Vietnam J. Agri. Sci. 2017, Vol. 15, No. 7: 933-939 Tap chi Khoa hoc Néng nghiép Viét Nam 2017, 15(6): 933-939

www.vnua.edu.vn

NHONG TIEN BO TRONG KY THUAT HO TRO SINH SAN:
UNG DUNG TRONG Y TE VA NONG NGHIEP

Nguyén Vin Thuin
Khoa Céng nghé Sinh hoc, Pai hoc Quéc té - Pai hoc Quoc gia thanh phé Hé Chi Minh
Email: nvthuan@hcmiu.edu.vn

Ngay gui bai: 18.04.2017 Ngay chép nhan: 26.07.2017

TOM TAT

Sinh san trén déng vat bac cao la viéc tao ra thé h& méi thong qua qua trinh thy tinh gitra trirng va tinh trung da
chin. Ngay nay, v&i sw phat trién cia cdng nghé sinh hoc sinh san hién dai, nhidu ky thuat tién tién da dwoc ap dung
va co thé tao ra thé hé méi tir t& bao sinh dwéng, t& bao gbc, hodc tir trirng va tinh triing chwa trwéng thanh. Trong
b&o cdo nay, chiing t6i s& trinh bay nhitng tién bo trong sinh san ma chiing toi da nghién ctvu trong 20 nam qua; (1)
Phwong phap thu tinh béng vi tiém tinh tring vao trieng (ICSI) va (rng dung ctia phwong phap nay vao diéu tri vo sinh
hodc tao ra déng vat chuydn gen. (2) Phwong phép thu tinh béng tién tinh tring théng qua kinh hién vi (round
spermatid injection) va (ng dung trong diéu tri vo sinh khéng c6 tinh tring. (3) Phwong phép tao ra thé hé mai bang
t& bao sinh dudng (somatic nuclear transfer), hay con goi la nhan ban vé tinh dong vat (cloning animals). (4) Phuong
phap tao thé hé m&i béng t& bao gbc két hop véi phdi tir boi thong qua ky thuat chuyén té bao gbc vao phdi nang tir
boi. B&n canh d6 chiing t6i ciing sé trinh bay nhirng (rng dung clia sw két hop cac phwong phap sinh san hién dai
trén trong y hoc va ndng nghiép.

Tl khoa: Blastocyst injection, ICSI, ROSI, SCNT

Technical Advances in Reproduction: Applications in Medicine and Agriculture

ABSTRACT

In mammals, reproduction is the ability to generate next generation through the fertilization of a mature egg and
a sperm. Nowadays, with the development of modern reproductive biotechnology, several advanced techniques have
been applied and able to generate new generations from somatic cells and stem cells or from immature eggs and
sperms. In the present paper, the advances in reproduction over the past 20 years are sumarized and presented
including: (1) intracytoplasmic sperm injection (ICSI) and application of this method to treat infertility and production of
transgenic animals, (2) round spermatid injection (ROSI) and its application on treatment of infertility without
spermatozoa, (3) Somatic cell nuclear transfer (SCNT), also known as animal cloning, and (4) the method to
generate new generation by pluripotent stem cells injected into tetraploid blastocysts.The application potential of the
modern reproductive methods in medicine and agriculture was discussed.

Keywords: ICSI, ROSI, SCNT, Blastocyst injection.

ong dan tring 6 hau hét dong vat hitu nhii va con

1. NHUNG KY THUAT HO TRO SINH SAN

1.1. Phuong phap tao ra thé hé mdéi thong
qua ky thuat thu tinh bang vi tiém tinh
trung (intracytoplasmic spem injection)
Thu tinh 1a qua trinh két hop gitia tinh
triing va tring, qua trinh nay xdy ra trong 1/3

ngudi. Thu tinh bang vi tiém tinh trung vao
tring (intracytoplasmic sperm injection; ICSI) la
dua truc tiép mot tinh trung vao t& bao chat cta
triing bang kim thuy tinh vi tiém, dude thuc hién
duéi kinh hién vi vi thao tac (micromanipulator
microscope). K§ thuat nay da duge thuc hién tu
hon ntia thé ky trude (Hiramoto, 1962), dudc ap
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dung trén déng vat hitu nhia (chudt lang) trong
nhiing ndm 1970 (Uehara and Yanagimachi,
1976), tao ra thé hé méi trén thd vao nam 1988
(Hosoi et al., 1988) va trén bo vao nam 1990
(Goto et al, 1990). O ngudi, ky thuat thu tinh
ong nghiém d& thanh céng vao nhiing ndm 1978,
cho ra ddi em bé thu tinh 6ng nghiém dau tién
trén thé gidi “test - tube baby” va két qua dudgc
cong bo vao nam 1980 (Edwards et al, 1980).
Nghién citu nay da nhan dudc giai Nobel sinh 1y
hoc va y hoc vao nam 2010. Méc du thanh céng
cua ICSI trén dong vat da dudge chiing minh vao
nhiing ndm cudi cia thé ky 20 nhung do rao can
cia van dé dao diic, dén 1992, em bé thu tinh
bing ky thuat ICSI méi ra doi (Palermo et al.,
1992). Ngay nay hang triéu em bé trén thé gidi
da dude ra doi bang phuong phap ICSI va chu
yéu duge 4p dung dé diéu tri vo sinh do yéu t&
nam nhu trinh trung néng dé thap, tinh trung
bat hoat, hodc tinh trung khéng c6 kha ning di
chuyén thu nhan dugc tit tinh hoan...

Ngoai diéu tri vo sinh, k§ thuat ICSI con
dudc ting dung dé tao thé hé méi tit tinh trung
dudc bao quan khong can ni to 1ong nhu freeze -
dried spermatozoa (Wakayama and
Yanagimachi, 1998). Gan day, Van Thuan et al.,
da thanh cong tao ra thé hé méi ti tinh trung
khong can dong lanh trén 3 thang (Van Thuan
et al., 2005). Nhiing ting dung nay cho phép lam
giam chi phi trit ddng tinh trung ciing nhu bao
ton déng vat quy hi€m bi sian ban théng qua viée
git tinh trang trong dung dich ap suét tham
thau cao (chi can gia tang néng d6 NaCl). Ngoai
Ging dung tao ra thé hé méi ti tinh trung da
chét, ky thuat ICSI con duge dang dé tao ta
dong vat chuyén gen bing cach tron tinh trang
da trit déng & -20°C (v6i muc dich lam vé mang
t& bao) v6i gens cAn chuyén sau d6 tién hanh vi
tiém vao tring da chin, két qua da gia tang ty 1é
thanh coéng dong vat chuyén gen trén 20%
(Perry et al., 1999). Ky thuat ICSI dugc trinh
bay 6 hinh 1.
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Hinh 1. Su phat trién ctia tinh trung sau khi phan bao giam nhiém lan 2
va qua trinh thay d6i hinh thai dé€ tré thanh tinh trung hoan chinh

Ghi chu: Khi tiém tinh ti dd gidm phan lan tha 2 (1n) vao tring chin dé tao phéi, quy trinh nay duge goi 1a ROSL Do tinh ti
hinh tron chua phat trién yéu to kich hoat té bao nén trong truong hop nay can kich hoat tring nhan tao dé tao phoi. Ky thuat
tiém tinh trung da phét trién hoan chinh (thu nhan tai mao tinh) vao tring duge goi la ky thuat ICSI.
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1.2. Phuong phap tao ra thé hé méi bang
tién tinh trung théng qua ky thuat vi tiém
(round spermatid injection, ROSI)

Ky thuat ROSI la ky thuat thu tinh bang vi
tiém té& bao tinh ti chua chin nhung da trai qua
phan bao gidm nhiém 1an tht 2 (n = 1) va dang
¢ dang hinh tron, van con t& bao chat bao quanh
nhén, chua phat trién dudi, dac biét khong cé
kha ning kich hoat t& bao tring. Ky thuat nay
duge ting dung trong trudng hgp tinh dich
khong c¢6 tinh trung hodc khong thu dude tinh
trung td mao tinh (epididymis) hoéc dich hoan
(testis). Ky thuat nay dugc nghién c@iu va phat
trién trén dong vat tit nhiing nim cudi caa thé
ky 20 va da tao ra th& hé méi bang cach kich
hoat nhén tao tring (oocyte activation) sau khi
vi tiém té& bao tinh ti vao trting & trén chudt
(Ogura et al, 1994). Nhiing nghién ctu trén
chuot cho thay ring thé hé méi sinh ra tit ky
thuat ROSI 1a binh thuong so véi ky thuat ICSI,
tuy nhién véi ty 1& thanh cong thap hon (Ogura
et al., 1998). Mot s6 nghién ctu chi ra rang c6 su
khac biét trong qua trinh biéu hién gen & giai
doan phat trién sém cua phoi (Hayashi et al.,
2003) trong ky thuat ROSI. Cac nghién ctiu chi
ra rang t&€ bao chat cua tién tinh tl van con va
¢6 thé anh hudng lén biéu hién cta gen d6i véi
phoi ROSI. Nhiing nghién cGu gan day cua
nhém ching t6i cho th&y ring, c6 thé loai bd t&
bao chat ctia t€ bao tién tinh ti bang
mitoTracker truéc khi ROSI va cho ty 1& phoi
ROSI phat trién dén phéi nang va thé hé méi
cao hon v6i ky thuat ROSI truée day la vi tiém
toan bd t& bao chat va nhan cta tién tinh ti vao
tring (Kishigami et al, 2004). Ky thuat ROSI
da dude ap dung trén ngudi déi véi cac cdp vo
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chong v6 sinh do yéu t6 nam va gan day Tanaka
et al., 2015 béo céo rang 14 em bé da ra doi
biang ky thuat nay sau khi vi tiém tién tinh
trung vao 734 tring va sau dé kich hoat bang
dién (electo - activation). Tuy nhién, can phai c6
nhiéu nghién ctu lam sang hon niia truée khi
ap dung ky thuat ROSI dai tra trong diéu tri vo
sinh do yéu t6 nam khéng cé tinh trung. Quy
trinh ROSI va kich hoat tring sau khi ROSI
trén chudt duge mé ta qua hinh 1 va 2.

1.3. Nhan ban v6 tinh dong vat tir t€ bao
sinh duong (cloning animals)

Nhan ban v6 tinh trén dong vat hitu nhii da
thanh cong cach diay 20 nam véi su ra doi ctaa
Dolly, mo6t chd cttu nhan ban dau tién caa thé
giéi da lam thay déi quan diém vé t€ bao ciing
nhu kha ning tai lap trinh t€ bao sinh dudng
(Wilmut et al., 1997). Tuy nhién, ty 1é thanh coéng
dé tao ra ca thé nhan ban vé tinh v6 cung thap,
déc biét trén chuot (Wakayama et al., 1998), v6i
nhiéu b4t thudng xay ra d6i véi dong vat nhan
ban nhu: su phat trién bt thudng ctia nhau thai,
béo phi, thoat vi rén, chét truéc khi sinh...
(Wakayama et al., 1999). Diéu nay dugc ly giai
rang qua trinh tai lap trinh t& bao xay ra khong
hoan chinh din dén sy biéu hién cia gen ¢ phoi
nhan ban bat thuong (Inoue et al., 2002), su xuat
hién khong dong nhip cta cac yéu té di truyén
ngoai nhan nhu ADN methyl héa, histone methyl
héa va histone acetyl h6a (Kang et al., 2001).

R4t nhiéu nghién ctu da duge tién hanh dé
gia tdng ty 1& thanh céng clia nhan ban vo6 tinh
dong vat ciing nhu giadm thiéu nhiing bat
thudng xay ra trén déng vat nhan ban. Hau hét
cac nha nghién ctiu dong ¥ rang, t&€ bao chit ctua

3

Kich hoat trirng sau
khivi tiém bing dién 4
hoic hoa chit

Nuébi cdy phat
e = trién phéi

Hinh 2. Quy trinh tao phéi tif t€ bao tinh t& chua trudng thanh

Ghi chii: (1) Thu nhan té bao tinh titr tif tinh hoan; (2) Vi tiém tinh tui vao tring chin; (3) Kich hoat tritng sau khi vi tiém;

(4) Nuéi cay va phat trién phéi.
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tring trudng thanh cé hau hét cac yéu té can
thiét dé tai lap trinh b gen clia mot t& bao sinh
dudng thanh t& bao toan ning (totipotency) va
van nang (pluripotency). Tuy nhién trong k¥
thuat chuyén cdy nhan, mét phan té& bao chat
cua t&€ bao sinh dudng da duge dua vao cung lic
v6i bd gen, diéu nay dan dén su bat thudng
trong quéa trinh tai lap chuong trinh t& bao (Van
Thuan et al, 2005). Hién nay van chua c6 mot
ky thuat nao c6 thé loai bd hoan toan t& bao
chét va thu nhan chi nhan t& bao dé chuyén
nhan trong k§ thuat nhan ban vé tinh. Gan day
nhém nghién ctu cia ching téi phat hién ra
rdng, xt 1y t& bao sinh dudng truée khi chuyén
cdy nhan bang chit chiét tring non da gia tang
dang ké ty 1é thanh céng nhan ban vo tinh (Bui
et al., 2008). Ching tdi ciing phat hién ra rang,
xt ly tring sau khi d& chuyén nhan va trong
qua trinh kich hoat t& bao bang chat tc ché
histone acety héa (TSA) da lam gia ting vugt
bac ty 1é thanh cong nhan ban (Kishigami K et
al, 2006). Gan day hon, nghién ctu ctia ching
t6i phat hién ra riing gia tang histone acety hoa
sau khi chuyén nhan, kich hoat triing va trong
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giai doan 10 gid dau phat trién ctua phéi nhan
ban bing scriptaid, moét chat tc ché histone
acety héa it doc hai da gia tang qua trinh sao
chép ma cua phdi nhan ban tai 2 t& bao va gia
tang s6 luong noéi té bao bén trong phoéi nang
nhan ban cling nhu sy xuat hién binh thuong
clia protein Oct4 (Van Thuan et al, 2009; Van
Thuan et al., 2010). Véi ky thuat nay, ching t61
lan dAu tién trén thé giéi da nhan ban dudc cac
dong chudt thuan chung (inbred mice) véi ty 1é
thanh cong lén dén 10%. Ung dung nhiing tién
bo trén, nhém nghién ciiu caa ching téi 1an dau
tién trén thé giéi c6 thé nhan ban thanh cong 25
thé hé nhan ban tit mot t&€ bao (Wakayama et
al., 2013). Quy trinh nhan ban vo6 tinh dong vat
dudc thé hién chi tiét qua hinh 3.

Ngay nay, k¥ thuat nhan ban v6 tinh dong
vat da duge ap dung rong rai trong viéc bao ton
cic gidng cao san va dong vat quy hiém. Su két
hop cta ky thuat nay va ky thuat chuyén cdy
gen ciing nhu ky thuat sinh san hién dai c6 thé
tao ra dong vat nhan ban chuyén gen c6 kha
ning san xudt protein tai t6 hop cua ngudi
(Pharming). Bén canh d6 con dudc tng dung dé
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Kich hoat té
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phéi nang

Trimg bo chin
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Hinh 3. Quy trinh tao phéi nhan ban va bo nhan ban tit t& bao sinh duéng

Ghi chi: (1) Budng tritng dugc thu nhan ti 16 mé; (2) Thu nhan OCGCs tir budng triing va nudi cdy chin trong PTN;
(8) Thue hién loai bé nhiém sdc thé cia trimng bo chin; (4) Thu nhian mé té bao tir bo ¢é chat lugng cao; (5) nudi cdy thanh té
bao sgi; (6) loai bé mang t& bao sinh dudng va chuyén nhan té bao sinh dudng vao triing di loai bé nhiém sdc thé; (7) Kich hoat
té bao tring da duge chuyén nhan; (8) Nudi cAy phat trién phéi nhan ban trong PTN: (9) chuyén phéi nhan ban sang bo mang

thai hé va tao bo nhan ban.
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nghién ctiu co ché tai biét héa cling nhu biét héa
cia té bao. Hién nay phong thi nghiém cta
ching t6i dang st dung phuong phap nay dé bao
tén va tao phoi bo tét da chét ctia Viét nam ciing
nhu tao ra bo nhan ban c6 chat ludng thit cao tix
cac ngudn té& bao bo dac ching va chat lugng cao
trén thé giéi.

1.4. Tao thé& hé mdi tir t& bao goc va phai tit boi
T& bao goc phoéi (ES cells) hoic t& bao gbc
van ning cam tng (iPS cells) c6 kha ning biét
hoéa thanh tit ca cac md va té bao trong ¢ thé.
Trong khi d6, phoi ti boi chi phat trién va biét
héa thanh nhau thai (placenta), do su thoai
gidm va bat hoat clia gen van niéng Oct4 trong
giai doan tién lam t6 (Part et al., 2011). Dua vao
dic tinh nay, nhiéu nha khoa hoc da thanh cong
tao nén thé hé méi trén chudt bing cach vi tiém
t& bao goc phdi hoidc t& bao goc van niang cam
{ing bao phoi ti boi. Phuong phap nay dudc st
dung rong rai dé ching minh dong t& bao géc 1a
van nang, déng thoi tng dung dé tao ra thé hé
méi tit t&€ bao goc van niang. So d6 vi tiém t& bao
gdc vao phoi t bdi duge trinh bay qua hinh 4.

L. Té bao goc phoi GFP

2. Phéi chudt tit boi (4n)

3. Vi tiém té bao goc
phoi vao phéi ti boi

Nguyén Van Thuan

9. KET LUAN

Tu nhitng két qua trén, ngay nay, khai
niém tao nén thé& hé méi khong chi c6 duge tu
tinh trung va tring da chin théng qua qua trinh
thu tinh. Thé& hé mdi c6 thé tao ra tir t& bao giao
ti chua chin théong qua cac kj thuat nuéi cay
phat trién trong 6ng nghiém (in vitro growth of
germ cells), nudi cay tring chin trong phong thi
nghiém (in vitro maturation), nudi cdy phoi
phat trién trong phong thi nghiém (in vitro
development), chuyén c4y phdi (embryo
transfer), k§ thuat chuyén cdy nhén t& bao sinh
dudng tao doéng vat nhan ban (somatic cell
nuclear transfer), k§ thuat vi tiém té& bao goc
vao phoi td boi (injection of stem cells into
tetrablastocyst)... Ngay nay, ting dung ctia cong
nghé sinh san hién dai khong chi tao ra thé hé
mdéi va gitip giai quyét tinh trang vo sinh trén
dong vat hitu nhat ma con duge ap dung dé tao
ra dong vat chuyén cdy gen c6 kha ning cung
cap protein tai tao cho ngudi ting dung trong y
hoc va gidp tao ra nhiing dong vat c6 chat lugng
cao phuc vu cho cong tac giéng trong noéng
nghiép. Bén canh d6, kj thuat cong nghé sinh

4. Chudt dwoe tao ra
tir te bao goc phoi GFP

Hinh 4. Quy trinh tao thé€ hé mdgi bang t&€ bao goc van nang va phoi t& boi trén chudt

Ghi chi: (1) Nudi cdy va phat trién dong té bao goc van ndng ti phéi hodc té bao goc van ning cam tng. (2) Tao phéi ti boi tiy
phéi thu tinh 2 té bao thong qua ky thuat dung hop té bao bang kich thich dién. (3) Vi tiém tir 12 - 15 té bao gbc van ning vao
phoéi nang tit béi; (4) Chudt duge sinh ra cé toan bo co thé duge hinh thanh tir té bao goéc da chuyén gen GFP (phat sing mau
xanh 14 cia GFP) va nhau thai c6 nguén goc tir té bao ciia phdi tit boi (khong phat sang mau xanh 14 cay)
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hoc sinh sian hién dai con phuc vu cho céc
nghién ctu co ban dé tim hiéu co ché tai biét
héa va biét héa ctua t&€ bao, tim hiéu nguyén
nhan gay bénh di truyén va ung thu...
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