SO GIAO DUC & DAO TAO THUA THIEN HUE KI THI CHON HQC SINH GIOI KHU VUC

TRUONG THPT CHUYEN QUOC HQC DUYEN HAI VA PONG BANG BAC BQ
....................... LAN THU XIV
PE PE XUAT MON: SINH HQC - LOP 10

Thoi gian 180 phiit (Khéng ké thoi gian giao dé)
Dé thi gom 7 trang, 10 cdu.

Céu 1 (2 diém): Thanh phan héa hoc ciia té bao

1.1. Bénh Alzheimer lién quan dén sy tich tu cua cac amyloid peptide, tiép theo 13 su thoai hoa cua céc té
bao than kinh va su pha v& con duong din truyén thong tin qua acetylcholine. Trong sb nhirng bénh nhan bj
bénh Alzheimer, cac B-amyloid peptide (AB) dugc hinh thanh tir sy phan cit protein APP. Protein binh thuong
(APP) bao gdm nhiéu chudi xodn a, lam cho né c¢6 kha ning hoa tan cao. Nguogc lai, p-amyloid giau phién
gap B, d& két tu va tao ra cac soi khong hoa tan. APP 13 mot protein xuyén mang da mién (multi-domain). Co
ba loai protease tham gia vao qua trinh phan giai APP: a-, B- va y-secretase.
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Hinh 1.1. Sw bién doi APP, protein da mién

Chi ra méi nhdn dinh dwéi ddy la Pung hay Sai.

A. a-secretase phan ciat APP hoan chinh (mature APP) & mét vi tri nhét dinh va do do ngdn can sy hinh
thanh B-amyloid.

B. B- va y-secretase tham gia vao qua trinh tao thanh p-amyloid peptide.

C. C6 hai doan xuyén mang dugc hinh thanh do hoat dong ciia enzym B-secretase: doan & dau N va doan
¢ dau C.

D. Poan xuyén mang dau C dugc hinh thanh do hoat dong ctia enzym B-secretase c6 cau tric xoan o chiém
uu theé

1.2. Enzyme invertase xtic tac phan tng thity phan lién két glycoside trong phén tir sucrose. Tron invertase
v6i sucrose & nong do6 xac dinh va i & 30°C. Mot lugng nhé miu dugce 13y ra ¢ cic thoi diém khac nhau tir khi
tron invertase voi sucrose dé xac dinh ndng do glucose (ki hiéu [glucose]). Két qua thé hién ¢ Bang 1.

Bang 1
Thoi diém (phat) 0 25 |50 |75 |10,0 [150 |20,0 |250 |30,0
[glucose] (UM) 0 32 |59 |81 |97 |119 |125 |126 |12,6

a) Hay v& dd thi biéu dién sy phu thudc toc d6 phan tng (gia tri trén trung tung) & thi nghiém trén theo
gia tri diém gitra mdi khoang thoi gian (gid tri trén truc hoanh) & Bang 1.

b) So sanh ndng d6 dudng khir cia dung dich thu duoc tai thoi diém 30 phuat voi ndng d6 dudng khir cia
dung dich glucose 15,3uM. Giai thich.



¢) KDH (a-ketoglutarate dehydrogenase) 1a mot trong hau hét cac protein cia ty thé dugc ma hoa ¢ nhan
va duoc van chuyén vao ty thé nho phirc hé protein van chuyén ¢ ngoai mang. SO luong phirc hé nay trong ty
thé ndm men 13 10pmol/mg protein ty thé. Néu qu4 trinh tong hop va van chuyén protein ty thé dién ra dong
thoi thi 10pmol phirc hé protein mang ngoai can véan chuyén 1mg protein cho mdi thé hé. Gia dinh rang cr 3
gio ty thé lai nhan doi, tbc d6 tong hop protein 1a 3 amino acid/gidy, 1 amino acid ¢6 khdi lugng 110 Dalton,
¢6 6,02x10% phén tir/mol va 1 dalton twong dwong 1,66x10*g. Hiy tinh s6 mg protein dugc van chuyén boi
10pmol phtrc hé protein trong mot thé hé.
Cau 2 (2 diém): Cdu triic té bao

2.1. Nhirng ngudi dan 6ng mic hoi chimg Kartagener bi vo sinh do tinh tring khéng chuyén dong duoc,
thudng bi nhiém khudn phdi va cé cac co quan ndi tang nhu tim khong & dang phia cta co thé. Dj tat nay co
lién quan dén cau trac nao bén trong té bao? Giai thich.

2.2. M6t nghién ctru duogc tién hanh trén ti thé duogc

tach tir té bao ndm men. Dich chtra ti thé (M) dugc chia v gk M

thanh chin mau v&i ham luong protein nhu nhau. Mau 1 ] + + =i | Pealne
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K va triton X-100 (mot chat tay rira lam pha v& mang).
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Céac mau 8 va 9 dugc xtr Iy vé1 dung dich NaxCOs dé tach
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cac protein bam mang va protein hoa tan. Cac mau sau S T N T

d6 déu duoc li tAm dé thu can ling (P) va dich ndi (S). B S
Tét ca cac mau thu duoc déu duge chay dién di SDS- Hinh 2
polyacrylamide roi lai Western (Westein blot) st dung cac khang thé dic hiéu cua protein van chuyén
ADP/ATP (AAC), o-ketoglutarate dehydrogenase (KDH), cytochrome b2 va porin. Két qua duoc thé hién &
hinh 2. Dya vao thi nghiém, hay xac dinh vi tri cua tung loai protein sau: AAC, KDH, cytochrome b> va porin
trong cau trac cua ty thé. Giai thich.
Cau 3 (2 diém): Dong héa va di héa

3.1. TAK1 12 mt protein kinase chuyén mot nhom phosphate tir ATP sang co chat. Dé 1am sang t6 co ché
hoat dong ctia Takinib, hai thi nghiém da dugc thyc hién.

- Thi nghiém A: TAK1 dugc b6 sung vao dung dich chira ATP, Takinib va co chit ciia TAK1. Téc d6 phan
ung ban dau dugc xac dinh ¢ cac néng do ATP khac nhau va lugng Takinib khac nhau.

- Thi nghiém B: TAK1 dugc U trude v6i 5 pM ATP trong 3 gio va sau d6 tién hanh tuong ty nhu thi nghiém

A.
Két qua cua thi nghiém A va B thé hién ¢ hinh dudi véi nong dd Takinib dugc the hién & bén phai.
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a) Em hiy xéac dinh vai trd ctia Takinib trong diéu hoa hoat dong ciia enzyme TAK 1. Giai thich.
b) Dua vao thi nghi¢m A va B, mot ban hoc sinh rat ra két luan: “Céu tric cta enzyme TAKI1 c6 mdt vi
tri twong tac khac ngoai trung tdm hoat dong”. Em c6 dong y véi két luan trén khong? Tai sao?



3.2. Trong nhitng ndm 1850 va 1860, nha hoa hoc va vi sinh hoc Louis Pasteur, ngudi ddu tién nghién ctiru
vé su 1én men, da chimg to rang qua trinh nay duoc thuc hién boi cac té bao sdng. Qua trinh 1én men voi loai
ndm men phd bién nhat Saccharomyces cerevisiae dugc tng dung tir 1au doi dé san xuit banh mi, ruou vang,
bia va ruou tdo. Trong tu nhién, ndm men nay dugc tim théy & bé mat qua va 14 cay. Qua trinh 1én men dugc
biéu dién ¢ Hinh 3.2.

2ADP + Pi \ 2NAD*

+2NADH + H+
2ATP 4/

2NADH + H*

« 2NAD*

Hinh 3.2. Qud trinh Ién men 6 ndm men.
A. Glucose; B. Protein van chuyén hexose

a) Em hay cho biét 1, 2, 3, 4 1a cc chét gi?

b) Hay so sanh mirc ning lugng dugc tao ra trong qua trinh 1én men va ho hap hiéu khi. Giai thich.
Céu 4 (2 diém): Truyén tin té bao va phwong dn thic hanh

4.1. Khi bi nhiém virus, té bao ngudi thudng tong hop
mot loai glycoprotein 1a interferon. Interferon duoc giai
phong tir t€ bao nhiém virus s€ kich thich cac té bao xung
quanh sinh tong hop protein khang virus (Hinh 4). Hay tra
161 céc cau hoi sau:

a) Cac ki tu (1), (2), (3) trong Hinh 4 tuwong Gng voi
cac giai doan nao cua qua trinh truyén tin ndi bao? Mo ta

cac giai doan do.

Hinh 4

b) Trong mot thir nghiém invitro, mot dong té bao
nguoi dugc tron voi mot trong hai loai interferon:
interferon chiét xuat tir dong vat va interferon chiét xuat tir nguoi khi ciing bi nhiém mat loai virus. Két qua
cho thay: té bao nguoi tron voi interferon chiét xuét tir nguoi co kha nang khang virus; trong khi do, té bao
nguoi tron véi interferon chiét xuat tir dong vét khong co kha nang khang virus. Giai thich.

¢) Vi sao interferon dugc tong hop trong té bao nhiém virus nhung khong kich thich chinh cac té bao nay
sinh tong hop protein khang virus?

4.2.

a) La ctia nhiéu loai thuc vat dugc phtt mot chat sap 1am cho ching khong dong nudc. Chat ndy s& phan tmg
nhu thé nao trong thir nghiém Sudan IV?



b) Léy 14 cay mudp, hodc ciy ngd cho vao dng nghiém; cho rugu étylic vao va dun soi trén dén con. Sau do
ding kep cip va nhiing 14 vao dung dich kali iotat c6 ndng do lodng. M6 14 s& c6 mau gi? Téc dung cia ruou étylic
trong thi nghiém nay 1a gi? Tai sao phai dun sdi trén dén con?

Céu 5 (2 diém): Phdn bdo
Khi nghién ciru sy thay di ham lugng tuong dbi ciia DNA 6 té bao biéu bi ¢ ngudi, té bao phdi sém cua
nhim, hgp bao cua mot loai nam nhay thu dugc 3 dd thi sau:
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a) Céc d0 thi trén twong ng vai sy thay d6i ham luong DNA ¢ loai té bao nao?

b) V& lai d6 thi ctia té bao biéu bi ngudi vao bai lam va ghi vi tri cac pha cua chu ky té bao bang cac chir
cai twong tng G1, G2, M va S, danh déu ki hiéu hoa thi (*) vao thoi diém sinh tong hop phan 16n histon va ki
hiéu tam giac (A) vao thoi diém lap rap nucleosome.

¢) Diéu gi xay ra voi té bao néu ndng do cohensin khong doi tir ki gitta t&i cudi ki sau ctia pha M? Giai
thich.

d) Tién hanh nubi ciy té bao biéu bi ngudi trong méi truong 16ng, cac té bao ban dinh thudng moc thanh
16p don. Dia bao s& vao pha bio hoa khi s6 lwong té bao khong ting 1én va do che phu khoang 90 — 100% bé
mit nuoi cdy. Thuc té, té bao dugc lay tir dia nudi cdy dang & pha ting truong (té bao dang phan chia manh
va d che phii dudi 80% bé mit nudi cdy) dé cdy chuyén thuong nhanh chong ting sinh trg lai. Nguoc lai, néu
cdy chuyén té bao tir dia dang ¢ pha bdo hoa thi thoi gian ting sinh tré lai 1au hon nhiéu. Dwa vao hiéu biét vé
tuong tac t& bao va chu ky té bao, giai thich tai sao té bao duoc ciy chuyén tir dia ¢ pha bio hoa c6 thoi gian
tang sinh trd lai 1au hon so véi té bao duoc cdy chuyén tir dia ¢ pha ting trudng.

Cau 6 (2 diém): Céu tric, chuyén héa vt chat & vi sinh vt

Bdng 6.1 Bdng 6.2
N Gia tri ODgoo cudi mdi giai doan Mau | Mat d vi sinh vat cubi mdi giai doan (CFU/mL)
Mau I 1 " I I "
A 0,05 0,05 0,04 A N/A N/A N/A
B 0,05 0,33 0,71 B 3,03 x10* 3,1 x10* 1,27 x108
C 0,61 1,53 5,55 C 6,01 x10° 6,10 x10° 6,03 x10°
D 0,53 0,63 0,81 D N/A N/A N/A

N/A - khong xac dinh
Bén mau nude (ki hi€éu A, B, C va D) duoc thu thap tir cac moi truong ty nhién khac nhau. Nguoi ta bd
sung 1ml mdi mau trén vao cac binh nén riéng r& chira 99 ml moéi truong dinh dudng gdm day di cac nguyén
t khoang thiét yéu trir nguon carbon. Do duc (ODeoo) clia bdn binh nudi cdy ban dau duoc xac dinh 1a 0,05.
Bdn binh nay duoc nudi cdy lic 24 gid trong tdi (giai doan I), sau do tiép tuc duoc nudi ciy 24 gid ngoai sang
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(giai doan II), 16i lai chuyén nudi cdy trong t6i 24 gid (giai doan IIT). Cudi mdi giai doan, mau dich nudi ciy
duogc thu thap dé danh gia do duc (Bang 6.1) va pha loing mtc thich hop dé trai 1én dia petri chira moi truong
dinh dudng dic (c6 ddy du cac nguyén td khoang thiét yéu va glucose). Sau 24 gio nudi cdy, sb luong khuan
lac trén céc dia petri dugc dém dé xac dinh mat do vi sinh vat (VFU/ml) trong ting mau. Két qua dugc ghi lai
trong Bang 6.2. Céc s lidu 1a cac gia tri trung binh cuia ba lan do hodc dém.
Hay tra 101 cac cau hoi sau:

a) Céac nhém vi sinh vat tu dudng nao co thé co trong cac mau? Giai thich.

b) Nhém vi sinh vat hoa dudng hitu co c6 thé c6 & miu nao? Giai thich.

¢) O mau B, thoi gian thé hé trung binh ctia nhom vi sinh vét sinh truéng trong giai doan II cao hon hay

thip hon nhom vi sinh vt sinh trudng trong giai doan I11? Giai thich.

d) Giai thich két qua & mau C.
Cau 7 (2 diém): Sinh trueong, sinh san vsv

Vancomycin ¢6 tac dung diét khuan thong qua tc ché qua trinh sinh tong hop v6 té bao vi khuan bang
cach gan v6i nhom carboxyl & cac tiéu don vi peptid chira D-alanyl-D-alanin tu do, tir 46 trc ché peptidoglycan
polymerase va phan tng transpeptid. Mot nha khoa hoc tién hanh nghién ctru tic dong cua khang sinh
Vancomycin Ién hai ching vi khuén S.aureus (mot loai vi khuan Gram duong) va S. marcescens (moét loai vi
khudn Gram 4m).

Thi nghiém 1: Chuan bi 6 dia petri (hop 16ng thuy tinh) chira méi trudng dinh dudng vé trung thich hop
cho S.aureus sinh truong va phat trién binh thuong. mdi dia duoc cdy 10° té bao vi khuan dan déu khip bé
mat moi truong. Tai ving trung tim cta mdi dia dugce dat mot khoanh gidy tron dudng kinh 1ecm thim déu
thube khéng sinh vancomycin v61 mot néng do xac dinh. Cac dia petri sau d6 dugc dat vao tu 4m c6 nhiét do
30°C. Sau 24 gio, nguoi ta xac dinh kich thudc vong vo khuan. Vong vo khuan 14 viing dia petri khong ¢6 vi
khuan phat trién; kich thudc vong vo khuan dugc tinh theo cong thire: D —d (mm), trong d6: D 1a duong kinh
vong vo khuén, d 1a duong kinh khoanh gidy thim khang sinh.

Thi nghiém 2: Tuong tu nhu thi nghiém 1 nhung thay S.aureus bang S. marcescens.

Két qua thu dugc ¢ bang 7.1 va bang 7.2.

Bdng 7.1 Bang 7.2

Nong do Kich tthé’C vong Nong do Kich thlfé’C vong
(ng/mL) v0 khuan (mm) (ng/mL) vb khuan (mm)

0 0 0 0

1,5 0 1,5 0

3 5 3 0

6 11 6 0

12 25 12 0

24 32 24 0

a) Theo em Bang 7.1 va 7.2 twong tng véi két qua cia thi nghiém nao?

b) Tir két qua thi nghiém, dua ra nhan dinh vé tic dong ciia khang sinh Vancomycin va néng do khang
sinh str dung dé trc ché vi khuéan S.aureus va S. marcescens sinh truéng va phat trién.

¢) Nguyén nhan nao lam gia ting tinh trang khang thudc khang sinh hién nay? Giai thich.

d) Theo em, nhom thude nao trong ba nhom thude sau co hiéu qua tdt nhat dé e ché hodc tiéu diét vi
khuan. Gii thich.

- Nhom thude A pha v& mang té bao, (e ché tong hop thanh té bao hodc trc ché vi dng va phan chia té bao.



- Nhém thudc B pha huy thanh té bao, 1am thay d6i cau tric thanh phan peptide cua cac tiéu don vi
peptidoglican.
- Nhom thude C trc ché tong hop nucleic acid, ddn dén ting tan sé dot bién thay thé guanin hodc wrc ché
hop nhat mang.
Céu 8 (2 diém): Virus
bai dich COVID-19 tran qua thé gidi hon hai nam qua da va dang tac dong sau rong dén moi linh vuc doi
song x3 hoi va strc khoe con ngudi, khién cude séng cta cu dan trén khép cac chau luc thay dbi rd rét. Virus
SARS-CoV-2 ¢6 vit liéu di truyén 1a RNA soi don duong ssARN(+) va phién ma tong hop mRNA tir khuén
RNA hé gene ctia chung. Mang ngoai cua virus nay c6 chira cac protein vo
(E), protein gai (S), protein mang (M). Q
a) Em hay trinh bay céc giai doan trong chu trinh nhan 1én cta virus SARV-
CoV-2 HN
b) Gan day, thuéc Remdesivir (c6 ban chat tuong tu nucleotide nhung OYJ\

khong c6 dau 3°-OH) dang duoc phat trién va thir nghiém trong diéu trj nhidu r;’

loai virus, ké ca virus SARS-CoV-2. Em hdy trinh bay co ché tic dong clia
thudc va dic diém nao ¢ virus SARS-CoV-2 ¢6 thé 1am thudc c6 hiéu qua cao?

¢) Vi sao chung ta can phai tiém vacxin nhac lai sau mdi khoang thoi gian nhat dinh
dé phong chéng bénh COVID 19.

Cau 9 (2 diém): Trao doi nueée, dinh dudng khodng

Remdesivir

9.1. Bé nghién ctru sy kéo dai chdi cua ciy lia my non ndy mam dugc 5 ngay tudi, mot nha sinh 1y thuc

vat d3 tién hanh thi nghiém véi 4 16 nhu sau:

- L6 I: Trong céc cay kiéu dai trong diéu kién du nude.

- Lo II: Trong cac cay kiéu dai trong diéu kién thiéu nudc.

- L6 III: Trong cac cay dot bién thiéu hut ABA trong diéu kién du nudc.

- L6 IV: Trong céc cay dot bién thiéu hut ABA trong diéu kién thiéu nudc.
Em hay dy doan két qué sinh truong kéo dai chdi cua cac cay lua mi non trong mdi 16 thi nghiém trén. Giai
thich.

9.2. Piéu hoa dong khi khdng 1a dap Gmg nhanh chong nhat cia thuc vat trude didu kién han. Mot thi nghiém
duoc tién hanh véi cac cay dau (Pisum sativum) tu 1 dén 7 duoc tréng lan luot thanh mot hang va cach déu
nhau. Hé ré cua tung cay tu 4 dén 7 duoc ndi véi hé 18 cua cay lién ké (4 ndi véi 5; 5 ndi voi 6; 6 ndi voi 7)
bang cac dng thong. Cac 6ng thong cho phép cac chét c6 thé di chuyén truc tiép tir cay nay sang cdy khac ma
khong can di qua dat. Hé ré cta cac cay tir 1 dén 4 khong duge ndi v6i nhau. Cay 4 duge gy han nhén tao
bang cach tudi dung dich manitol (dung dich tao ap suét thAm thau cao). Thi nghiém duoc 1ip lai nhiéu lan.
Két qua vé& do mo khi khong trung binh cia cac cay & thoi diém bat ddu va thoi diém 15 phut sau khi tuéi
manitol dugc trinh bay trén Hinh 9.2 (ddu * biéu thi sy sai khac giita hai thoi diém 13 c6 y nghia thong ké).

OThoi diém bit dau

B Thoi diem sau 15 phat
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Hinh 9.2
- Phan tich két qua va dua ra nhan xét vé kha ning trao d6i thong tin giita cac cay.
- Cac cay 1, 2, 3 déu 1a cay ddi chung. Tai sao trong nghién ctru ndy can 3 ciy ddi ching?
Cau 10 (2 diém): Quang hop & hé hap
10.1. Isoetes howelli 1a 10ai thuc vét sbng duoc trong ca mdi trudng khi sinh va thuy sinh. Trong diéu kién
thuy sinh hoan toan ¢ viung nudc ngot nong, Isoetes howelli c6 qua trinh trao ddi chat dic biét; CO; duge cd
dinh thanh malate & mot thoi gian nhat dinh va duoc giai phong & mot thoi gian khac dé sir dung trong dong
hoa carbon ctia quang hop. Qua trinh trao ddi chit nay khong dién ra trong diéu kién khi sinh. Cé su canh
tranh quang hgp manh mé vao ban ngay gilra Isoetes howelli va nhitng sinh vat quang hop khac.
a) Trong diéu kién thuy sinh ma loai nay thich nghi, qué trinh ¢ dinh CO; vao malate dién ra chu yéu
vao ban ngay hay ban dém? Tai sao?
b) Céac nhan dinh sau vé Isoetes howelli 14 dung hay sai? Giai thich.
(1) Qua trinh trao d6i chat dic biét ndy mang tinh thich nghi vi né 1am giam sy mat nudec.
(2) Loai nay c6 dic diém céc té bao bao bé mach chira luc lap phat trién manh.
10.2. Trong ho hip hiéu khi, chu trinh Krebs gdm rat nhiéu 65 -
phan mg. Mot trong nhitng phan tng 1a chuyén doi succinate
thanh fumarate bdi enzyme succinate dehydrogenase.

60 -

a) Hay néu vai tro ctia enzym dehydrogenase trong chu trinh 55 1

Krebs va trong viéc san xuat ATP.
50

b) Mot thi nghiém vé anh hudng cua cac ndng do khac nhau
ctia ion nhom ddi voi hoat dong cia succinat dehydrogenase.
Nong d6 enzyme va tit ca cac diéu kién khac duoc gitt khong doi.
D6 thi hinh 10.2 cho thay két qua cua cudc diéu tra nay. Dya vao
d6 thi, em hiy trinh bay anh hudng ciia ion nhom ddi véi tée do

45 -

40 4
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san xuat fumarate. Giai thich. Néng d6 ion nhém (pmol)
Hinh 10.2




