Chuong I:
NGUON GOC CUA SU SONG
SU PHAT TRIEN VA TiNH PA DANG CUA SINH VAT

I. SUHINH THANH TRAI PAT VA KHi QUYEN
Thuyét vii try hién nay dugc nhiéu ngudi cong nhan 1 thuyét dai bung no (Big Bang)
. Theo thuyét nay mot “khdi nguyén tir so khai khong 16” da nd va vat chat phat tan thanh céc

dam may bui va khi vii tru & nhiét do rat cao cach nay 13 ti nam.
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Hinh 1.1: Thuyét “Big Bang”
Mait troi va cac hanh tinh ctia né dugce hinh thanh tir nhitng ddm may bui va khi vii try

nay. Phan 16n vat chit d6 c6 dic thanh khoi rat nong goi la mat troi. Phan con lai hinh thanh
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cac hanh tinh trong d6 c6 trai dit quay quanh mat troi, cach nay khoang 4-5 ti nam. Khi
qua dét co dic, cac phan tr nang nhu Fe, Zn, Ni di chuyén vao tam, cac chét nhe tap trung gén
bé mit. Cac chat khi nhu He, H, hinh thanh nén khi quyén trai dat dau tién. Tuy nhién, qua dat
nho nén trong luc yéu, cac chat khi bay vao vii tru dé lai qua dat khong c6 khi quyén.

Stc nén cua lyc hip din, su tan rd phong xa 1a nguyén nhan lam trong long trai dat
néng chay hinh thanh 15i cha yéu 1a Fe, Ni. L3i nong duoc bao boc boi Manti (Silicat va Mg)

long va ngudi hon. Lép ngoai cung hay vo trai dat ran lai tao thanh luc dia va dai duong.

Lithosphere: Thach quyén
Asthenosphere:

Hinh 1.2: Ciu tao cua Trai Dat.

Qua dat ngudi dan qua nhiéu giai doan. Cac khi néng bén trong thoat ra ngoai qua nii
lira hinh thanh nén khi quyén tht hai. Bau khi quyén c¢d xua c6 tinh khir manh khéng c6
oxygen ty do. Theo Oparin, khi quyén ¢d xua bao gém: NH;, H,O, CH4. Mot ) gia thuyét
khac cho rﬁng khi quyén ¢ xua con ¢6 thém CO, CO,, H,, N, H,S va HCN.
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Hinh 1.3: Suw hinh thanh khi quyén thi hai (theo Oparin)

Trong thoi gian d6, hoi nudc ngung tu tao ra nhing tran mua dam. Nudc tap trung vao
céc cho triing hinh thanh nén dai duong dau tién. Cac dong nude mang mubi khoang tich liy &
bién.

IL. NGUON GOC CUA SU SONG

Theo nhiéu gia thuyét, sinh vat dau tién duge tao ra tir mot qué trinh tién hoa hoa hoc
trong 4 giai doan: Tong hop va tich luy cac chét hitu co c¢6 phan tir lugng nho tir cac chat vo co
c6 sin; Polymer hoa céc chét hitu co phéan tir lugng thap thanh chét hitu co c¢6 phan tir luong
cao; Su két hop cac chat hitu co tong hop bang con duong vo co thanh cac “té bao”
(protobions) c6 nhimng tinh cht hoa hoc khac v&i nhimg chit quanh chung; ngudn goc di
truyén.

1. Tong hop va tich luy cac chat hitu co' c6 phan tir lwong nhé tir cac chit vo co cé
sin

Nam 1920, Oparin dua ra gia thuyét, cic chét hitu co c6 thé dugc tong hop tir nhitng
chat v6 co co sin trong khi quyén va dai duong. Cac chét hitu co ndy 1a cac amino acid, duong
tir NH3, CH, va hoi nu6c trong khi quyén c6 xua. Céc sinh vét dau tién xuat hién ngiu nhién
tir dung dich d4m dic ndng cia cac chat d6. Tuy nhién, gia thuyét nay khong dugc cong nhan
vi khong c6 thye nghiém.

Niam 1953, Stand Miller va Harold Urey bang thyc nghiém da chimg minh chat hiru co

don gian c6 thé hinh thanh tir chat vo co theo con dudng hod hoc trong diéu kién trai dt co
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xua. Trong mo hinh thi nghi¢m, Miller tao ra diéu kién tuong ty nhu trén trai dét cb
xua. HE théng nay gém: mot binh nudc dun ndéng & 80°C; binh cau khi quyén gém: CH,4, NH;,
H,; dién cuc phat tia Itra dién (tia chdp); hé théng lam lanh (trai dat nguoi dﬁn). Sau khi Miller
cho hé théng nay hoat dong mot tuan, thu dung dich thi nghiém va phén tich thanh phan. Két
qua cho thay, sy c6 mat cia nhiéu chat hitu co can cho qua trinh tong hop cac dai phéan tir sinh
hoc nhu amino acid, lactate, acid hiru co ...Thi nghi€ém ctia Miler da chiing minh mot s6 budc
trong gia thuyét ciia Operin. Diéu nay da md ra budc ngoat méi trong tim hiéu nguén gdc cua

sy song.
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Hinh 1.4: M hinh tong hop chét hitu co bang con duong hoa hoc

Nhiéu phong thi nghiém l4p lai thi nghiém cta Miller nhung thay d6i thanh phan khi
quyén, dung céac tac nhan nhu anh sang thudng, tia X, tia phong xa dé thay thé cho tia lua dién.
Két qua thu dugc 20 amino acids, purin (A & G), pyrimindin (C, T & U) va ATP néu thém
phosphate.

2. Sw hinh thanh céc chét hiru co phirc tap tir chét hiru co don giin

Céc chat hiru co don gian tich lily trong méi trudng nude polymer héa dé hinh thanh

cac chit hitu co phirc tap nhu protein, nucleic acid...Trong t& bao cac phan tng nay duogc

enzyme x{ic tac, nhung trong qué trinh tong hop hoa hoc khéng co enzyme va nong do cac
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monomer trong nudc thap. Nhu vay 1am thé nio cac phan (mg polymer hoa xay ra? Van
dé nay khong don gian va c6 nhiéu gia thuyét. Mot s6 cho rang ndng do cac chat hiru co trong
trong bién nguyén thiy 14 rat cao nén c6 kha ning gin két v6i nhau tao thanh cic polimer.
Nhitng ngudi nay tham chi cho ring khong c6 enzyme xuc tac, cic phan Gmg tao thanh ciing ¢
thé xay ra trong thoi gian dai.

Tuy nhién, nhiéu nha khoa hoc cho rang, ndng do cac chat trong cac dai duong cb xua
khong khong di dam dic dé thuc hién polimer. Theo ho phéi ¢6 co ché co hoc 1am ting ndng
d6. Mot trong gia thuyét d6 cho riang dudi sitc néng cta mit troi nude boc hoi chit hiru co
phan tir lugng nho tap trung trong hd nudc nhéd duge cd dac. Mot gia thuyét khac cho rang dét
sét c6 kha nang huy dong cac monomer hiru co do cdc monomer ndy bam trén hat sét tich dién.
Cac monomer hitu co polymer ho4 tao thanh céc hop chét hitu co cao phan tir. Nhimg polymer
hitu co dugc song, mua cudn troi trd lai ao hd va dai duong. Qua trinh dugc 1ap lai nhiéu lan
1am cho ndng do cac chat hitu co cao phan tir ting cao. Hai gia thuyét nay da dugc Sidney Fox
(Clay theory: thuyét dat sét) va Guterwachtershauser (ion pyrite theory: thuyét pirit sat) ching
minh béng thuc nghié¢m.

3. Su hinh thanh “té bao” dau tién

Sau khi cac polimer hinh thanh ching phai gan véi nhau tao thanh cac dai phan tir 1am
tang tinh phirc tap cua to chirc.

Nhitng tinh chat cua su séng xut hién tir sy twong tac cua cic phan tir duoc to chirc
thanh nhitng mic do cao hon. Nhimg t& bao séng co thé bit ngudn gbc tir “té bao”
(protobionts: mot khoi két ciia cac phan tir) duoc tao ra bang con duong hoéa hoc. Nhing té bao
nay chua c6 kha nang sinh san nhung chiing duy tri moéi truong hod hoc bén trong khac voi
moi trudng xung quanh va cé biéu hién mot vai dic diém cta su sdng chang han nhu trao d6i
chét (metabolism), dé bi kich thich (excitability).

Mot trong nhing loai “té bao” duoc oparin goi 1a coacervate c6 thé tu lip rap khi lic
dung dich c6 chtra cac phan tir lipids, proteins, nucleic acid va polysaccharides. Coacervate
tach biét véi moi trudng ngoai béi mang ky nude. Cac hat coacervate ¢ thé hap thu enzymes
va cac chat khac tir mdi trudng va giai phong cac san pham cua phan ng enzymes. Khi hap

thu cac chat, coacervate sinh trudng va phan chia thanh cac coacervate nho. Cac coacervate cé
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thanh phén tdt hon to ra va phan chia tiép. Theo Operin, chon lgc ty nhién s€ gitr lai va
hoan thién cac giot tdt hon tao thanh té bao.

Mot “té bao” khac duoc Fox(1960) goi 1a tiéu cau (microphere), c6 thé dugc tao ra khi
tron proteinoid v6i nudc r6i dun nong dén 130-180 °C rdi 1am lanh dan qua 1-2 tuan trong pH
va nong do mubi nhat dinh. Mot vai tiéu cau c6 mang tham chon loc, ¢6 kha niang xuc tac mot
vai phan tng nhu thiy phan glucose va c6 kha ning phong dién (giéng té bao than kinh). Cac
tiéu cau co kha ning ndy chdi va tao ra cac tiéu cau khac.

Mot “té bao” khac nita 1a liposome c6 thé hinh thanh trong tu nhién khi thanh phan
dung dich c6 lipids. Mang cua liposome 14 16p lipid doi giéng mang té bao. Liposome ¢ kha
nang sinh truéng bang cach hoa nhap cac liposome nho va sinh san bang céc tach liposome 16m
thanh nhirng liposome nho.

Khéng gidng nhu cac md hinh thi nghiém, “té bao” khéng cd cic enzyme tinh nhu
trong t& bao. Mot vai chat duoc tong hop bang con dudng hod hoc c¢6 kha ning xtc tac yéu cho
phép “té bao” bién ddi cac chat di hap thu qua mang. Kha ning séng sot ciia cac “té bao” ting
1én theo hudng hoan thién cdu triic bén trong, ting cudng bé mit ngan cach vi moi trudng, su
phtrc tap va tinh hiéu qua cia qué trinh trao ddi chat. Chon loc tu nhién s& chon loc va hoan
thién cac “té bao” c6 nhiéu wu diém tao nén cac té bao dau tién va tiép tuc tién héa cho dén
ngay nay.

4. RNA c6 thé 1a nguyén li¢u di truyén dau tién

Céc “té bao” da dang vé tinh thAm, kha ning xtc tac, sinh san, sinh truéng moi trudng
s& chon loc nhing té bao thich nghi va dao thai nhiing té bao khong thich nghi. Cac dic tinh
ctia “té bao” khong thé duy tri va tién hoa qua cac thé hé cho dén khi xuit hién mot vai co ché
di truyén.

Trong té bao thong tin di truyén dugc ma hoa trong nucleic acid (DNA & RNA). Nhiéu
gia thuyét cho rang gen xuat hién trudc:

Nam 1929, G. Muller mét nha di truyén hoc néu ra gia thuyét su séng bat dau tir mot
hoiic mot vai gen dugc tao thanh khong do céc sinh vat. trong mot thoi gian dai gia thuyét nay
khong dugc chu y. Tuy nhién, cac dan liéu tir sinh hoc phan tir cho thay giai thuyét trén ngay

cang ¢0 li vi nhitng 1i do sau.

69




Thir nhat: Cau trac phan tir va su tai sinh cua virus. Chung ta biét rang khi xdm nhap
véo vi khuan chi col ADN hoac ARN duogc bom vao va tu nd sao chép roi tao ra cac hat virus
moi.

Thir hai: Trong qua trinh téng hop protein, ngdai AND va mARN con ¢6 sy tham gia
ctia tARN va rARN diéu nay cho thay nucleic acid c6 trude.

Thir ba: Nhiéu nucleotide giit vai tro da dang va quan trong cua té bao & tat ca cac céc
sinh vat.

Hién nay chwa c6 mé hinh cu thé nao cho thay qué trinh xuat hién su sdng 13 tir nucleic
acid chimg minh bang thuc nghiém. Nhung theo thuyét nay cac vat song dau tién 1a cac dai
phan tir ¢6 kha ning sau chép. Cac té bao dau tién nay tich lily mot cach cham , vo bao bén
ngoai boi cac chat khac. Mot bang chimg minh hoa 18 cho co ché nay 1a cac virus chira ANR
or RNA ¢6 cdu tao don gian.

Nhiéu gia thuyét cho ring RNA xuét hién truéc DNA béi vi:

v RNA bén hon, t4i ban.

v" RNA c6 khé ning nhan déi ttr mach khuoén mau nhanh hon va it 16i hon céc trinh tu
khéc.

Vd: Mot trinh tu RNA ¢6 40 ribonucleotide c6 thé tu nhan d6i trong moi trudng co

kém lam xuc tac véi sai sot thap hon1%

v RNA (ribozyme) c6 kha nang xuc tac (Thomas Cech, 1980s): Té bao hién dai st dung
ribozyme xtic tic tong hop cac RNA méi (rRNA, tRNA va mRNA. Nhu vdy, RNA 1a
chat ty xic tac va trong thé gidi tién sinh hoc trude khi ¢ protein va DNA, RNA ¢6
kha nang ty tai ban.

v' RNA d& tong hgp hon DNA

v" Su sai sOt trong qua tai ban cung vdi tac dong cua chon loc tu nhién tao ra sy da dang
cua RNA
Nhu vy, trong mot thoi gian dai, vat lidu di truyén cia cac tién sinh vat 1a RNA va su

tién hoéa dan dén chd DNA mach kép 6n dinh hon mang thong tin di truyén. va kha ning xtic
tac duoc chuyén cho protein 1am chirc ning chuyén héa hitu hiéu hon.

Theo gia thuyét hién nay, su séng dugc hinh thanh qua cac budc:

Su hinh thanh cac phan trt RNA

Co ché sao chép RNA
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Hoan thién hé thong nhd mang bao

Céc té bao tién hoa theo 3 budc:

Cic hé thing dwa irén RNA

@A + Polypeptide

S tién hoa ciia cac
EMA trung gian

Cic hé thong dwa irén RNA vi protein

St tien hia ciia cac enzyme mii co kha
ning tao DA vi cac ban sao ciia RNA

Cc 16 bao hién nay
GNA RMA FProtein

Hinhl.5 : Sy tié hda ciia té bdo

C6 thé tham khdo thém nguon gé ciia sy song tai:

http.//en.wikipedia.org/wiki/Origin_of life

5. Qua trinh hinh thanh su song khong thé xay trong diéu kién hién tai vi:

Oxy trong khi quyén duoc tich luy do hai qua trinh. Qua4 trinh phén li nudc do anh sang
cuc tim tac dong 1én hoi nudce va qua trinh quang phan li nudc trong quang hop.

-Oxy c6 trong khi quyén s& phan hily cc chét hitu co vira tong hop.

-Khi quyén ngay nay c6 tinh oxy hoa. Khi quyén c6 tinh khir ting cuong phan tng két
hop nhiing chat don gian thanh chat phirc tap.

-Toéng hop chat hitu co can ning luong, UV (mit trdi true tao nhidu UV). Piéu kién

hién tai khong dap (mg dugc boi vi ting Ozon khi quyén ngin can cac tia UV,
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http://en.wikipedia.org/wiki/Origin_of_life

-Sinh VAt ton tai tiéu thu cac chit hitu co tao ra.
III. SU TIEN HOA CUA TE BAO
1. Cac din liéu ho4 thach vé dong thuc vat

Tudi nién dai dia chat co thé xac dinh théng qua théng qua tudi cua 16p dat d4 trim tich
duoc hinh thanh tir cat, bun cua day hd va dai duong. Trong 16p da tram tich rat gidu cac hoa
thach sinh vat. Co thé dung phuong phap ddng vi phong xa dé xac dinh tudi cua da va hoa
thach. Cac dong vi phéng xa phan huy rat cham. Bang nhiing ky thuat thich hop, nguoi ta tinh
duoc tong luong chit phan rd d6 co thé danh gid tudi ciia d4 va cac hod thach.

Vd: U*® chu ky ban rd 4.5 ti naim, C'* chu ky ban rd 5600 nim

100

Ei-]

Biéu dd: Chu ky bén 1d cba Cacbon phéng xa

CMphdng xa (%)

0 57 114 171 228 285 342 399 455
Thdigian {hghin ndm)

Khisinh vat con sfng, t 1 ¢ 14 Khi sinh vat chét, 1% bat a8u Khi ngudi ta dao dugc hda thach
sovdi G2 khong ddi. phan 15 nay thilugng G chicen 1/4 so
Chu ky bdn ra cda G | 5700 vdiban du.
nam. Hay du dodn tudi cda hda thach ?

Hinh 1.6: Ding C14 xéc dinh tudi ctia vo trai (clam shell)

Cian ¢t vao ctr vao tudi cua da va cac hoa thach, nguoi ta chia sy séng thanh 5 dai: dai
thai cd, nguyén sinh, co sinh, trung sinh, tan sinh. Hinh bén dudi mé ta co thé séng tor dang
ban dau sém nhat va thdi gian twong g véi cac dai dia chat tir tién Cambri.

Hinh 1.7: Céc dai dia chat va lich s su séng trén trai dat.
Trude day cac nha dia chat xem ky Cambri 1a mot trong nhiing diém mdc quan trong

trong nghién ctru tién hod vi khong thiy mau héa thach nao ¢ da cd hon. Tuy nhién méi day,
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bang k¥ thuat méi cac nha dia chat phat hién cac vi hoa thach gidng nhu vi khuéan trude ky
Cambri ¢ tudi khoang 3100 triéu nam trong d4 ctng Chert den.

Nhu vay trong mot thoi gian dai, cach nay khoang 3 ti nam, trén trai dat chi ton tai cac
sinh vat nho bé, don gian twong tu nhu cac vi khuan ngay nay.
2.Tir prokaryote dén eukaryote, guon goc té bao nhin chuin-Thuyét nji cong sinh

Trong subt qua trinh hinh thanh eukaryotes, cdu trac t& bao va nhiing qua trinh dic
trung cho eukaryote da xuét hién: nhan dugc bao boc béi mang, ti thé, lap thé, hé thong nodi
mang, da nhiém sic thé (nhiém sic thé gdm DNA va protein).

Prokaryote hinh thanh, tién hoa va thich nghi tir khi sy séng xuat hién va trd nén phd
bién nhat ngay nay. Mot hudng tién hoa ciia prokaryote 13 hinh thanh céac prokaryote da bao vi
du nhu vi khuan lam. Hudng th hai 13 hinh thanh tdp hop té bao mdi loai té bao dugc loi tir
viéc chuyén biét hoa trao doi chét cua té bao khac. Hudng thtr ba 1a phan cach chirc ning khac
nhau trong céc té bao don. Hudng tién hod nay tao ra nhitng té bao eukaryote dau tién.

Lam thé nao ma su t6 chirc cac buéng cua eukaryote tién hoa tir prokaryote? Mot qua
trinh ma trong d6 hé thong ndi mang cia eukaryote: mang nhan mang ludi ndi chat nham,
Golgi c6 thé tién hoa tir gip nép mang prokaryote. Mot tién trinh khac dugc goi 1a ndi cong
sinh tao ti thé va lap thé trong eukaryotes.

Theo thuyét ndi cong sinh, ti thé cua Eukaryote c6 ngudn goc tir prokaryote tu dudng
hiéu khi, lap thé cua Eukaryote c6 ngudn gdc tir vi khudn quang hop c6 thé 1a khuan lam
(cyanobacteria).

e C6 nhiéu bang ching ung ho thuyét ndi cong sinh:

e (CAu trtc cua ti thé, lap thé tuong tu nhu vi khuan

e Mang trong cua ti thé, lap thé c6 hé thdng cac enzymes van chuyén dién tir trong mang
vi khuan.

e Tithé, lap thé nhan doi tuong ty nhu tryc phan & vi khuan

e Tithé, lap thé co6 DNA vong gidng prokaryotes

e Mot s6 khang sinh kim ham sinh trudng ciia prokaryote can trg tong hop protein bai
ribosome cua ti thé va lap thé nhung khong can trd tong hop protein cta ribosome té
bao chit. Khang sinh ngin can sy tong hop protein cta té bao chit khong anh hudng

tong hop protein clia cac bao quan.
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