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Tém tat: Gan ddy, viéc str dung thuat ngir “sinh hoc” truyén théng dang dan dan dugc thay thé boi mot
thut ngit moi 1a “khoa hoc sy song”. Bai bao nay thao luan vé cac thut ngir nay va dua ra giai thich cho
viéc st dung thuat ngr méi xuat hién. Cac thanh tuu va ung dung chinh cua khoa hoc sy séng trong céc
linh vuc khac nhau dugc liét ké. Mt vai cong cu va cong nghé st dung trong cac nganh khoa hoc sy séng
ciing dugc dua vao dé minh hoa cho sy hd tro da nganh dé dan toi sy phat trién nhanh chong cua nhimg
nghién ctru mang tinh chat dot pha. Trong phan két, bai bao tom lugc khuynh huéng phat trién hién tai va
tam nhin trong tuong lai cua khoa hoc su song trén thé gioi va & Viét Nam, chii yéu dya vao cac tin tic
khoa hoc, bao cao vé khuynh huéng cong nghé sinh hoc hang nim va danh séch cac dé tai dugc tai trg.

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 the rapid development of revolutionary 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.
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Téng quan vé khoa hoc sy séng

Hon hai muoi ndm trudc, nganh khoa hoc
nghién ciru vé sy séng c6 tén goi 1a sinh hoc (bat
ngudn tir tiéng Hy Lap, bios- c6 nghia 14 sy song,
trong tiéng Han Viét 1a sinh, va -logy chi nganh
khoa hoc). Gan day, trén thé gi6i cling nhu & Viét
Nam, viéc sir dung thuét ngir “khoa hoc sur séng”
thay cho tén goi “sinh hoc” dang ngay cang tr¢
nén phd bién. C6 quan diém cho rang hai cum tir
nay c6 y nghia tuong duong, tuy nhién, gitta
chung co su khac biét r6 nét. Sinh hoc truyén
thong tap trung vao dbi tuong la sinh vat va cac
khia canh lién quan tryuc t1ep dén sy song. Trong
khi @6, khoa hoc sy séng bao ham ca nhimng
nghién ctru da nganh (khoa hoc méi truong, khoa
hoc thuc phém, vv.), chit khdng bi gi¢i han nhu
trong don nganh trudc day. Ngoai viéc phat trién
trén bé rong, khoa hoc sy sdng phat trién ca theo
chiéu sdu, vi du nhu trudng hop chuyén nganh ung
thu hoc hay doc hoc (H1nh 1). Slnh hoc nam & vi
tri trung tm, 12 ngudn cung cép nhiing kién thirc
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nén tang cho su phat trién khong ngimg cua cac
nganh Khoa hoc su song.

Cac thanh tuu trong khoa hoc sw sf')ng
Trong nhimng nim cudi cia thé ky 20 va cic
nam dau cta thé ky 21, nhiing tién bo trong khoa
hoc k¥ thudt da dem dén hang loat thanh tyu vuot
béc trong khoa hoc sy sdng. Dau tién, khong thé
khong ké dén cong nghé DNA tii t6 hop (Cohen
va Boyer, 1973). Day la tién dé cho viéc tong hop
insulin chita bénh tiéu dudng di dwoc san xuat
thanh cong va dua ra thi truong ndm nam sau do.
Tiép theo d6 1a su ra doi ciia ciru Dolly vao nim
1996 da danh diu mdc quan trong cho cong nghé
nhan ban v6 tinh. Bat diu tir nhitng sinh vat don
gian, ndm 2003, dy an gidi trinh tg h¢ gene ngudi
da 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 chira nhiing sai hong
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di truyén cta ngudi bénh bang ligu phap gene da
tr thanh sy that va dan dan chtng to tiém nang.

Khoa hoc méi trworng
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Hinh 1: Mbi lién quan giira sinh hoc truyén thong
va cac nganh khoa hoc su song.

Nghién ciru trong khoa hoc sy sdng con dwa
dén nhing giai phap xir Iy 6 nhiém, tao ra cac vat
liéu sinh hoc maéi va gop phan giai quyét van dé an
ninh luong thuyc ¢ nhiéu qudc gia. Viéc sir dung
mang sinh hoc (biofilm) 13 mét trong nhiing ung
dung noi bat ciia nghién ciru vi sinh vat hoc tmg
dung trong khoa hoc moéi truong nham xur 1y 6
nhiém. Loai mang déc bi¢t nay 1a tdp hgp cua céc
loai vi sinh vat khac nhau hinh thanh trén nhiéu
loai gi4 thé tir vo co dén hitu co. Biofilm dugc
nhiéu nghién ctru chi ra 1a dem lai nhiéu lgi ich
cho nhitng thanh phin cdng sinh trong mang.
Nhiing loai vi sinh vat vira ¢6 kha ndng tao biofilm
vira ¢ thé phan hay cic hop chit gay 6 nhiém da
va dang dugc thu nghiém trong viéc xu ly nude
thai (1). Linh vyc vat liéu sinh hoc cling dat duogc
nhitng thanh tyu dang chu y, dién hinh 1a viéc ché
tao ra chét hydrogel tir to tim hodc to nhén c6 thé
su dung trong ghép mo (2), tham chi to nhén da
dugc dung dé phat trién cac hé thdng vi dién co
(3). Su két hop giita cac hat nano kim loai va thuc
thé sinh hoc (khang thé, DNA) ciing 1a mot hudng
di thu hut kha nhiéu sy quan tim ciia cac nha khoa
hoc nham phat trién cac bo kit phat hién tac nhan
gy bénh hay xdy dung hé thong van chuyén thudc
(4), tao vaccine (5). Trong s rat nhiéu nhiing
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nghién cuu trén linh vuc khoa hoc su séng, 6 thé
noi cugc Cach mang Xanh trong nong nghiép la
dlem nhin ¢0 y nghia nhat. Nho ¢6 céac kién thice
nen tang vé di truyen hoc va thuc vat hoc, nhiéu
gidng cay nang suit cao dd dugc tao ra va nhan
rong, gop phan quan trong trong vi¢c giai quyet
nan doéi toan cau (6).

Cac thanh tyu trén cho théy khoa hoc su séng
1a mot nganh co vi tri hang dau trong s6 cac nganh
khoa hoc noi chung va c6 y nghia dac biét trong
viéc gop phan lam cho cudc song tot dep hon. Tuy
nhién ching ta khéng thé phu nhan su ton tai cua
cac hé qua lau dai cling nhu nhiing van dé déng lo
ngai dimg trén quan diém dao dirc sinh hoc. Nhiéu
cau hoi da dugc dat ra nhu li€u cac sinh vit
chuyén gene co giy anh hudng toi ngudn gene tu
nhién hay gay hai cho cac sinh vat khong chuyén
gene, lidéu nhin ban vo tinh c6 thé ap dung trén
nguoi hay khong, vv. Mac du dé co cac phuong
phap k1em duyét git gao dugc thiét 1ap nham han
ché t6i da nhitng anh hudng tidu cyc ¢o thé xay ra
trong tuong lai, cic nha khoa hoc van chua thé dwa
ra cau tra 101 xac dang cho nhling quan ngai néu
trén, chinh vi vay, sy phat trién ciia mot s nganh
khoa hoc su song lién quan ciing phan nao bi han
ché.

Cac cong cu dugc wng dung trong khoa hoc
sir sdng

S& 1a thiéu s6t néu khong diém qua nhing
cong cu da gitip cho cac nganh khoa hoc su séng
dat dugc nhiing thanh tyu nhu ngay nay. Dau tién
phai ké dén cai tién trong cong nghe tu dong hoa
tao ra cong cu xir ly cung luc nhiéu mau thay vi
timg mau don 1¢, gop phan lam giam thiéu thoi
gian cua cac quy trinh, dong thoi ting tinh chinh
xéc, o lap lai cua thi nghiém. Nhiéu hé thong lam
viéc c6 thé tich hop véi cac thiét bi bén ngoai, tao
ra “dong chay cong viéc” lién tuc tir ddu vao téi
dau ra ma khong can nhiéu sy diéu khién ciia con
ngudi nho canh tay robot va cac phan mém hd trg
.

Ti€p theo cong nghé tu dong hoa la nhiing
nghién cuu x4c dinh hinh anh, tao diéu kién cho
viéc quan sat, theo ddi cac té bao hoat dong trong
thoi gian thyc. Viée sir dung két hop kinh hién vi
quang hoc va kinh hién vi dién tir lam cho viéc
quan sat cic qua trinh dang dién ra trong té bao
dong thoi ghi lai hinh anh tic thoi tro nén dé dang
hon trudc rat nhiéu. Nhiing tmg dung nay cé tam
quan trong trong nghién ciru vé cac con dudng
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truyén tin hiéu, chuyén hoa cac chét tir d6 phat
trién cac phuong phap chira tri bénh.

Bén canh cac hé thdng kich thudc 16n tam c&
vi mo, trén thé gidi hién con phét trién cac cong cu
theo huéng vi md, cu thé 1a & kich c¢& nano,
thudong dugc hiéu 1a nanometer (nm, bé‘mg 10° m).
Cong ngh¢ nano cho phép van chuyen nhitng thuc
thé sinh hoc hay cac phan tir thudc str dung trong
chan doan va chita bénh. Uu diém vuot trdi cua
hat nano (1am tir vang, bach kim, hay sét oxide boc
silica, vv.) 1a kich thudc nho cé thé d& dang di vao
té bao, lam giam dang ké chi phi danh cho héa
chat, nguyén vat liéu di kém, va dong thoi ting do
nhay cua cac quy trinh chan doan véi lugng mau
rat it. DAy chinh 1a tién dé cho cac nghién ctru xay
dung m6 hinh phong thi nghiém trén mot vi mach
(lab-on-a-chip) gan day.

Ngoai nhirng tién bo trong viéc phat trién cong
cu dién hoa (thlet bi do pH, do dan dién, thé oxi
hoa khir, nong do ion, vv...), cac hé théng xir ly
cao cip (toc do, do phan giai, d6 nhay cao hon
nhiéu 1an so véi trude day), su ra doi cua cac bd
kit da gop phan khong nhiing day nhanh toc do
(hay s6 luong) cua cac nghién ciru khoa hoc su
séng ma con 1am tang tinh chinh xac (chat luong)
cua nhirng nghién ctru nay.

Khuynh hwéng phat trién cia khoa hoc sy
song trén thé gidi va & Viét Nam

Mot cau hédi quan trong duogc dat ra la, véi
nhitng cong cu hién dai nhu trén, cdc nganh khoa
hoc su song s& tiép tuc phat trién theo khuynh
huéng nao. Cac tap chi chuyén nganh vé tién bo
trong cong nghé sinh hoc (8), nhiing bao céo hang
nam vé khuynh huéng phat trién ciia khoa hoc su
song 1a noi t6t nhat dé tim cau tra 10i cho cau hoi
trén. Co thé thly mot khuynh hudng nbi bat 1a viée
phat trién y hoc ca nhan héa (personalized
medicine) (9) da, dang va s€ thu hut sy quan tdm
ctia mot lwong dang ké cic nha nghién ctru thudc
linh vuc khoa hoc su song. Y tudng xay dung phac
do diéu tri bénh riéng cho ting bénh nhén dya vao
hiéu biét vé genome ciia mdi nguoi co 18 s& tro
thanh hién thyc trong twong lai khong xa. Mot sy
kién dic biét dién ra méi day la viec mot s6 nha
dau tu da thanh lap quy tai trg danh riéng cho
nhiing nghién ctru dot pha thudc linh vyc khoa hoc
su song tri gia 3 triéu USD cho mdi nha khoa hoc
dat giai. Lan trao giai du tién dién ra vao dau nim
2013 da trao tang 33 tri¢u USD cho 11 nha khoa
hoc lam nghién ciru vé genome, t& bao gbc, va
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nhitng bénh nan y, nhim kéo dai tudi tho va duy
tri sirc khoe cua con ngudi (10). Cling nham muc
tiéu phuc vu cho cude song, mot dinh huong 16n 1a
tiép tuc phat trlen cac nghién ctru vé thyc pham dé
tao ra cac glong cay trong, vat nudi co san lugng
cao, suc chong chiu tdt véi nhiing diéu kién khic
nghiét cia méi truong. Tién si Norman E.
Borlaug, nguoi chu chét trong vi¢c khoi dau cude
Céach mang Xanh vao thap ky 40 va 50 cia thé ky
20 va da duogc trao giai Nobel hoa binh cho nhiing
dong gop cua minh cling chinh la nguoi sang lap
ra giai thuong “Thuc pham thé gi¢i” dé thuc day
su phat trién cia nganh Khoa hoc thuc pham, mot
nhanh trong Khoa hoc su sdng (1 1) Ngoai nhung
nghién ctru nhim phuc vu tryc tiép cho doi song
con nguodi, cdc nha khoa hoc con dic biét quan
tam dén nhitng nghién ctru dé dam bao tinh bén
virng. Dy chinh 1a dong luc cho sy ra doi va phat
trién manh mé cua khoa hoc moéi truong nham
muc tiéu giai quyét van dé 6 nhiém, hudng toi sy
hai hoa gitra con nguoi va thién nhién.

O Viét Nam, khoa hoc sy song dang dan trd
thanh mot phan khong thé thiéu trong ké hoach
phat trién khoa hoc cong nghé chung ciia ca nudc.
Theo danh muc dé xuat cac dé tai nghién ctru khoa
hoc cong nghé¢ thudc nganh héa dugc nam 2014
(12) va danh sach nhing dé tai trong linh vyc khoa
hoc su séng duoc tai trg boi quy Phat trién Khoa
hoc va Céng nghé Qudc gia (NAFOSTED) (13),
rat nhidu dé tai dit ra muc tiéu 1a co6 duoc san
phém tach chiét tir cac doi tuong dong thuc vat.
Pic trung cua Viét Nam la mot nude can nhiét doi
v6i nén san xuat nong nghiép phat trién, 1a nguén
cung cap duogc ligu thién nhién, nong san phong
phu. Viéc xdy dung cac quy trinh tach chiét nhiing
hop chit co dugc tinh (vi du: allicin lam thudc trir
sau tir t6i, cholic acid nham diéu tri s6i mat va
bénh gan tir mat bo, vv...) 1a mdt khuynh huéng
phu hop véi diéu kién trong nude va trén thyc té
da c6 nhiéu san pham duoc dua ra thi truong (14).
San Xut vaccine ciing 1a mot khuynh hudéng phat
trién dang cha y (15). Tuy nhlen dé theo kip véi
thé giéi, Viét Nam ciing cin ddu tu vao nhiing
nganh nghién ctru co ban thude linh vyc khoa hoc
su song ma khong qua chu trong vao viéc phai c6
san pham mang tinh thuong mai.
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