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NOI DUNG

Chwong 1: MO PAU

Chwong 2: CONG NGHE DNA TAI TO HQP
Chwong 3: CONG NGHE SINH HOC VI SINH
Chwong 4: CONG NGHE SINH HQC THUC VAT
Chwong 5: CONG NGHE SINH HOC PONG VAT

03 buoi gip cac chuyén gia/nha tuyén dung/cuu sinh
vién thanh dat



Phwong phap danh gia hoc phan

PHUONG PHAP DANH GIA
uadtrinh  Gitta  Thi cudi . , , s , ,
CELOs (?huyén cinio 1 o = CONG CU bANH GIA  THOI BIEM DANH GIA
luan) y y
Thao luan Cubi mdi chuong
CELO1 X X X Gita ky Tuan 5, 6
Thi cudi ky (tiéu lun) Cuoi ky.
Thao luan Cubi mdi chuong
CELO2 X X X Gita ky Tuén 5, 6
Thi cubi ky (tiéu ludn) Cuoi ky.
Théo luan Cudi mdi chuong
CELO3 X X X Giira ky Tuén 4, 6
Thi cudi ky (tiéu luan) Cubi ky.
Thao luan Trong qué trinh hoc tap
CELO4 X X X Giira ky Tuén 5, 6
Thi cubi ky (tiéu ludn) Cudi ky
Thao luan Trong qua trinh hoc
CELO5 X X X Giira ky Tuan 5, 6

Thi cubi ky (tiéu ludn)

Cubi ky.



Trong s6 thanh phan danh gia

TT Thanh phan Trong s6 (%)  Ghi ch
1  Dulop 10
2  Thao luan 10
3 Thi gitra hoc ky 30
4 Thi cudi hoc ky/Bai tiéu luan 50

Tong 100%



Phan 1: CAC KHAI NIEM VA NGUYEN LY CO BAN

Chuwong 1: Mé dau

I. Nganh khoa hoc miii nhon ciia thé ky

II. Cong nghé sinh hoc la gi

I11. So lwge lich sir phat trién

IV. Cac van dé phap 1y ciia CNSH hién dai
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1. Nganh khoa hoc miii nhon ciia thé ky

Thé ky 21 “Thé ky cong nghé sinh hoc”?
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|. Nganh khoa hoc miii nhon ciia thé ky
1. Nhitng bwéc tién vwot bic ciia thé ky XX
a/ Cac phat minh chii yéu ciia thé ky XIX

- 1655, té bao duoc phat hién nhod KHV;
- 1837 — 1838, Schleiden va Schwann néu ra Hoc thuyét té bao

- 1859, C. Darwin néu ra Hoc thuyét tién héa 1am thay doi tu duy
nhan loai

- 1865, Mendel chirng minh su ton tai cac nhdn to di truyén
- 1868, F. Miescher tim ra DNA

- Nhitng nam 1860, cac nghién ctru cua L. Pasteur da m¢o duong cho
su phat trién cda Vi sinh vat va CNSH vi sinh
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1. Nhitng bwéc tién vwot bic ciia thé ky XX
b/ Nhirng phat minh nén tiang ciia thé ky XX

- Pau thé ky XX, khai niém gen dugc xac lap; 1910 — 1920,
T.H. Morgan néu ra Thuyét di truyén NST ching minh gen la 1
locus trén NST

- 1953, M6 hinh cau tric phdn tir DNA cua Watson — Crick ra
doi, dat nén mong cho su phat trién SHPT.

SHPT hinh thanh va phat trién Hoc thuyét trung tam:
DNA — RNA — Protein

— Thé ki XXI 1a thé ky sinh hoc
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b/ Nhirng phat minh nén tiang ciia thé ky XX
- 1972 — 1973 Ky thudt di truyén ra ddoi — con nguoi thay
quyén “Tao hoa”, cai bién sinh vat ké ca con nguoi.
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https://dayhocblog.wordpress.com/2013/03/16/tao-giong-nho-cong-nghe-gen/
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e 1 / /X

Lua chuyén gene c6 kha nang khang ray nau

Lua chuyén gene cho gao c6 mau vang vd1 ham
luong chat dd cao va lua do1 chirng
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b/ Nhirng phat minh nén tiang ciia thé ky XX

Gene for human

a g:lc:mbmant growth hormone
I””m ..\\7 ~
Gene for human
growth hormone
| wu — T
/ / DNA
Human Cell Sticky recombination
ends DNA
insertion
Bacterial Cell ‘
.‘ Bacterial
X chromosome

EcoRl

Bactenal cell for ~

: _ containing gene for
Plasmid human growth hormone '

https://www.sinhhocphantu.org/2018/06/cong-nghe-dna-tai-to-hop.html




b/ Nhirng phat minh nén tang ciia thé ky XX
- 2/1997, Wilmut nhan bang vo tinh dong vat va tao ctru Dolly

Dolly va
con
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b/ Nhirng phat minh nén ting ciia thé ky XX

- 1999, Thanh tuu vé té bdo goc (Somatic stem cell)

Stem Cells

=,

Cultured stem cells
con become any cell

in the body

Nerve Cell Blood Cell Liver Cell Muscle Cell

Céc té bao gobc coé thé duoc nudi cay thanh céc té bao khéac

https://vnreview.vn/tin-tuc-khoa-hoc-cong-nghe/-/view_content/content/2172276/te-bao-goc-la-gi-y-hoc-trong-linh-vuc-nay-da-
tien-bo-den-dau



b/ Nhirng phat minh nén ting ciia thé ky XX

- 26/6/2000, Cong bd két qua giai trinh tu bd gen nguoi

- Dw an “Ban d6 hé gen nguoi”
khoi dau vao nam 1990 véi sw
dirng dau clia James Watson.

- Chi phi trén 3 ti ddla.

- Tham gia clia cac nha di truyén .

hoc tir Trung Quéc, Phap, Duc,
Nhat va Anh.

- Ban phac thdo dau tiénciabd
gen da duoc cho ra doi vao nam “;E,
2000 va hoan thién vao nam 2003.
Xac dinh duorc khoéng trén 30.000 ~-
gen trong bd gen cua con ngui.

Bén dc’S hé gen nguwoi

Hay cho biét muc dich ciia giai ma b gen nguoi?
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1. Nhitng buwdéc tién viwot bdc ciia thé ky XX

¢/ Cac ung dung tao ra nhirng cugc cach mang mai
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1. Nhitng bwéc tién vwot bdc ciia thé ky XX

¢/ Cac irng dung tao ra nhirng cudc cach mang mai

- 1960, Cdach mang xanh da lam tang vot san luong laa

- 1970, Cong nghé di truyén phat trién dan dén cach mang cong
ngh¢ sinh hoc.

Genomics, proteomics, medico- pharmaceutical genomics, ...

Bén canh nhitng mit tich cuc c6 nhiéu van dé gy lo lang va
tham chi so hai. Nhu sinh vat bién d6i gen (GMO) hay nhan ban
vo tinh nguo1 — Bioethics, biosafety.

a VLU | DAI HOC VAN LANG



R,

I. Nganh khoa hoc miii nhon ciia thé ky

2. Cai thién chat lwong cudc song

- 1975 - 1995: Y sinh hoc phan tir c6 kha nang tao dong gene,
xac dinh gene bénh, tao protein tai to6 hop (insulin, interferon,...),
phat hién co ché bénh nhu su chét cua té bao (apoptosis)

- 1995: Y hoc bd gene (Genomic medecine) co thé chan doan su
khac nhau trén tung nucleotide gitra cac ca thé nguoi.

Hién nay c6 nhiéu kha nang cai thi€n cudc song con nguo1 va
van deé bat tir khong con la vién tuong.
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3. Moi lién quan véi nhitng nganh KHCN trong twong lai

3 T\r A >
~ +Nganh khoa hoc miii nhon ciia thé Ky

- Cong ngh¢ nano: Nanotechnology

- Cong ngh¢ thong tin:
Human computer interface: con nguoi truc dién voi
may dién todan - k€t ndi dién toan vo1 ndo ngudi

Biocomputer: May tinh sinh hoc

- Cong ngh¢ tu dong :
Intelligent systems and robotics: vat liéu két n6i ndo
nguol va computer

Biorobot: nguo1 may sinh hoc
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|. Nganh khoa hoc miii nhon ciia thé ky
4. Nhirng y twong sang tao tur phia sinh hoc

- Cong nghé nano: mdi protein va enzyme l1a mot don vi siéu nhd

- COng nghé tu dong: ché tao hé thong tu ddong hoadn hao tir cau
trdc va hoat dong cia té bao

- COng nghé vat liéu: lotus effect, chat bam dinh nhu hé thong
chan than lan.

“Hiéu ung sen” (Lotus effect):
L4 va canh hao sen cd dic diém
khong dé bui bam. Tinh wu viét
nay dugc COng nghé nano dung
trong ché kinh khéng dinh bui.




II. Dinh nghia cong ngh¢ sinh hoc

2.1. Dinh nghia

Theo nghia rong bao gom ca cic tng dung lau doi nhu: I1én
men ruou, bia, format... va cac ky thuat cao cap ngay nay

= CNSH xuat hién cach day hon 100 thé ky

Theo nghia hep CNSH lién quan dén k¥ thuét hién dai nhat nhu
cong ngh¢ di truyén va cac ky thuat cao cap khac nhu co6 dinh
enzyme, tao dong vi khuan tong hop protein nguoi...

= CNSH duoc tinh ttr 1970



2.1. Dinh nghia
Thuat ngit CNSH gom 02 vé: Cong nghé (Technology) va sinh
hoc (B10)
- Cong ngh¢ sinh hoc dugc hiéu theo 03 khia canh
Cong ngh¢ 1én men
K¥ thuat di truyén hay cong nghé gen
La mot pham tru san xuat co6 su gan két chat ché tir nghién ctru
co ban dén tao ra thuong pham.

Sinh hoc duoc hiéu theo 02 khia canh
Cac qua trinh sinh hoc
Gidi han & mirc nhom té bao, té bao va dudi té bao

CNSH la céng nghé sir dung cac qua trinh sinh hoc cua cac té
bao vi sinh vat, dong vat va thuc vat tao ra thuong pham phuc vu
loi ich con nguoi.



2. 2. Cac linh vuc cua CNSH

a/ CNSH phén loai theo cac ddi twong

- CNSH phan ttr (Molecular biotechnology) gdbm CN gen va cac
ung dung KT di truyén

- CNSH protein va enzyme (Biotechnology of protein and enzyme)

- CNSH vi sinh vat (Microbial biotchnology)

- CNSH thuc vat (Plant biotechnology)
- CNSH dong vat (Animal biotechnology)
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2. 2. Cac linh vuc cua CNSH

b/ CNSH goi theo cac linh vue kinh té xa hoi

CNSH y hoc (Medical biotechnology)

CNSH thuc pham (Food biotechnology)

CNSH nang luong (Energetic biotechnology)

- CNSH trong hoa hoc va vat liéu (Biotechnology in chemistry
and materials)

- CNSH noéng nghiép (Agricultural biotechnology)

- CNSH m61 truong (Enviromental biotechnology)
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2.3. Cac linh vuc rng dung cua cong nghe sinh hoc
Cac Iinh vuc trng dung CNSH hién nay dang dugc quan tam
a/ Cong nghé sinh hoc trong nong nghiép
C6 thé néu ba linh vuc chinh 13
- Giong cay trong, vat nudi nhan vo tinh va chuyén gen mang
nhitng dac di€ém ndng-sinh quy gi4;
- C4c ché pham sinh hoc ding trong bao vé cay trong vat nudi,

nhu: vaccine, thudc trir Sdu bénh va phan bén vi sinh;

- COng nghé bao quan va ché bién ndng-hai san bang cac ché
pham vi sinh va enzyme.
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/

m linh vic ung dung cua cong nghé sinh hoc

a/ Cong nghé sinh hoc trong nong nghiep
Ngoaira co thé liét ké thém mot sb linh vuc khac:

- CNSH ché bién thuc pham: Cac enzyme, cac chat phu gia
thuc pham....
- C4c loai thtrc an bo sung cho chan nudi (khang sinh mai...).

- C4c loai thudc trir sdu, diét co véi tinh dac hiéu ting 1én (cac
san pham Bt, cac baculovirus, tuyén trung ky sinh...).

- Cac hormone sinh truéng thuc vat (cac cytokinin...).

- Cac hoa chat chan doan bénh cho dong-thuc vat.
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2.3. Cac linh vuc rng dung cua cong nghé sinh hoc

b/ Cong nghé sinh hoc trong y duwoc

- C4c loai khang sinh va cac chat diét khuan, vitamin va chat bo
dudng, amino acid, vaccine va cac loai hormone chira bénh;

- Céc bo kit chuan dung trong chan doan bénh va chan doan hoa
sinh trong y duoc;

- Cay trong va vat nuoi dugc cay chuyén nhitng gen san sinh ra

cac loai protein tr1 li¢u.

N

< T ——

29



2.3. Cac linh vuc rng dung cua cong nghe sinh hoc

¢/ Cong nghé sinh hoc cong nghiép va ché bién thwe pham

Bao gom cac linh vuc san xuat cac loai enzyme nhu amylase,
cellulase va protease dung trong cong nghi¢p dét, cong nghiép xa
phong va my pham, cong nghiép banh keo, ruou bia va nudc giai
khat...

Cac san pham ciia CNSH cong nghiép duoc dung trong:
- Céng nghiép hoa chat
- Qua trinh ché bién tinh bot
- Cong nghi€¢p lam sach
- Cong nghiép bot gd va giay
- Cong nghiép khai khoang va phat hién khoang san



2.3. Cac linh vuc rng dung cua cong nghé sinh hoc

d/ Cong nghé sinh hoc moi truong

- COng nghé phan huy sinh hoc: DUng cac co thé song
phan huy cac chat thai doc tao nén cac chat khong doc nhu
nude, khi CO, va cac vat liéu khac;

- Du phong mdi truong: Phat trién cac thiét bi do va theo

d5i 6 nhiém méi trudng, dic biét trong viec do nudc va khi
thai cong nghi¢p trudce khi giai phong ra moi1 truong.
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II1. So lwgec lich str hinh tlslzélnh cong nghe¢ sinh hoc

CNSH phat trién cho dén nay da qua ba giai doan:
- Cong ngh¢ vi1 sinh.
- Cong nghé té bao (nudi cay mé va TB ddng-thuc vat...).
- CNSH hién dai - cong nghé gen.
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C6 thé chia lich sir phat trién CNSH theo cac giai doan:
Giai doan thir nhit

D3 hinh thanh tir rat lau trong viéc str dung cac phuong phap
lén men VSV dé ché bién va bao quan thuc pham,

Vi du san xuat pho mat, dam an, lam banh mi, nudc cham, san
xuat ruou bia...

Ngay tir cudi thé ky 19, Pasteur da cho thay VSV déng vai tro
quyét dinh trong qué trinh 1én men — 1a co s& cho su phat trién
ciia nganh codng nghiép 1én men san xuat dung moi hitu co nhu
aceton, ethanol, butanol, 1sopropanol... vao cubi thé ky 19, dau
thé ky 20.

g VLU | DAI HOC VAN LANG



Giai doan thir hai

Hinh thanh nén céng nghiép san xuat khang sinh penicillin,
khéi dau gan lién véi tén tudi ctia Fleming, Florey va Chain (1940).

Xuat hién mot so6 cai tién vé mat k¥ thuat va thiét bi 18n men vo
tring cho phép ting dang ké hiéu suat 1én men.

Cac thi nghiém xur Iy chat thai bang bun hoat tinh va c6ng nghé
1&n men yém khi tao biogas va tao phan bén hiru co c0 gia tri.
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Giai doan thw ba

Tt nhitng ndm 50 cua thé ky 20, mot s6 hudng nghién ctu
CNSH d3 hinh thanh va phat trién manh mé:

- X4c dinh duoc cau trac cua protein (insulin), xdy dung mo
hinh cau trac xoan kép cta phan tir DNA (1953).

- Tong hop thanh cong protein (1963 — 1965), dic biét 1a
viéc tong hop thanh cong gen va budc nod biéu hién trong té bao
VSV (1980) — tao tién dé cho sy phat trién nhanh chéng cia
CNSH hién dai .
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Giai doan thir tw

Bat dau tir naim 1973, su ra doi ctia k¥ thuat DNA tai to hop
va su xuat hién insulin nam 1982, cung vo1 thi nghiém chuyén
gen vao cay trong.

CNSH hién dai di c6 nhitng buéc tién khong 16 trong nong
nghiép (cai thién giong cay trong...), y dugc (liéu phap gen, liéu
phap protein, chan doan bénh...), cong nghiép thuc pham (cai
thién cac chung vi sinh vat...)...
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IV. Céc van dé phap 1y ciia CNSH hién dai

4.1. An toan sinh hoc

Puoc hiéu 1a su bao vé con nguol, xa hdl va moi truong khoi
cac tac dong co hai hodc nguy hiém doi vai stc khoe con nguoi
ctia thé hé hom nay va mai sau do cac doc to hay cac san pham
cua cong ngh¢ gen.
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4.1. An toan sinh hoc

Cac sinh vat bién doi gen (GMO -genetically modified organism)
coO thé gay cac hau qua:

- Cac GMO c6 thé anh hudng dén su phat trién cac dang tu nhién
hay tao cac dang gay bénh maé1 do TTH vo1 cac dang tu nhién.

- C4c gen cua Vi sinh vat GMO ¢6 thé gay nguy hiém cho co thé
nguoi ve lau dai khong?

- C4c thuc vat GMO khang thudc diét co cd chuyén gen cho ¢
dai/ong khong thé thu phan cho cac cay khang con trung thi hau
qua s€ nhu thé nao?

- Cac dong vat GMO khi thoat ra mo1 treong tu nhién co l4n at

cac dong vat khac khong?

= Nhiéu nuéc dit ra cac qui ché va luat 1é kiém soat chit ché
cac GMO - 38


../THANH TUU CAT BDG.ppt

4.2. An toan thwe phim (ATTP)

Thuc pham c6 ngudn goc tir ciy trong chuyén gen phai trai
qua nhi€u thir nghiém. Nhirng quy dinh nhu sau:

+ Cac SP chuyén gen can dugc danh gia giong nhu céc loai
thuc pham khac.

+ Cac SP nay s€ dugc xem xét dua trén do an toan, kha nang
gay di ing, doc tinh va dinh dudng cua ching hon 1a dua vao pp
va k¥ thuat san xuat.

+ Bét ky mot chit mdi nao duoc dua thém vao thyuc phém
thong qua CNSH déu phai dugc cho phép trudc khi dua ra thi
truong.
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4.2. An toan thwe phim (ATTP)

Mot s6 nhan dinh trong van dé ATTP hién nay:
- Muc d§ in toan cua thuc pham chuyén gen it nhat ciing

twong duong vdi cac thuc pham khac.

- Chua c6 bang ching nao cho thay TPCG giy ra bat ct lo
ngai nao vé strc khoé con nguoi.

- Mot diém dic trung cia k¥ thuat chuyén gen 1a nd dua vao
mot hay nhiéu gen di dugc xac dinh — viéc thir nghiém doc
tinh ctia cac cay trong chuyén gen dé thyuc hién hon.
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4. 3. Dao ly sinh hoc (Bioethics)

Sy phat trién nhanh chéng ctia CNSH da dat cho cac uy ban
dao duc va luat phap trén thé gioi nhirng van dé sau day:

- CO nén cho phép thay doi chwong trinh di truyén cua
nguoi hay khong; Néu cho phép thi & mirc d6 nao

- C6 nén chap nhan viéc chan doan trudce khi sinh dé lya
chon gidi tinh cua dtra tré hay khong

- C6 nén bat budc thue hién céc chuong trinh phat hién di
truyén phuc vu lo1 ich strc kho¢ cuia nguoi dan

- C6 nén cam liéu phap gen (gene therapy) nham vao céc té
bao sinh duc hay khong.
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CAC VAN PE VE LINH VUC CNSH Y DUQC

1. Cong nghé sinh hoc trong y duoc
2. Cac dong gop cua CNSH trong linh vwc y duoc
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