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BAI TAP SINH HOC TE BAO

Tinh khéi lwong téi thiéu ciia cac dai phan tir hiru co:

Gia st mot phan tr A ¢6 chaa nguyén té M chiém ti 1é a% trong phan tir A

J‘f
T

(M 1a khéi lwong mol cua nguyén tb M)

= |Khdi lugng phan tir cia A: ma =

Bai 1: 1) Nito (khéi lugng phan tir trong d6i M=14) chiém 8,48% khéi lugng cua L-phéninalanin. Khdi
lwong phan tir téi thiéu cua L-phéninalanin 1a bao nhiéu?

2) Phan tir midgloin chira 0,335% st (Fe=56). Tinh X,

Gidi:
1) Xyin = ﬁ = 165 (vi L-phéninalanin chi c6 mét nguyén t nito)
6 .
2) Xoin= gom ¥ 167164

Bai 2: a) Nito (M=14) chiém 19,17% khdi lugng ciia L-lizin. Khdi lwgng phan tir ciia L-lizin 1a bao nhiéu?

b) Phan tir L-lizin chtra 2 nguyén tir nito. Khéi lugng phan tir ctia n6 1a bao nhiéu?

Giai:
) Xuin ™ 73
b) Xumin ¥ 146

Bai 3: Ngudi ta mudn xac dinh s mach polipeptit ciia phan tir hemoglobin ngudi HbA. Dé phan tir HbA rap
lai, ngudi ta chi tim thiy Valin nhu 14 dau mat —N. i v6i 100 pg Hb, tuong tmg ¢6 0,73 pg Valin & vi tri
dau mat —N. Biét rang khéi luong phén tir cia Hb= 64 000 va Valin= 117. C6 bao nhiéu mach cho phan tu
HbA?

Giai:
Dbi don vi: 1 dvC = 1,6605x10% g = 1,6605x102*x10° pg.

100

— * 9,4x10%
64 000 x 16605 x 10-1%

+ 86 phan tir Hb trong 100 pg Hb =

0,73
117 x 1,6605 x 10~ 2%

+ 86 phén tir Valin trong 0,73 ug Valin = & 3,76x10%5
+ Vi Valin 12 ddu mat —N = mdi mach chi c6 1 Valin > s Valin trong mdi mach cta phan tir HbA 1a s6
mach cua HbA.

9,4x10%

= SO0 mach la: — =
: 3.76x 1028

Bai 4: Tinh khéi lugng trung binh ctia mot nucleotit: 1) trong ARN va 2) trong AND. Cho ring cac nucleotit
khéc nhau c6 khéi lugng mol tuong duong.

Gidi:
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+ CAu tric cua 1 nucleotit: + axit photphoric (HsPO4 = 98)
+duong:  *Péoxiribozo (CsHy004 = 134)
*Ribozo (CsH;00s = 150)

+ bazo nito:

Adénin (135)
Timin (126)
Uraxin (112)
Guanine (151)
Xitonin (111)

Gia sir ta ¢6 s6 nucleotit loai A=U=G=T=X=n

+ Pé tao thanh 1 nucleotit thi giai phong 2 phan tir H,O (ndi axit photphoric va duong thi giai phong
1 phan tir H,0, ndi dudng va bazo nito thi giai phong 1 phan tir H,0).

+ Noi 2 nucleotit lai v6i nhau thi giai phong 1 phan tir H,O

= Nhu vay:
+ Pé tao thanh tit ca 4n nucleotit thi giai phong 4n x 2 = 8n phan tir H,0

+ Noi n nucleotit lai thi giai phong (n — 1) phan tir H,O

= Noi 4n nucloeotit thi giai phong 4(n — 1) phan tir H,O. Néu sé n 16n thi 4(n — 1) =~ 4n
Khoi lwong trung binh ciia mt nucleotit trong ARN:

_ (135 +112+ 151+ 111+ 4x98+4x150) xn—8nx 18 — 4nx 18

= 321,25
* an
Khoi lwong trung binh ciia mét nucleotit trong AND:
(135 +126+151 + 111+ 4x98 +4 x134)xn—8nx 18— dnx 18 308.75
M= - .

dn

Bai 5: Phan tir AND cua vi khuan E.coli gdm khoang 4,6x10° cip bazo va ning 4,66x10™° g. Biét ring mdi
vong xodn cua AND 14 3,4 nm va gdm 10 cip bazo nito. Tinh khdi lwong ciia mot doan AND dai 0,1 nm 1)
bang gram 2) bang Dalton

Giai:
, 34nm —— — —— 10 cdp bazo nito L. . 0lx10 10
1) Tacé: 0,1 nm— — — — ?cip bazo nito => S0 cap bazo nito = 5: (cap)
46x10%cip— — — ———4,66x107 1% g ) e
10 —> Khéi lugng AND = = 225210 7 % 598 x 10722 g
a cap _—_— 'J'g 34 462106

2) 1Da=1dvC=1u=1,6605x10*g
Khdi luong AND = 179, 44 Da

Bai 6: Néu mot mang lipit dién hinh c6 duong kinh 70 nm va mdi phan tir lipit c6 duong kinh 0,5 nm. Cé bao
nhiéu phan tir lipit dé tao nén mang lipit trén chi gdm lipit? Vi ti 16 50 phén ti lipit/ 1 phan tir protein thi c6
bao nhiéu phan tir protein trong mang lipit dién hinh d6?

Giai:

+ Dién tich bé mat mang lipit: § = mr* = m. 35% (nm’)
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+ Dién tich mot phan tir lipit: S = 7r? = m.(0,25)2 (nm?)

, z
= S phan tir lipit == = —— = 19 600 (phan ti
Vi mang liput 1a mang kép => Tong s6 lipit mang = 19 600 x 2 = 39 200

= S6 phan tir protein = 2o = 784

Bai 7: C6 khoang 10’ riboxom trong mdt té bao gan. Cho rang riboxom la mot khoi cau c¢6 dudng kinh 20 nm
va té bao gan la khoi hinh vudng c6 canh 20 pm. Cac riboxom chi€ém bao nhi€u % khdi lugng t€ bao gan?

Giai:
+ Phai tinh: Vi > Vi > Vie > % khdi luong

) . 107 x2¥ % 10%
= Ti I¢ riboxom trong t€ bao = W x 100 = 0,52%
20

Bai 8: Mot té bao nhan thuc chira khoang 10’ riboxom va phan chia trong 24 gid.
1. Tinh s6 luong riboxom dugc tao ra trong 1 gidy dé dam bao cho céc té bao con ¢ du riboxom.

2. Cac riboxom chira hai loai ARN 28S va 18S, duogc téng hop ¢ dang tién chdt ARN 45S. Thoi gian téng
hop mot phan tir ARN 458 1a 3 phit. Biét ring gen ma hoa cho ARN 458 c¢6 thé phién ma mét lac 100 phan
tir, bao nhiéu ban sao ctia gen d6 ma bd gen can chira dé dam bao tong hop da 107 riboxom trong 24 gid?

Giai:
1) S luong b 1 gity = —— %116
) cz u’c_yng’r X tao ra Sflu g1ay’— 2evevzeo L q
2) Beé tinh s6 ban sao, can tinh s0 ARN 45S ma moi ban sao tong hop trong 24 gio:

S5 ARN 458 trao ra trong 24 gid' = 100 x —==2 = 48 000

T

R 208

=> A 5 5 _
S0 ban sao cua gen 5 000

Bai 9: Céc té bao hong cau dam trach chuyén ché oxi téi cac md ciia co thé chi séng khoang 120 ngay. Cac té
bao hong cau thay thé dugc san xuat trong tiy xuwong. Phai mat bao nhi€u lan phan bao trong 1 gidy & tuy
xuong d¢€ thay thé du cac t€ bao hong cau.

Sau day 1a mot s6 thong tin co s¢ dé tim cau tré 10i : c¢6 khoang 5 triéu té bao hong cau / 1 mm® mau.
Ngudi trudng thanh ¢6 5 lit mau (5000 cm?®).

Giai:
Péi don vi: 5 000 cm® = 5x10° mm?

+ 86 té bao trong co thé : 5x10° x 5x10° = 25x10™ (té bao)

LA A 2 ) _ 25xi0"® £
+ S0 t€ bao can tao ra trong 1s dé thay the: 4 = Troeaiiior = 2411 265 (te bao)
£ 1A A \ logd—logl
= S0 lan phén bao: n = Dgl—fg & 211lan
O &

Bai 10: Glucozo-6-photphat déhidrogenaza (G-6DP) xtc tac phan tng:
D-glucozo 6-phophat + NADP* <---> 6-phophoglucono-3-lacton + NADPH +H*
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Trong hong cau ngudi, hoat tinh dic hiéu cia G-6DP binh thuong 12 1,4 1U/ml hong cau. Biét rang [U
(International Unit) 1a don vi qudc té danh gia hoat tinh enzim (1 IU = 1 mol dugc chuyén héa trong 1 phut)
va D-glucozo 6- phophat ddi dao trong sudt thoi gian thi nghiém. Can thoi gian bao lau dé chuyén hda 100 pg
D-glucozo 6-phophat (Khéi lwgng phan tir M=260) thanh 6-phophoglucono-3- lacton trong 0,5 ml hong cau?

Giai:
+ Hoat tinh ciia enzim G-6PD trong 0,5 ml hong cau = 1,4 x 0,5 = 0,7 IU (c6 nghia 1a: 0,7 umol D-
G6-P dugc chuyén hoa trong 1 pht)

100 x 1078

+ S6 mol D-G6-P ¢6 trong 100 pg = 0 X 10% = 1—2 (umol)

= Thoi gian chuyén hoa: t = = 0,55 phat * 33 gidy

13 x 0.7

Bai 11: Nguoi ta nudi 10° té bao E.coli véi g=30 phit.
1.Can khoang bao nhiéu thoi gian dé dat 1 ty té bao?

2. Biét rang phan tir AND cuia vi khuén E.coli gdm khoang 4,6x106 cip bazo (bp) véi thoi gian sao chép
nguyén bd gen 12 40 phut, hay tinh s6 cip bazo duoc sao chép trong 1 gidy, cho ring chi c6 mot diém khoi su
sao chép. Khoang cach AND polimeraza di chuyén trong 1 phit 1a bao nhiéu?

3.Néu ndi lién cac ddu mut caa AND 1 ty té ba E.coli thanh soi thi d6 dai 14 bao nhiéu?

Giai:

6 _
1) t=ng= cEll el xa—z = 10 (gio)

log2 &

2) 4,6 x10° cdp bazo — 40 x 60 gidy
? — 1 giay

46 x 10°

40 x 60

=S4 cip bp sao chép trong 1 gidy = & 1916 cap.

+ Khoang cach AND polimeraza di chuyén trong 1 phit:

L = 1916 x 60 x 34 = 391 476 A° = 39, 1476 pm
3) L’=4,6x10°x3,4x10° A°~ 1 564 km.

Bai 12: (Trich dé thi Olympic Quéc té lan 20)

Mot viing mé héa cia mot gen khong ké codon két thiic gdm 735 cip bazo nito. Hay tinh khéi luong
phan tir protein do gen nay ma hoa. Biét rang khéi lugng phan tir trung binh ctia mot axit amin thudc protein
nay & dang tw do chua méat nude 1a 122 va c6 5 lién két disunfit hinh thanh ty phat trong qua trinh cudn gép
ctia phén tir protein nay. Viét cach tinh.

Giai:
1 . . ~ L s 735
+ S0 axit amin do gen m& hoa = 5 = 245 aa
+ Khdi lwong pro = 245 x 122 — (245 1) x 18 — 5 x 2 = 25 488

+ Gia str phan dau N ctua Met duoc tach ra:

Khéi luong protein = (245 — 1) x 122 — (245 —2) x 18 — 5 x 2 = 25 384
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Bai 13: Tropomyosin 1a mot loai protein co, gdbm 2 mach xoan-o. cudn lai. Khdi lwgng phan tir ciia protein 1a
70 kdal (kilodalton). Mot gdc axit amin trung binh 1a 110 dal. Chiéu dai phan tir 1a bao nhiéu?.

Giai:

Mot axit amin dugc ma hoa boi codon 3 nucleotit, doan AND ma héa cho enzim gém 999 (333 x 3),
2 mach kép s& gém 1998 nucleotit. Nhu vy, khoi luwgng cta doan gen s€ la: 617 382 dalton, nhiéu hon gép
15,63 1an mach polipeptit ( ~ 39 000 dalton).

Bai 14: Mbi mach polipeptit ctia enzim D-glixérandéhit 3-photphat déhidrogenaza trong té bao co gom 333
gbc axit amin. Tinh khéi lugng cua gen twong tng, biét rang khdi luong trung binh 1 nucléotit AND 14 309
dalton va cho rang doan AND nay khong c6 intron.

477 A° (318 gbc axit amin cho mdi mach; 1,5 A° cho mdi gc).

Bai 15: Hai té bao A va B déu c6 hinh khéi lap phuong. Gia sir té bao A cd ti 1& S/V bing 0,42, con té bao B
c6 ti 1& S/V bang 3,4. Té bao nao co kich thuéc I6n hon? Tinh dién tich bé mat todn phan va thé tich mdi té
bao?

Bai 16: Buong kinh cua mot cau khuan 1a 3 um, mot tricng éch ¢6 duong kinh 30 um. Tinh dién tich bé mat
va thé tich cua cau khuan va tring éch. So sanh ty 1¢ dién tich va thé tich (S/V) cua cau khuan va trang éch.

Giai:
+ Dién tich bé mit: S = 4nR?

*) Chu khuin: S1 = 41 x (3) % 28,2743 um?

*) Tring éch: §2 = 4m x (ﬂ) % 2.827,4334 pm?
+ Thé tich:

\ 2 4 3 3
¥) Chu khuan: V1 =7 x (—) A 14,1372 um?®

*) Trimg éch: V2 = Sﬂ.’x (ﬂ) % 14137,1669 pm?

+ Tilé S/V:
*) Cau khudn: = = ; =2
Vi 2
*) Trimng éch:i—i == =02
]

=> So sanh ty 18 S/V cua 2 té bao: 2/0,2 = 10 lan
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