai
Webiste cia Céng Giao VN, ngay 17.03.2015.
http://www.conggiaovietnam.net/index.php?m=home&v=detail&ia=13549 (Truy cap ngay
20.03.2015).

12 The first mouse pup born in the study, conducted by researchers from the Chinese Academy of
Sciences, has been named Tiny, or “Xiao Xiao” in Mandarin. Xem Chinese researchers clone Tiny
the mouse from skin cells http://www.timesonline.co.uk/tol/news/science/article6725624.ece By
Hannah Devlin - From The Times - July 24, 2009. (Accessed 29 July 2012).



http://www.timesonline.co.uk/tol/news/science/article6725624.ece
http://www.conggiaovietnam.net/index.php?m=home&v=detail&ia=13549
http://www.conggiaovietnam.net/index.php?m=home&v=detail&ia=13549
http://www.timesonline.co.uk/tol/news/science/article6725624.ece

A picture released by Nature magazine shows Xiao Xiao, or "Tiny" in Chinese, the first baby mouse
created from reprogrammed skin cells. Agence France-Presse/Getty Images.

Sau khi d3 kiém ching két qua va xac minh dugc su thanh cong ctia minh, qua viéc
thi nghiém véi loai chudt. Dr. Yamanaka bt tay vao viéc thu nghiém voi té bao da
nguoi, sir dung cung mot phuong phap va ky thuat. Ong ta nghi rang: it nhat cling
phai t6n mat vai nam, hau c6 thé tim ra dung loai gien va moéi truong thich hop nham
day manh cong cudc nghién ciru d6i voi viée st dung té bao da ngudi. Tuy nhién,
ong ta thd 16 cho biét, vi mubn dem lai két qua sém nhat, bsi 1& hién nay dang co sy
chay dua va canh tranh tir cac khoa hoc gia trén thé gidi, xem ai 13 ngudi dau tién co
thé phat minh ra k¥ thuat méi nay, 1& d6, ong da phai lam viéc tir 12-14 tiéng dong hd
mdi ngdy trong phong thi nghiém. Nhd d6, ma chi trong vong ddi ba thang ong da
thanh cong. Nho vao su thanh cong ruc rd nay, dugc vi nhu mot bude dot pha vi dai
trong lanh vyc nghién ciru y-sinh hoc ciia thé ky thir 21, ma Cong Pong khoa hoc thé
gidi da qu%é't dinh trao giai thuong Nobel vé y khoa cho dng vao ngay 8 thang 10
nam 2012.

13 Xem thém chi tiét tai day: Shinya Yamanaka Wins 2012 Nobel Prize in Medicine. 08 October
2012. Shinya Yamanaka, MD, PhD, a senior investigator at the Gladstone Institutes — which is
affiliated with UCSF — has won the 2012 Nobel Prize in Physiology or Medicine for his discovery
of how to transform ordinary adult skin cells into cells that, like embryonic stem cells, are capable
of developing into any cell in the human body. https://www.ucsf.edu/news/2012/10/12898/shinya-
yamanaka-wins-2012-nobel-prize-medicine (Accessed 26 March 2015).



https://www.ucsf.edu/news/2012/10/12898/shinya-yamanaka-wins-2012-nobel-prize-medicine
https://www.ucsf.edu/news/2012/10/12898/shinya-yamanaka-wins-2012-nobel-prize-medicine
http://www.abc.net.au/reslib/200907/r405440_1910370.jpg

Shinya Yamanaka la nha nghién ctru nguoi Nhat da thanh cong trong viéc kham pha
ra Te bao goc da nang nhan tao (induced Pluritotent Stem Cells hay con goi 1a iPS

cells) vao nam 2006 va duoc trao giai Nobel vao nam 2012. Nobel Prize for the work
in 2012,

Cic té bao da....

... dworc tai tao dé tro thanh té bao goc da niing, dwgec danh ddu mau xanh trong
hinh nay.


http://www.eurostemcell.org/files/diff_cells.jpg
http://www.eurostemcell.org/files/iPS colony green2.jpg
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Tur Iuc cha ctru Dolly chao doi, vao nam 1996, cac khoa hoc gia da tién doén 1a té bao
truong thanh co thé, trén 1y thuyét, bién thanh té bao gdc. Nhung vao thoi diém do,
ho chua biét cach 1am thé nao, ngoai trir 4p dung phuong phép nhan ban vo tinh bang
k¥ thuat chuyén nhan, 1a k¥ thuat ma Ian Wilmut va Keith Campbell di sir dung dé
tao nén ctru Dolly."*

Véi ki thuat chuyén nhan, cac nghién ciru gia tach nhan (nucleus) cua té bao trudng
thanh — ty du té bao da — rdi dat vao té bao trimg, chwa ¢ thy tinh, ma nhéan cua n6 da
duoc lay di. Té bao tru’ng sau khi da duoc tiép thu nhan méi sé tu dong phat trién nhu
tién trinh binh thudng, giéng nhu khi tring duogc thy tinh. Chi vai ngay sau, nguoi ta
s& nhin thiy phoi bao (blastocyst) Xuat hién, trong do c6 chira cac té bao goc. bac
dlem ctia ky thuat nay 1a cac té bao gde s& co chit lidu giéng hét nhu nhau vé mat di
truyén (same DNA). L& d6 ma cac khoa hoc gia hy vong khi cay chung tr¢ lai cho
bénh nhén s& tranh dugc viée cac té bao ndy bi co thé hodc hé thong mién nhiém loai
bo vi khong cuing mdt gien nhu nhau.

() Sin callsare taken from the pasents (8) M catsaeictd o e pten,
abdomen. A nucleus which contains curing his disease. His body does nol repct
h P the cells because they contain his own DNA.
his DNA is taken from the 2y
skin cel
(2) The patients nucleus is N
inseeted it a unfertirsed human J
mcdlamtmmdwsm
he égg has been removed. @Ihestuncdsmmstmdm
cullre dish where they ¢an be grown
— 6l e of o D paen e

(3) The egg cell mutiples, 1o cure his disease, eg Iver, nerve,
creating stem culs, heart, insulin cell.

Sau khi d4 thanh cong trong viéc tao nén phdi méi bang k¥ thuat chuyén nhan. Cac
khoa hoc gia mudn tién thém mdt bude nita, b'fmg cich dat van dé: Lam thé nao ma té
bao trimg co thé tai lap chét liéu di truyén, sau khi d3 nhan dugc nhan méi, tir té bao
hién ting? Phai ching ta c6 thé bién ddi té bao truong thanh ma khéng can dung dén
té bao trimg?

Chinh diéu nay, di thic day Dr. Yamanaka va Dr. Thomson ra stic nghién ctru, hau
c6 thé tim ra loai gien ndo dd duogc sir dung trong té bao gbc phdi ma da khong co sir
dung trong té bao trudng thanh, dé xem coi nhiing loai gien nhu vy c6 thé sir dung
nham bién doi té bao truong thanh ra té bao gdc. Dr. Yamanaka thir nghiém bang

4 Xem Tran Manh Hung, Bao Birc Sinh Hoc va NhitngThach Bé Hién Nay. Ha Noi: Nha xut ban
Tén Giao, 2003, trang 33-42.
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cach thi nghiém trén loai chuét, riéng Dr. Thomson thi st dung té bao da nguoi (1dy
tir tran) dé thi nghiém.

Ca hai nhom d3 tim duoc khoang hon 1,000 gien c6 tiém ning thich hop, tuy nhién
véi mot s6 luong gien nhu thé thi rat kho dé xac dinh chinh xac loai gien nao thyc su
dong vai trd chu yéu. L& d6, ho tiép tuc tién trinh loai bo va chi chira lai khoang hon
20 loai gien ma ho nghi rang: ddy 1a thir gien chinh yéu. Sau d6, ho lai dit cau hoi:
1am sao dé co thé bién té bao da thanh té bao gdc. Cudi cung ho di tim ra dwoc 4
loai gien chinh yéu, hiu c6 thé cdy vio té bao da dé c6 thé bién thanh té bao goc.
Cac gien ndy du c6 chirc ning twong ty nhu nhau, chung déu duoc xem nhu 14 cac
gien diéu chinh chinh, v6i vai tro ding dé tit hodc mo cac gien khac.*
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15> Stem Cells - The Future: An Introduction to iPS Cells [Video] Last updated: 26 Nov 2012.

In this compelling and clear 16 minute video, leading scientists tell the story of induced pluripotent
stem cells (iPS cells) - an extraordinary scientific discovery that changed the way we think about
human biology and saw Shinya Yamanaka awarded the Nobel Prize for Medicine, with John
Gurdon, in 2012.

A Great Video: https://www.youtube.com/watch?t=246&v=0Q9-4SMGIKnE (accessed 6 May
2015).



https://www.youtube.com/watch?t=246&v=Q9-4SMGiKnE
http://www.eurostemcell.org/story/nobel-prize-goes-stem-cell-pioneers-john-b-gurdon-and-shinya-yamanaka
https://www.youtube.com/watch?t=246&v=Q9-4SMGiKnE
http://www.eurostemcell.org/image/ips-cells-derivation-and-applications

I1l. CAN TRO VE LUAN LY CO THE VUQT QUA

V61 kham pha hién dai nay, cac khoa hoc gia co thé loai trir vAn nan vé luan 1y, vi ho
khong can sir dung phéi ngudi hodc tao nén cac phédi 4y bang phuong phap nhin ban
vo tinh, qua k¥ thuat chuyén nhan. Ciing nhu ho khéng can doi hoi phu nir phai hién
noan (tru’ng) dé sur dung cho viéc nhan ban vo tinh (cloning), nhung ho van c6 the
tao nén cac té bao gbc,'® co chat lidu di truyen gidng hét voi nguoi hién ting. Cac té
bao goc nay, khi dugc st dung dé thay thé cac méd cho cac bénh nhan, theo nhu céc
khoa hoc gia tién li¢u, s€ khong bi hé théng mién nhidm tir chdi. Quan trong hon nira,
theo cac nha khoa hoc cho biét, cac té bao co chung mot chét liéu di truyén, duoc tao
thanh tr bénh nhan, sé& giip ho nghién ctru va hoc hdi thém trong phong thi nghi¢m
vé cic bénh nan y, ty du nhu bénh mét tri nhé.

Péi voi ky thuat moi hién nay, viéc st dung phuong phap nhan ban v6 tinh nhém
nghién ciru vé té bao gdc, cu thé nhu viéc tao cac phoi nguoi, hau thau hoach té bao
gdc, thiét tuong s& khong can thiét nira. Vi 1y do d6 ma khoa hoc gia, lan Wilmut,
duoc xem nhu 13 cha dé cta k¥ thuat chuyén nhéan (nuclear transfer technique) va
cling 1a ngudi da tao nén chi ctru Dolly (1996), trong bai viét ding trén nhat béao -
The Telegraph — phat hanh tai Anh Quéc, ngay 16.11.2007 di cong khai tuyén bé 1a
ong tir bo phuong phap nhan ban vé tinh do chinh ong ta di tién phong hau tao nén
ctru Dolly."”

Lm. Tran Manh Hung, STD
L.J. Goody Bioethics Centre
phtran-ljgbc@iinet.net.au

% The reprogrammed cells, known as induced pluripotent stem cells (iPS), do not require cells to
be taken from an embryo. This will address some of the ethical objections of groups who oppose
embryonic stem-cell research, in which the embryo is destroyed. There is also a shortage of the
human eggs and embryos needed to produce stem cells. Unless complex cloning techniques are
used, this process also carries the risk of rejection by the body’s immune system.

In the Chinese study, details of which were published online yesterday in the journal Nature, skin
cells were taken from adult mice. These were then reprogrammed to turn them into a versatile,
embryo-like state by modifying four key genes using viruses.

7' Xem Roger Highfield, “Dolly Creator Prof. Ian Wilmut Shuns Cloning.” The Telegraph U.K, 16
November 2007.
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Related Stories and Videos
1. Making Life

http://www.abc.net.au/catalyst/stories/2862730.htm (A great video to watch.
Accessed 26.03.2015)

In what is being hailed as the stem cell breakthrough of the century, Japanese
scientists have created an alternative type of stem cells — not from embryos but from
skin cells. Subsequently, Chinese researchers rocked the scientific world by proving
these cells have the potential to create new life.

2. Fertile live mice grown from skin cells

ABC News — Friday, 24 July 2009
http://www.abc.net.au/science/articles/2009/07/24/2635390.htm (Accessed
26.03.2015).

3. Induction of Pluripotency by Defined Factors (Video). Lecture given by Shinya
Yamanaka.

Video https://www.youtube.com/watch?v=AD1sZU1yk-Y (accessed Wednesday, 6
May 2015).

4. Stem Cells - The Future: An Introduction to iPS Cells [Video] Last updated:
26 Nov 2012.

In this compelling and clear 16 minute video, leading scientists tell the story of
induced pluripotent stem cells (iPS cells) - an extraordinary scientific discovery that
changed the way we think about human biology and saw Shinya Yamanaka awarded
the Nobel Prize for Medicine, with John Gurdon, in 2012. Video:
https://www.youtube.com/watch?t=246&v=0Q9-4SMGIiKnE (accessed 6 May 2015).
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