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1.9 NOI DAU

Mot 56 déi fieomy Jicn Ll md ngueen re sit dung dé xdc dinh nhimg
it Mgt di trovén chung, dd dong vai (ré quan trong trong sic phdai trien
cita di truven fpe: thiee vt o6 dae Ha Lan, ngo; ding vat o6 rudi gidin;
vi sinh vit 8 v klidn, e moe, dae biét a E coli va Newrospora.

Ngav nav, thai dai i coin ngiedi da ird thank mon trong ihing doi
tafitrg Belién ciftr cht véu cda di truyen hae, o8 rde phidu vin dé diee dai
o voT con HgHST frovig ik vige dF truvén: do dan st con trai fuy con
wdi 7 Twf sao con cdi lai gidug bd mie 7 Nhimg tinlt trang va low bénh
ncra thi kiong di trivén dirge, foai ndo dr trivén dwge ur bé me cho con
cdi 7 Tai sao lodl ngudi [gf mucn man mudn vé 7 Tai sao anh em lio
heing dav ihian for gay phién hiu qud cho con cdi cia ha ?

Theo ndni thing. ngdi ta d&F phdt ivéa duge nhtéu lagi bénft i
irivén. Bdc biét sau khi Khoa hoc da lam sdng (o duge ban chdt va vai
1P cria dét bien v bict rdng i qud cia né ani inedng sdu sde dén con
ngté v déi cde thé hé sat v, ngudt 1 dd by ddu ngdy cang ol ¥
how dén vide nghién cie dih wdng cua cde foal tia bic xa kudc aha.
Tee dung ciia cde chdt hod hoc (én co the ngudi va by mdy di truyén cia
ngiei, cing nlue nghien e dik heng cda cde chuvén bay vii tru dén co
thé con ngeei.

VE mdt sinh hoc, con ngudt cling tudn theo cde dink ludt di truvén
do Mendel phdt hion, Nhimg vén dé sl vai (ro cida nhiém sdc thé, cdu
triic dic it itia whidn 16 bdo truvén dat théng tin di trainvési, qui Iude phat
sinth dor hién,v v,

R3 rang . con ngoi viva IG d6i ivong nghién cite df trivén hoe vita
[} doi twpnig nghién cu cde qui fnde sinkft hoe néi ching.

Vide di san nghién cin hinh thai sinh (v va hod sinh cho phép vic
dinde diiic vai 116 ciia cdc gen ohi phoi s phat trien cia timg tind irang
nhdt dinh va chinh 1 dé. ngudi ta cé thé nghién it mot trong nhitng vén
dé trung tdni ciid di trvén oo, dé 1 vin dé tde déng cda gen trong su
phdr (rién cd thé. Viee di sdn nghién ciu di truvén ngudi con chi ré



4 Leni nai ddu

nhibig Aguvén nikin, hdu qud cie cde sai léch nhism sde thé, gen, qud
trinit trao déi chdt va nhiéu héi chig di truvén kide. Tinh nhién vé vé
cde tinh trang khde whau giita ngiedi néy véi ngudt khde, sd' liugng lon cdc
chiing toc ngdt i mor 16i 1iéu phong phii doi véi di truvén hoc quen thé,
nghién city bdn chde cde sai khae di truxén giite cde nhom ngieen khde
nha (cdc qudn the, ede te ngiioi).

D truvén hoe quii thé aghién cipe cde qui {udr phan b dia IV ciia
cdc gen, lam co & dé gidi guyél van dé nguon goe cde cluing 160 ngieof.
Di trirvén hoc gadn thé e o6 thé nghién ciu titong déi chinh xde hién
treong di truven cde déic diém tam IS, ma -ohi o6 thé thiee hién didge trén
doi tirong L con nguedt ma thoi.

Nhdm tao didu kisn thudn {oi cho su hoc tdp coa stnlh vién cdc
ngdnit Nong. Y. Sinhi va tdi fien tham khdoe che nhimg of quan tdm dén
Itli viee di truvén ngiedi, ching 16 da bién sogn gido trinh nay. Gido
trindi bao gém ode cliong: .

Chutomg 1. Céc phicomg phdp nghién ciu di ruvén ioc ngoi.

(Chu Van Mdn, Trink Dinh Dt ).

Chieemig 2. Nhiém sdc thé va.gen ciiu ngiedi,

{Cliat Vin Man).

Chuong 3. Phdn tich si di irivén tindy trang o ngudol,

{Ngwvén Trdn Chién, Trinir Binh Dat).

Churomg 4. Qudéin thé nguedi. S di truvén trong qudn thé ngdu phol.

FC T Vi Mdn).

Chitong 5. Di truvén hod sinl.

(Chu Van Mdn, Trink Binh Bat).

Qud trinh bién soan khéng rrduh khai sai sét, rit moig dige st gop ¥
ctia cdc déng nghiép va ban doc dé gido trinh ngay cang hoan thién hon.
Chittig t6i xin dugc chén thanh cdm an pliing ¥ kicn qui gid cra PGS, TS.
L6 Dy Thanh, PGS, TS. Deng Hitu Lank, GS. TS. Nguyen Bd.

Cac tac gia
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Chuong 1

CAC PHUONG PHAP NGHIEN CUU
DI TRUYEN HQC NGUOTI

L1 NHONG KHO KHAN VA THUAN LOI CUA NGHIEN clu
DI TRUYEN NGUOI '

t.1.1. Mot 50 khé khan cha nghién ciru di truyén ngudi

Khong thé tap giao tuy ¥ trong thi nghiém.
Sur chin sinh duc xay ra muén.
56 con chdu trong mdi gia dinh it

Khong thé co diéu kign stng hodn toan nhu nhau d6i v con va
chiu.

Thicu su ghi chép chinh x4c nhimg bidu hién cic djc tinh di
truyén trong cic gia dinh va thi¢u cc dong déng hap tir.
S lugng nhiém séc the 1an.

Sy khéng binh déng trong xa hoi da ngan can vige thic hién cic
tiém nang di truyén cla con nguo.

1.1.2. Mt s0 thuan lyi coa nghién ciu di truyén ngudi

Tuy nhién & ngudi lai ¢ thufn loi nhat dinh. Chang han, v¢ mal sinh

1§ va hinh thdi thi con ngudi la d6i hegng dé Aucse nghign ciu toan di¢én
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nhat 5o véi bt ki sinh vit nao khac. Ngay nay ngudi ta da bi&l khoang
200 bénh di truyén vé oo quat thi gide, 250 bénh di truyén trén da, 200
hénh than kinh di truyén... nhiéu 18 loan cdc qué tinh hod sinh binh
thudng trong cd thé da duge mo ta.

1.2. CAC PHUONG PHAP NGHIEN CUU DI TRUYEN HOC
NG U1

1.2.1. Phuumg phip nghién citu phd hé
1.2.1.1. ¥ nghia cia phuong phdp phd hé

Su truyén cic gen tir thé hé trude sang thé hé sau uan theo cdc dinh
luat Mendel. Cdc dinh luéit nay mang ndi dung thong ké qua mot qud
trinh phiic tap d6 12 qud trinh sau sy phdt trién giao tf trong gim phan a
b&§ me, da diin dén sir k&t hop hai trong s§ nhimg giao 1 dé frong thy linh
v nhu vay 1a thue hién mai lien he vat chat aifra hat the hé k¢ ti€p nhau.

Mot phd hé 1a mot nhom ca thé gém nhiing <d thé ¢6 quan hé g
tiép hoac pidn 1iEp véi phau bang méi lién hé duge mo 13 trén day. 3 day,
st thé hién mot tinh trang xéc dinh duong nhugn la cung tuén theo céc
dinh luat Mendel, nhumg bidu hién céc dinh luat nay la ¢6 dang dac bidt
& ché mdt pha heé bao gém nhimg cd thé mang ki€u gen khéc nhau, vi vay
nhimg cutc hon nhan tao thanh phd he d6 thude nhidu loal. Tuy theo
nhin & di truyén ma ngutn ta quan sit cde xu th€ dic tnmg sy thé hién
ciia né qua céc thé he trong pha hé - tic 1a phan tich nhan t& quyét dinh
di truyén. Phan tich pha hé ngudi ta ¢b thé bigt duge tinh trang nao do
hoic bénh d6 co tinh chdt di truydn hay khong, di truyén theo qui ludt
ndo (trdi, lan, trung gian, di truyén dge 13p hay lien ket giai tinh), khi
nang méc banh clia cde the he 1Ep theo. Trong mot 58 truing hop cOn xdc
dinh duck ngudi di hgp tir mang gen bénh... tir d6 co thé nit ra nhimg 1
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khuyén vé di truyén chinh xde v hitu fch cho cde pia dinh dang mong
mudn sinh con, cadc nam nir thanh nién trong viée quy&t dinh 1ap gia dinh.

Nhur thé, phuong phdp nghin ciu pha h¢ 1a mot phuceng phap kinh
dién, nimg né luon luan duge st dung nhu mot phueng phap thudn uén
vii khong thé thidu trong nghign cifu di truyén hoc ngud.

1.2.1.2. Céc ky hiéu dung dé lip phd hé

il Nam gidi

Q Nit gidi

& Khéng phan biét gidi tinh

< C4 thai

e Ngudi lanh hodc binh thudng

e Ngudfi bénh hodc ¢é ddu higu cin theo doi

LU | Nguiri ¢6 hoi chimg hoac dfiu hiéu khong ddy da

LN O] (6 mam bénh (tinh trang theo doi}

@ U Khong co cac thong tin ddy dii vé tinb trang

kT Khong duge Kifm tra k¥ song cling 6 bénh
L0 ¢ O 5 Nauii oo diu hiéu theo dai (duang su)

1.0 E@ Chél

+ @ Ché& non

0o Chét thai hay dudi 1 nam

| @ Sdy thai

=0 ' Vd ching

—0— (OO Hai chéing hodac hai v

JieeO Vg chong ngoid gid thi

=0 Hon nhan cing huyét thong



i2. Cdc phuong phdp nghién citu di tricyén hoe ngurdi

0 Han nhan khéng ¢é con
Anh chi em cting bd me va thif tur sinh

Hon nhan vi cic con coa mét hdn nhin

56 con rigng khong hiél

OO f‘
3 X

JUPL 4y B e 0 B

U Khong 15 1a con dé hay con nudi ?
c ajl Con nudi

7{ Con sinh d6i ciing tnimg

Con sinh doi khéc tndng
Khong 1o kiéu sinh ciing tring hay khic tning.
DIO Con ngodi hin nhan

Lo .. Céc thé& he
1.2,3 .. Anh chi em ciing thé he
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1.2.1.3. Phurong phdp tap phd hé

Bat diu tir ngudi mang bénh holc tinh trang theo doi, ngudi ta lap
pha h¢ vé tinh trang (bénh) d6 trong gia dinh va dong ho. Cay pha hé theo
thit tr bac thang thing diimg. Cac the he ghi bing chit Lama,bén tréi pha
he. Méi the h¢ 1a mot bac thang - trong d6 the he khéi nguyén 1a 1. Cac
cd thé trong mot thé he 12 hé s Arap; ghi & bén tréi Ky hiu, U tré sang
phéi bat ddu t&r 1,2 Nhw vay trong cay pha he, mdi ca thé cd mot s¢ Ky
hi¢u nhat dinh ( vi du OI - 2; TV-8...). Bwong sir duge ddnh day mii tén
ben trdi gdc duGi. Tuy theo midc &0 clia pha hé ma cd cai bién hinh dang -
cho gon dep, ching han phé he hinh vong cung.

1.2.1.4. Phdn tich phd hé

Khi phén tich phd he, cdn phan bigt ddy i chi tiét vé cac méi quan
hé huy¢t thong ctia céc c4 thé trong pha he; su hiéu hién li¢n tyc hay ngét
quing gua cdc the he lién tiép; mitc 49 biéu hi¢n bénh (tinh trang) & timg
c4 thé ning hay nhe, o hay mi, nam hay nit. Sau day 1a mot s& phé hé vi
du.

s Pha hé di truvén theo gen trii

) @

oo LL -
55 55

v U e ol om,

=B

flink I.1. Pha hi phan tich 1inh trang 1roi trén nhiém sic thé thuimg. 141
thira ngon ciia chi (cdc chi sé hang 1rén li sé ngon tay, chi sé hang dwdi 13
s ngén chin),
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o Phd hé di truyén theo gen ldgn

] O———O

Hink I.2. Phi hé phan tich tinh trang lan trén phiém sic thé thuimg bénh
phenylxcton - niéu (beénh 1§ bi¢u hién & con cai cla cap két hon citng
huyét 1hong).

s Phd hé di truvén theo gen ldn lién kst giehi tinh

b s
AT

m

Hinh 1.3. Phit hé phan tich tinh frang lan lién ket trén nhiém ssic thé X
hénh miu kho dong.
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1.2.2. Phuong phap nghién ciu iré sinh doi
Nghién cifu tré sinh doi nhim danh gid cdu tric di ryén dén vige
hinh thanh tinh trang.
P=G+E+L
dday: P: [akién hinh (Phenetype);
G: 14 kiéu gon {Genolype);
E: la tac dong caa mdi truimg (Environment);
{: 13 thanh phén cia mai i dong gua lai 1dn &t nhau.
Tuy nhién né khdng cho bidl cdch thire di truyén.
1.2.2.1. Sinh hoc cia hién Luong da phoi
o Phan loai cdc kiéu da phéi

* Pa phoi mor fiop nefcon goi li da phoi cing trimyg)

Pay 12 mot dang da phot do mdt tnmg cda me thu tinh véi mot tinh
tring cla bG tac thinh mot hop tir duy nhdl, roi tir mot hop I nay s&
phan chia thanh haj hay nhi€u phoi. Do nr mt hop tr tao thanh nén hai
ca thé ¢6 kifu gen hodn toan gidng nhau (d6ng nhdl vat chil di truyén).
Céc co thé da phoi ching trimg luén fudn cling gidi va rdt gidng nhau vé
hinh thdi bén ngodi cling nhu céc t{nh chat siph 1¢, bénh 1§, hod sinh bén
trong. Ching han giting nhau vé mau téc, mau mat, mau da, dang cau 1ao
dang t6¢, dang 16ng mi, l6ng may, dang mii, nép moi, vinh tal, nép vin
da, nhém mdu, dién ndo, kha ning mic bénh...

* Da phoi nhiéu hop wi (sinh 2 hode 3 con trd ién)

Pay 1a dang sinh doi, sinh ba do sy thy tinh dong thin cua hai hode
nhidu t€ bio tnng véi 2 hoje 3 tinh tring néng 1% tao thanh hai bay
nhiéu hop tit khac nhau. Nhimg hgp i niy phét tri¢n thanh hai hoac
nhidu co thé riéng biét, ¢é kigu gen khic bigt nhau, Nhimg tr¢ em cing
sinh khdc tring. thue chdt 1 anh em. chi em nhimg duge sinh dong thai.
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Chiing cd 1hé ciing hodc khdc gi6t tinh. Moi sy giting nhau khac chi nhu
anh chi e rudt ma thoi.

* Tdn 56 dé da phoi

Tan s& chung v& d¢ da phoi 12 1,5% déan s8. Tuy theo timg mudc ¢6
khic nhau, Trong cic loa da phoi, dé sinh ddj 1 phd bign hom cé. Tén s6
chimg 1/86 d&n 1/88. Tan s sinh 3 13 1/7000. D& sinh ur 14 1/780000.
Trong hién tuomg sinh san & qudn thé ngudt, hign twong sinh.doi véi tdn
s8¢0 dinh cho mdi quin thé.

Cac trudmg hop dé da phoi trén the gidi: tr 1900 dén nay da cé 70
tri¢u trwtng hop sinh doi va sinh ba, 23 trudmg hop sinh bay, 3 trucmg
hop sinh 10 (Tay Ban Nha nam 1924, Trung Quéc 1934, Brazin 19463,
Tinh rieng Lién X6 (cii) tir ddu thé ky dén nay c6 16 tneidmg hop sinh 4,
28 tidmg hop sinh § va 12 tnemg hop sinh 6.

* Cdc nhdn t& anht luidng dén tdn 6 dé da phoi

Sy lién quan dén tuéi va thé trang clia ngudi me: da sd tndmg hop dé
da phéi & ngudt me di dimg tudi. Ching han, quin thé ngudn Phap thiy ty
& dé da phoi khdc hup tif tang 17 1é véi sy tang tui me 1ir Ide thanh nién
1 37 tdi, nhung tudi 38 fai gidm. Trutmg hop dé da phoi cdng hop tir
lai khong phe thuge vao tudi nguti me. Nguii ta gid thich hién tuong
trén bang co che trao ddi hocmon theo w6, Sy chin hai tring déng thed
duge kich thich bai tuyén yén, con folliculin dc ché sy chin cita tning.
Theo sur phét trién cia wéi kém theo su r6i loan cla cde hocmon nay, tir
dd tao diéu kign dé sinh ra cdc tré sinh doi khdc tring. Céc nghién ciu di
xdc dinh ring, ngudi phu nir <6 ban chdt di truyén cao 16n dé sinh doi
nhicu hon nhimg ngud phu nif nhd bé (chdng han & chau Phi cd nhidy
ngudi d¢ sinh ddi hon Nhat Ban). Viée sit dung hocmon sinh due ciing
gly dé du phoi. Nguyen nhan di truyén: ¢6 khuynh hudng di truyén vé dé
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sinh d6i & mot s& gia dinh, d¢i truyén theo phia me va theo gen lan (lién
k&t gidi tinh).

- 1.2.2.2. Phédn bié! kiéu sinh doi (hode song sinh) ciang va khdc

trimg

Nguii ta dua vac hing icat dac difm v& 6 luong vi chdl lugmg dé
phan biét tré sinh d6i ciing hay khac tnimg. Mot s6 nét ion d€ phan bigt:

» Tré sinh d0i cling trimg bt budc ciing gidi, tré khic tring o6 thé
ciing hoac khac gidi.

»  Tré sinh cing tnimg c6 mot mang dém chung, tré sinh khac
tning ¢6 mang d&ém khac nhau.

¢ Tré sinh ciing tnitng khi ghép mo thi luon luén thanh cong.

» o su gidng nhau (s phil hop) & tré sinh doi cling tnmg va sy
khdc nhau & tré sinh doi khic tnimg v& nhiéu tinh trang. Thong
thudmg, chon nhimg tinh trang di truyén 13 tét, it bi bién i
dirfi dnh hudmg cla cdc nhén t6 moi trudng, thudc nhimg tinh
trang ndy c6 nhém mau, sic 6 mit, da va téc, nép van tay, chan.
Trong d6, phin vmg cfy ghép mo la phuong phdp c6 theé két luan
mot cdch chinh x4c nhat.
1.2.2.3. Tinh hé sé sinh diéi cing trimg va hé s& sinh doi khdbc
frimg
Bidt ting, toin bo tring déu mang nhiém sic thé X, cdn tinh tring
thi ¢6 50% mang nhiém sic thé X vi 50% mang nhiém séc thé Y, nén
xdc sufit dé con gai 1a 50% cdn con tral 1a 50%.

Trong hién tugng dé sinh d6i khéc tning thi c6 4 trudng hop:
- Xdc sudt d€ cap sinh d6i cung 13 2 con trai bing tich xac sudt cia 2
sirkién
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12x1/2=1/4
- Xd4c suft dé su kién cap sinh doi cung 12 2 con géi:
12x 1/2=1/4
- Xdc sudt d€ trong cip sinh doi difa that 1 1a trai, dita thit 2 1a gdi:
Ptyx P(g)=1/2x 1/2=1/4
Plg)yx P} =1/2x 1/2=1/4.

Nhu vy, xdc sufit dé cap sinh ﬁ@i cling gidi bing tdng xéc sull cing

sinh gdi hodc cling sinh trai:
14+ 1/4 =172

Ciing nhut xéc sudt dé cap sinh doi khic gidi 1a bing tong clia x4c

sufl hai sy Ki¢én
p = p(!trai,2gdi) + p(lgai, 2 trai) = 1/4 + 1/4 = 1/2.

Viy x4c sudt s 1dn sinh d6i khic gidi bang su 1dn sinh doi cing gi161
(509%).

Trong thuc (€, khi thdng ké trong xi hoi s6 cap sinh Khic gidi 1a it
hon 50% con cing gidi 14 Idn hon 50%. Nguyén nhén sy chénh léch tao
nén s& du niy 1a do hién (urgng sinh doi 1 hop G tao nén. Weinberg da dé
ra mOt phuong phip tinh oédn 19 thuyét s§ cap sinh doi mot tning béng
cdch ldy sG cap sinh d61 cling gidi trir di s& cdp sinh ddi khic gidi; hoac
iy tdng s& cdp sinh doi trong diéu tra trir di hai ldn s6 cap sinh doi khic
gidi. Ching han diéu tra 140 cap sinh doi thdy 6 40 cip ciing gidi va 50
cép khic gidi. Vay 58 cip sinh doi mot tning ia:

90 - 50} = 40 cap sinh doi mot trimg,
hoac 140 - (50 x 2) = 40 cdp sinh ddi mot tnimg.

Su sinh doi mét tring vi hai tnimg cia timg quin the duge biéu thi

bing "h¢ s& sinh déi - 4" tinh trén 1000 ¢4 thé theo cde cong thite sau:
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2u
d= x 1000 (1.1)
N
v u - 1 s3 <dp sinh doi khic gidi;
N - 12 t8ng s ¢ic cd (hé diéu tra.
He s& sinh ddi mat tning {m) duee tinh:

L-2u
m = x 1060, {1.2)
n
v u - 14 50 cap sinh déi khac gidt;

L - 1a tdng s6 cap sinh dot trong nghien cin;
N - 18ng s6 cd thé didu tra.

Bdng 1.1. Mot s6 80 licw vé d va m

Nudic d m
Nga (TK 20} 0,0 3.6
Phip 7,1 3.7
Ha Lan 8,1 3.7
An Do 11,0 2.8
Nhat . 220 5.3
Trung Quéc 2.1 0,1

1.2.2.4. Cdc iing dung cua viéc nghién ctru (re sinh doi

Do dac diém vé méi quan hé di truyén c4 thé cla cbc co thé sinh doi
cling trimg vi sinh d6i khdc trimg nhua di trinh bay & phin trén, nén qua
tinh toan so sanh d6 bidu hién tinh trang clia cic cap sinh doi cing tming
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véi 4o bidu hién tinkitrangeia cdc’ c#p sinh doi khdc tnmg, ngudi ta
ngh:én cifu xdc dinh dirge mmgtlmtrmgmmg bénh di truyén ciia co
thé, mie &0 di truyén, phét hién nhitng bién di x&y ra do diéu kien moi
trudng, cic nhan 6 cy thé clia moi trudng [am tang 1én hoac gidm di sur
bidu hign clia tinh trang hoac bénh di truyén di c6 trude, méi wang quan
gifa cic dac difm va chéc nang...Mot hénh hoic mot tinh trang di truyén
nao d6 cd thé bidu hién & ca hai thanh vién cia cap sinh doi (c6 fLeeng
hop) hodc cling c6 khi chi bidu hign & mot trong hai thanh vién cga cap
sinh doi {(khong tirong hﬂp), & céc cdp sinh doi ciing tnimg néu trong hop
cang Ién thi tinh quyét dinh ciia y&u td di truyén cang manh. Néu tuong
hop cang it thi tinh quyét dinh clia y&u 6 di truyén cang kém vi nhu vay
vai trd ciia diéu kién moi truding cing cé ¥ nghia quan trong.

D€ nghien ciu vé tinh quyél dinh y&u 16 di truyén véi mot bénh nao
d6 ngudi ta difu tra vé do tuong hop clia tht ca cdc cap sinh doi cling
triing va sinh d6i khdc tang vé tinh trang d6 trong m6t quén thé 16n va
ngdu nhién, 4p dufig cong thifc tinh todn cla K.Holzinger vé he s6 di
truyén (H)

% s0 cap sinh d6i cing - % s& cap sinh doi khdc
tning twong hop tning twong hop

H= - (1.3)
100 - {% s8 cap sinh doi khéc tning tuemg hop)

Né&u H = I thi bénh hay tinh trang do y&u 16 di truyén quyé& dinh.
H =0 do nhan t6 moi tndmg quyét dinh.
Anh hudmg cia mai trudmg duge tinh theo cong thie:
C=100% -H,
trong d6 C la sifc manh téc dong ctia moi tnrdmg vA H 12 hé s6 di truyén.
Ty s6 H/C thé hién vai ud cla yéu (8 di truyén va moi trudng trong su
hinh thanh va phat trién mot dac diém theo doi.
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stf cap sinh d6i khéc __ s@cap sinh d6i khdc
trimg khong tuomg hop trimg twong hop
H/C = - - (1.4)
s& cap sinh d&i mdt tning khong nrong hop
Vidul

bidu tra nhdm mau ABO thdy 100% cdc cap sinh doi mot tring la
tuomg hap nhau, con & cdc cap sinh d6i hai tnimg chi 40% trong $6 ching
14 tuong hep nhau. Ta co :

100 - 40
H= — =1hay 100%
100 - 40

HE sd di truyén vé tinh trang nhém médu ABO 1a | (hay 100% cé
nghia 12 tinh trang vé& nhém mau ABO hoan toan do yéu 18 di truyén
guyét dinh).

VEdu 2

Bénh loan tam thin thao cufing tridm udt, qua difu tra thiy 80% cdc
cap sinh doi mot tnng cling ¢& bénh (tuong hop nhau) con & cdc cap sinh
dol hai tiing chi <& 8,69% cap 1a cung ¢6 bénh ( teong hop nhau) do dé:

80 - 8,69
H= — ———— =0,78 hay 78%
100 - 8,69

Vay bénh niy 78% do véu 16 di truyén quyét dinh va 22% do anh
hudmg cia méi trudng hén ngoai.

1.2.3. Phuong phip nghién cia di truyen té bao

Khong virot ra ngo:‘ii‘qui luét chung clia moi sinh v, nhiém sic thé
clia ngudn déu chita dung nhitng ma di truyén didu khién su phét trién cia
¢4 thé. Trong giai dogn dfu tién ciia sy phal trién phoi, thai mdéi chi Ta
mdt hop tit don bio rat don gidn mang trong d6 13 hgp nhiém sic thé cha
¢ha v me phéi hop va mdi chi co nhimg madm clia tinh trang (tic 14 gen).
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Nhitng tirh trang nay s€ xudt hién trong qua trinh phét trién cha co thé,
Tré con gidng cha me vi do chiing thita hudng & hop nhiém sdc thé va
gen tir cha me. Anh em ciing bd me vin cd nhimg kiéu phdi hop khac
nhau clia nhiém sac thé vi gen tir cdc 16 hogp cfia b me truyén cho. B
me lai di thita hudng nhitng gen va nhiém sic thé tr ong ba...Do dé, 1a
thdy ¢6 sy k& tuc vé vaL chal di truvén qua cdc the hé.

1.2.3.1. Phuong phdp truc tiép

Dung mé cé nhidu 1€ bao dang phan chia nhu thy xuong, mo bao
thal, md tinh hodn, khai u ac tinh...
e Twy xuong

Dung kim choc xuong (¢ hodc mao chiu, hit 1y it nhdt 0,5 ml ty
xuong cho vao dng nghiém da chita san mai truing TC 199, hoac dung
dich Hanks va heparin cho tdi néng d6 cudi ciing cia tiy xwong 14 0,5 pg
trong iml moi trudng. Dat hinh nudi cdy vio 14 &m 37°C trong 2 - 3 gid,
Sau d6 ly tam Ong nghiém chifa dich nudi cdy 8§00 vong/ phit trong 5 -
10 phiit dé lam Kng céc 1€ bao, bd dich néi, giif 1ai can ldng. Cho viio Ong
chita can lang 1€ bao dé dung dich nhuge tnrmg natri citrat 1% hodc KCI
0,075M tron déu va dat & nhu¢t 4o 37°C trong 1¢ d&n 20 phit. Tiép tuc
ly tam 16i loai bd dich ndi, cho hén hgp dinh hinh alcol- axit axetic (3:1)
vio ng nghiém trong thdi gian 30 phit. Rifa (€ bao bing cdch lic nhe
Ong nghiém hodc bom nhe bing dng hdt Pasteur, ly tam giif idy cin, nira
1€ bao 2 -3 Hn trong dung dich dinh hinh nhu trén. Treo t€ bio 14n cudi
trong mdt §i dung dich dinh hinh, nhé dich t€ bio 1n phifn kinh sach,
ust, lanh, dé kho vi nhuom giemsa. Sau dé kiém tra nhigm séc thé coa
tieu ban.

s M cda hdo thai

C5 thé diing ¢ bio thai néu né cdn nhd. Trudme hop bio thai da Idn,
13y cdc co quan nhu mo. Bidu kién cin thigl 13 mau var phai teoi vi 15 o
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12 bao thai sau khi tdch khoi co thé me (nao, phd thai) cic t€ bao ngimg
phan chia rit sém. Sau khi thai 1dy ra, mo thai dugc cit thanh nhitng
manh nhd. Ching duge cho vao Gng ly tim c6 dung dich Hanks, tich cic
(€ bio ri%i nhau bing cdch bom manh bing 6ng it hodc qua bop caosu,
gan bé nhimg minh mo, sau dé dem ly tam dich t& bao, 14y phin can
ling cho xir 1y s6c nhuge truomg, dinh hinh va nhudm nhu d& vél 18 bao
Ly xuong.

o Tinf hodn

M@ tinh hoan diing d€ quan sat nhiém sic thé trong phan bao giam
nhiém. Phuomg phdp cia Evans duge tién hanh nhu sau:

- Manh mé duoc 1am sinh thiét cho vao dung dich nhuge truang natri
citrat 1% & 37°C, frong vong 20 phit.

. Cit nho mirh mo va ép bing dao md dé cho céc té bao thodt ra
khoi cac &ng sinh tinh, loai bo nhimg manh md, 14y phdn dich treo 1€ bao
vi cho vao i 4m giir & nhigt do 37°C trong vong 10 phit.

- Ly t4m b dich ndi, cho hén hgp dinh hinh alcol -axit axctic (3:1)
trong vimg 30 phit § nhiét 49 phong.

- Ly tam loai bd phin dung dich phia trén, 14y phdn dich treo t& bao
réi nhd 1&n nhimg phién kinh wét va lanh

- Nhudm titu ban bing giemsa.

[.2.3.2. Phuong phdp nudi edy ngdn hen

o Toy ueong

Thy xuong sau khi 14y tir bénh nhén cho vao lo nudl ciy chita modi
trzomg TC 199: Sml; huyét thanh ngudi c6 nhom mau AB:1,5ml; mbi lo
khodng § - 7.10° 1€ bio thy xuong. Binh nudi cdy duge dat vao i 4m
17°C trong 24 gity, lam ngimg phan chia gidn phin bing colchicine hodc
colcemit hai gioy trude khi thu hosch. Céc bude thu hoach tiép theo tién
hinh nhir phuong phip true tiép: soc nhwrge infong bing dung dich natri
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citral 1% hoac KC1 0,075 M, dinh hinh v2 rita t€ bao béng hdn hop alcol -
axit axetic (3:1), nhd dung dich treo t& bac 1én phién kinh uét va lanh, d&
cho kho, 16i nhuom biing dung dich giemsa.

¢ M6 bao thai

Céic minh mo bao thai ciing ¢6 thé nuoi cly ngén han & moi truimg
TC199, hoie céc logl moi trrdmg nuoi cay 1€ bio khac nhu MEM, F,, F,,
... D& manh mo6 bao thai & 37 °C trong khodng 24 gid. Ngimg phan chia
gi4n phan t& bao bing colchicine 2 10 trude khi thu hoach, Cdc budc tiép
theo xir 19 nhu phuong phép truc li€p. Ddi véi cdc mo dae khac cling &p
dung tuong ty nhu déi vdi mo bao thai.

1.2.3.3. Phuong phdp nuéi cdy dai han

Phuong phip nuoi cdy hay 4p dung cho bach cfu lympho m4u ngoat
vi, vi mau vat d& Iy vii k¥ thuat teong d6i don gian. Ngodi ra, cdn ci thé
nudi cdy & mo bao thai, da, can, 1€ bao nude 6L, Nhimg k¥ thuat sau phic
tap hon, tuy nhién tuy theo yéu cdu cia nghién cilr v xér nghiem ma
¢hgn mau vat thich hop. Nhitng méu vat cang tuot cang dé phdt trién khi
nudi ¢4y, cé the nudk cdy nhimg mo sau khi chét, nhung khi nang phat
trién kém.

*  Nudi cdv bach cdu mdu ngoas vi

Ldy méu theo ki thust vo tring Ur finh mach heac trich diu ngon lay
hogc got chan tré so sinh. Ding heparin dé chong dong miu. Nudi cdy
theo phuong phép ciia Lejeune (1965) nhur sau:

Cho 5 - 6 giot m&u vao méi 1o chita 5ml méi truomg TC199; 2ml
huyé&t thanh ngudi cé nhém méu AB; phytohemmagglutinin (PHAY}-?
giot (¥ theo hoat tinh). Moi tridmg c6 thé ding TC199 hodc mot loai
moi tnrimg khdc nhie Fyi; Fy, vov... Huyét thanh o6 thé ding huyét thanh
ngudi c6 nhém mau AB, huayét thanh soi r6n thai nhi hodc huvér thanh
ciia bin than nguii bénh. Pat cic Ig nuoi ey duge mit kin vio t 4m
A7°C wrong 48 gidy hoiic 72 gid. Ngimg phan bao trude khi thy hoach 2 gier
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bing coichicine hodc colcemit vii nbng 40 cudi ciing 1a 0,06 pg/ml moi
trieng. Cac budc thu hoach: stk nhuge truong, dinh hinh vii nhuom eu
ban tién hanh tuong ty nhu d6i véi 1€ bao iy xuong. C6 thé nuoi ciy
theo phuong phdp ciia Moorhead (1960), phuong phdp nay khéc vdi
phuang phép chia Lejeune 12 phii 1dy it nhit 3ml mau ngudi benh, chong
dong bang heparine, dé cho ling héng cdu, chi 14y 1Gp bach cau va huyst
trong néi 3 mat trén dé nuodi cdy.

o Nudl C(:':\: nginen bio soi

Phuong phip nay 4p dung cho mo bio thai, da, can mac, biéu mo.
Nhimg (€ bao clla cdc mo nay trong khi nudi cdy cé mot thén gian.
din “im lang” réi mdi phan chia, iidn thdi gian nudi cly doi hoi nhidu
ngay hm,‘hon nia do cac mo dac nén viée xir by ¢6 phifc tap hon.

Xee Iy emdiu vt |

Bio thai bi sdy hoac nao pha thai phai duge rita sach nhidu 18n bing
dung dich Harks, 1dch 14y mo, da, co hoac phdi, than, réi cit nhd dem
nuti cdy. Da duge 14y bang sinh thiét & mat trong cénh tay hoac cing tay,
trude khi sinh thi¢t phii khir tring mat da bang alcol 61 bing ether, ding
kep va dao cit mot minh da diy chimg Imm dai 0,5 cm. Can mac duoe
14y trong khi phiu thuat. Cic miu duge bie gquan tong dung dich sinh 1y
{Hanks) va vo tring trude khi cdy vao binh nuoi,

Nudi cdv

Cét nhd méanh mo trong dung dich sinh |, 16i dem dit vao binh nuoi
cdy. CG nhimg bién phip khic nhau sao cho mi€ng mo nim sdt vao ddy
binh d¢ cdc 1€ bao cd thé bim vao ma phat trién duge. Cé thé tdch rdf cdc
1€ bdo bing dung dich trypsin 0,05% vi nhd tdc dong co hoe trude khi
nudi ciy.

Moi truong nudi cdy gdm cé TC199 hodc mot lom moi trudng nudi
cdy (€ bio khéc, bd sung huyét thanh nguii o6 nhém mau AR, huyét
thanh hao thai bé hode chiét sudl tir biso tha ga va khang sinh.
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Thu hogch

Ciéc bude th: “oach ti&n hanh nhue A véi € bao méu. Méau nudi cdy
26¢ c6 thé cdy truyén phifu 1dn trong nhiéu tudn 1€, dé nghien cidu nhimg
tich chit sinh hoc cta t& bao.

1.2.3.4. Di truyén té bae xoma

Té bao xoma duoe nudi cdy invitro dé 1a0 dong t€ bao, lai ghép ADN
hay lai (€ bao ngudi vdi € bao dong vit, nhdm xdc dinh locut gen. Trong
nghién cdu di truyén hoe phat trién, tim hiéu qud trinh hoat dong pen
trong qua trinh phit trién cd thé. Trong viéc nghi¢n ciftu € bao ung thu,
ngui ta lai 1 bao ung thu vdi € bido xoma (somatic cell) dé nghién ctiu
cor ché clia qud trinh ung thr.

Lap ban dé di truyén: xdc dinh vi irf ciia gen trén nhiém séc the, dinh
vi gen, xéc dinh su lign kél gen. Ching han ngudi 1a & xéc dinh duge
trén nhim sic thé X mot s6 gen qui dinh 6ng hop HG PRT, G6PD,
TGK. Trén nhiém sic thé thudng ngudi ta da xdc dinh duoc ¢ hai gen
lien k&t lactaldehydrogenaza-B va peptidaza-B.

1.2.4. Phuong phdp nghién ctu di truyén hoa sinh

Sit dung edc phuong phép dign di hoje séc k§ vi hén hgp ca dien di
vt sé¢ k¥ nhim xdc dinh su bidu hién cla gen theo nguyln tic gen qui
dinh su tao thinh protein ddc thiy, phdt hign vét protein la trén gid dién di,
suy ra cAu tnic bt thuomg cia hé thong gen.

Nghign ciiu dac didm, su di truyén céc tinh trang hod sinh hi¢n nay
nguii ta thudmg ding cde phuong phap chi ylu dudi day:

1.2.4.1. Phuong phdp phdn tich cdc ié gen- enzym

a-Fai citong vé izozvm

Hau hét cac phan vmg hod sinh hoe xdy ra trong hé thong song déu
do cde protein dac bidt xic tdce, cde protein nay goi la enzym. Enzym iy
trong moi 1€ bao séng nén ciing duge goi 12 chil xic téc sinh hoc. Khi
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tdch ¢Ac enzym ra kKhéi he théng song ching van ¢é kki ning xiic tac cho
cdc phin ving ngodi 1€ bio. Dya vio tinh chdt niay ngudi ta o6 thé phan
tich cdc enzym bang cdc phuong phdp dién di.

Trong t&€ bao séng tén tai nhiéu enzym bao gém cic enzym xic téc
cho day chuyén phin img cta mot gda trinh trao ddi chit x4c dinh, trong
dé san pham cda phan dng do mot enzym xic tdc cho phin tng phia
tnedc clla chudi phin img chinh 13 co chdt ¢la enzym Xic tic cho phin
g ké lidp sau.

Ban chit hod hoc cla enzym i protein, do 36 clu tnic khong gian
cua todn b¢ phan W ¢d val 10 quan trong dd1 vé hoat tinh xd¢ 1éc cua
enzym. Tuy nhién ¢é mat phian nho cua phan wr enzym chita nhdm chikc
triee i&p két hop vdi co chit v tham gia vio vide cat dit céde lién két ol
va hinh thanh céc lien kél mdéi d€ tao thinh san phim ctia phén imp. Phin
nho cla phan tr enzym nay goi 13 trung tam heat déng clra enzym.

Ngay sau khi Beam v Vesall cing nhur Wicland va Pleide ¢ 1957)
phat hién tinh di nguon cla enzym lactat dehydrogenaza (LDH) thi cdc
enzym & dong vat va ngudi trd thanh d6i togng nghign ciu. Cang v su
phat trién cla hudng nghién cfu nity, thudl ngir izozym va allozym Ja
xudt hién (Markert, Muller,1957) d€ bidu thi cdc protein ¢d hoat tinh
ciing mot 1oai ¢enzym nhung khic nhan vé hang loat d'{lé tinh 1y, hod hoc.
lzozym 12 nhimg bién dang phan ur enzym duge xédc dinh vé phuong dién
di truyén cla cac enzym khdc nhau ve <du trdc bdc mot vii do cde locut
gen Khic nhau xdc dinh. Cac bidn dang phan (r enzym déu xi6¢ tac cho
mat khau trong chudi phin img hod sinh hoc.

Trong di truyén hge quan thé i di truyén hoc 1i€n hod thudt nei-
izozym thitmg duge dimg dé chi cac bién dang cia mot loai enzym be

2dm céce 1iéu dom vi va duoc mia hod bin hai hay nhidu gen ciu tnic.
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Allozym 1a nhimg bién dang trong ¢ng clla mot izozym (Prakash va
cong su 1969; Li 'entin, 1969). Chiing ta ¢é thé hidu don gidn 13 izozym
do mot loai locut gen xéc dinh, ma locut gen nay lai c6 nhidu trang thai
alen nén cic alen m3 hod cho cdc allozym khdc nhau.

Hign tugng céc phan tr enzym c6 nhidu bign dang cing (6n tai trong
guin the 1y nhien 14 két qui cia sit d0t bién gay ra su thay thé cac axit
amin trong cu triic bac mét cia chudi polypeptit- don vi co sé tao ra céc
enzZym.

Chinh vi 18 d6 khi sir dung phuong phdp dién di trén gel agarose, gel
tinh bt thuy phan, gel polyacrylamit, gel cellulo-acetat,v.v... cling vdi
vige phdi hyp nhudm hod 1€ bio cho phép ta phat hien c4c bién dang khac
nhau clia phin tr enzym.

Trong di truyén hoe ngudi, vide sit dung din lidu da hinh ciia izozym
cé 1u diém rat 16n ma nhimg dén liey khic khong thé ¢6 duge. Cac hé
thdng izozym da hinh 1 mo hinh thudn Igi cho viéc nghién citu cic nhdm
ngudi, 10¢ ngudi, méi quan hé ho hang va thim chi con nghién cifu su
khdc nhau gilta cdc cd thé. Dgi da s6 cdc alen xdc dinh cac allozym
thuomg 1a dong trdi, do vay, phan tich da hinh di truyén cdc allozym
khong nhimg biet kidu gen cia ¢4 thé ma con biél mic 46 di hop ciia
quin thé.

Khi phin tich cdc h¢ izozym (rong ndi bé nhém ngudi, toc ngudi
hodc quin the ngudn thong qua tin s& alen ciia cic Tocut gen enzym,
ngudi ta cd thé xdc dinh méi quan hé ho hang, mdc do gén gii cia
ngudi, ngudn goc cha cde quin thé ngudi.

Thong thutmg d¢ phan tich cic hé izozym, ngudi ta sit dung phuong
phap dién di vai vige chudn bi cdc gel v he dém o6 pH khéc nhau tud
thudc vao izozym muon pran tich. Kl phén tich cdc hé izozym trong
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méau ngoal vi coa ngudi, thudmg diing cdc hé dém tris-citrat pH=8, he
dém tris-boric axit- EDTA, pH=8,5,v.v...

b- Nhdn biét vd phdn biét cdc izozym

Sau kht dién di izozym tén cdc loai gel khéc nhau ta thu duge céc
tiéu phdn trén ban dién di 1a khong mau. Mudn nhan biét cic tiéu phin
nay phai ding phuong phip nhuom dic hi¢u doi vGi timg loa enzym.

Thong thuimg, d& nhan biét mot enzym (cling nhu mot izozym) cén
co chf tuong (mg; cdc coerzym tuomg (ng nhu NAD, NADP,
NADH,v.v...; cic chit tao két Wa mau nhu Nitro Blue Tetrazolium
{NBT), Fast Blue, Fast Black, Fast Gamet; PMS va cic dung dich dém
tuemg img cho mdi enzym.

Cdeh doc két qud dién di dwa trén nguyén tedc sau

- Gia thiét mot gen-mot chudi polypeptit.

- Cer ché phan tiz ciia sy xudt hi#n hién wong da hinh cha enzym biéu
hign tren ban dién di. Hién wzong da hinh 13 do cdc alen khéc nhau x4c
dinh chudi polypeptil khic nhan, tir dd, cho phan (I protein enzym khéic
nhau vé trong liong, kich thudce, luc finh dién,v.v... Nguyén nhan co hin
chdi di truyén gay nén hién tugng da hinh bifu hign trén ban gel thydng
gap nhét la:

* San phdm cla gen hinh thanh dang lai invivo

* Sapn pham cla gen khong hinh thanh dang lai invivo

Ké1 qué cha nhiéu cong trinh nghién ctfu da chi ra céc dang cdu tric
khac nhau clia phan tir enzym biéu hién trén dig¢n di d6 khéc nhau, 46 1&:

* Trudmg hop phan tf enzym cé cdu tnic chudi don (monomer) do
madt gen ¢6 hai alen déng roi xdc dinh thi ¢éc ¢4 thé ddng hgp ti¥ 6 mot
¢du tir va A thé di hap 1r cd hai ciu .
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* Trudmg hop phan 67 enzym cé cdu tnic chudi doi {(dimer} thi cic cd
thé déng hap 1 the hitn rén didén di dd c6 mot cdu v, con cc ca thé di
hop tif o6 ba cdu 1t Trong ba cdu 1l thi cfu 1 ¢d mic d¢ di chuyén dang
trung gian Ia kdl qua cia sy k& hgp gita hai chudi polypeptit do haj alen
khdc nhau ciia mot locut gen kiém sodr.,

* Trutmg hop phan tr enzym c6 ciu tnic bon chudi polypeplit
(tetramer) thi cAc c4 thé déng hop tT bifu hién mét cdu i, con céc cd thé
di hop wr bidu hign 5 cdu tr teén dién di d6. Gid sit mot locut gen ¢6 hai
alen A vaa qui dinh 16ng hop hai chudi pelypeptit tueng tng [a a va b thi
cdc cd thé lai bidu hién § cfu i 13 a,, ab, ab,, ab, vi b,

Trong mot 56 tudmg hop phan 07 enzym do mot loai locut gen cb
hai alen Kiém sodt, trong d6 mat alen ¢4 hoat tinh vA iéu hidn mau, con
alen thet hat khong biéu hién mau goi 12 alen "khong" (null alen) thi teén
dién di d6 cé ba dang kiéu hinh: mot dang biéu hién mot cay f nhudm
mau i3 nét, mot dang khong bidu hign 1a céc cé thé dong hop i theo alen
"khong", con dang ¢é mot cdu tr nhat mau va manh 1a cé thé di hgp u.

Trong thuc t&€ ban gei ¢4 thé c6 nhiéu cdu tir hién mau. Dua vao cdch
nhan higt trén, dat gid thiét tinh tAn s6 cac alen dua trén cdu tir dign di
xudl hién. Néu ta dat gid thiét phin tich ding thi kKhi kiém nghiém bing
chufin Khi binh phuong ( %*) s& phit hop.

1.2.4.2. Phuong phdp PCR

a- Khdi niém chung

Bén canh phuong phap phan tich cic hé izozym, phuong phdp phian
tich ADN ngay cang duge st dung réng rai trong viée xac dinh ban chat
di truyén clia ngudi va dong vit.

Trude ddy khd khin nhit trong viée phan tich cdc gen 14 & chd chiing
la nhitng phin tr don ié vh rat nho trong mot hé gen khong 16, phic tap.
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Phuong phap phan tich gen theo cc he izozym thutmg doi héi nhidu thoi
gian via khong phdi tic nio cling x4c dinh dugc nhimg doan ADN dic
hitu. Neay nay, bing phixmg phap nhan nhimg doan ADN dac hieu hay
con goi 12 phan ting chudi triing hop - PCR ( Polymerase Chain Reaction)
5¢ giip chiing ta tao ra duge mat s6 luong iém ban sao cna doan ADN lua
chon khi cdn thiét ma khong ¢n tdch v nhan dong ( Lé binh Luong v
Phan Cy Nhan, 1998).

b Nguvén tae cda phieemg phip PCR

Trén co sd dac didm cita qué trinh sao chép ADN, sir dung céc ADN-
polymeraza vi céc doan ADN mach don ding 1am khuon dé idng hop
nén cac sei mdi leomg duong vai néd. Céc sai ADN khuon mach don nay
cé thé duge 1ao ra thea cich dom gian 4 dun nong dung dich chita ADN
mach kép G gdn nhigt d9 soi. ADN - polymeraza ciung ddi héi phai oo
mot doan ngén ADN mach kép, thuimi goi 1a doan méi d€ khéi ddu qua
trinh tong hop. Doan méi c6 kich thude dii 6 den 30 nucleotit, doan nay
gan két vdi khuon tai diém khéi ddu sao chép. Bay 14 dic didm rit quan
trong cla k¥ thuat PCR. €3 hai sot ADN déuy duoc dimg fam khuon cho
qud trinh téng hyp ADN néu céc doan méi duoe cung cdp cho ¢ haj st
(m&i xuol va moi nguge). Sau mdi chu ky t8ng hop cdc diém bim cho
cdc doan mai lai xud hién trén méi sgi ADN méi tao thanh va chiing tidp
fuc tham gia vio qué tinh Wng hop méi. Doan méi dwge chon 3¢ chin
hai diu clia doan ahéa 1én sao cho cdc soi don ADN 1éng hop man duce
bat ddu tai mdi doan mdi kée dii theo hutng doan mdi nim trén s Kia.
Khi sur 16ng hgp chu ky thit nhilt duoe hodn thanh lai ¢in gia nhigt dd
tach cde soi ¢l vi soi méi duoc 1Gng hop, cdc sgi mdi fai Gép e duge st
dung d€ tdng hop tigp.

Digu nay din déh mdt doan ADN dinh trude duie nhan lén nhidu
lin. K&t qué cudi cling cfia phan éng PCR sau n chu k¥ phan img . néu
tinh theo 1§ thuyet ta sé ¢6 2" ban sao cdc phan 1t ADN mach kép nam
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giita 2 doan mdi. Do vay doan ADN dinh trude duge nhan 18n rdt nhidu

ldn.

c- Phuanyg phdp tién hinh PCR

PCR 1a mOt k¥ thudt trong phdng thi nghiém ma vat ligu khai ddu
cho k¥ thudt nay 13 ADN c¢é doan cdn nhan 1&n. Hai doan méi d€ xdc
dinh céc diém bir ddu tdng hop ADN, ADN-polymeraza va hfn hop cia
ca bdn tién chit deoxynucleotit (ANTP) cdn dua vio dng nghiém ¢é chia
ADN khuon. Dung tich toan b clia 14t ¢d nguyén lieu nay [ 100ul.

Céc birde tin hanh phin tmg PCR ¢6 thé tom tét nhir sau:

Vat lidu khdi diu 1a phan tr ADN mach kép ¢6 doan cdn nhan
1én. Céc doan méi thich hop cho doan da.

Gia nhiét téi 94°C d€ cée sgi ADN kép tich nhau ra. Sau d6 nhist
d9 lai duge ha xudng 30-65°C trong thifi gian khodng 30 giay d€
cdc doan méi gin vao hai vi trf khéi ddu sao chép tuong tmg cla
ADN.

Tag, polymeraza { ADN-polymeraza bén nhiét thich hap & 72°C)
t0ng hap céc sgi ADN méi tuong hop véi soi kia.

Hon hop tham gia phin tng duge gia nhiét t6i 94°C. Soi ban ddu
v sgi mdi duge tich nhau ra. Cdc sgi don mdi téch duoc pan
cdc doan mdi vao vi trf trong dng khi ha nhigt d6 15 30-65°C.

Tag polymeraza t0ng hop cée sgi (uong Wng mdi, nhung c6 diém
khéc 14 cdc chudi mdi chi ¢ chufu dai bing khodng céch ducc
xac dinh béi cdc cap moi da chon.

Qud trinh dugce 14p lai, cdc doan méi lai ti€p tue gin vio soi moi
hinh thanh. K& qui tao ra hai doan ADN mach kép gidng het
doan cfin t9ng hop. Qud trinh oif nhu vay tiép tuc nhén kn n tin.

d- Ung dung ciia phdn vmg PCR trong nghién civ di (ruvén nguesi
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Ky thudt PCR gidp ich hitu higu cho viéc xdc dinh trinh tr nucleotit
cia cac doan ADN duoge nhan l1én gidp cho vide x4c dioh ¢ic 4ot bién,
cdc benh di truyén O ngudi, cho phép phan tich sy lién k&t c4c gen i cic
i€ bao rigng I&.

Trong ¥ hoc PCR c6 thé chdn dudn chinh x4c cdc bénh nhiém tring
do vinwt, vi khudn, do cic loai ndm va ké ca can bénh the ky HIV/AIDS,
chén dodn bénh ung thyr va gidp qué trinh theo d6i cic bénh ung thi.

Trong tv vEn di truyén y hoc, PCR cho phép chin do4n nhanh, chinh
x4c cdc bénh di truyén, céc di tat bim sinh, chdn dodn sdm viéc sinh con
trai hay con gai ma khéng can choc 4 thai nhi, chi cdn ldy mdt giot miu
cla me dé 1am xét nghiém.

Trong khoa hoc hinh sy, k¥ thuat PCR gitip chin dodn nhanh chinh
xéc 191 pham, thi pham khi chi thu duge mot chit mau khé, sdi t6e, mon
v&l nude hot, tinh dich hodc céc dich khdc cia co thé dé lai trén hign
trudmg. K¥ thuat nay con cho phép xdc dinh chinh xdc quan hé huyét
thdng cha - con, dng- chdu... trong nhiing vu 4n ddi hoéi phai xdc dinh
huy&t théng.

Ngay nay & nudc ta k¥ thuat PCR ngay cang phé bién rf)ng rdi trong
cdc truimg dai hoc, vién nghign ¢ffu va cho thiy ring phan ing chubi
tring hop PCR da dang va s& dua lai cude cdch mang mdi trong tmg dung
thue tién clia di truyén hoe phan dr
1.2.5. Phuomg phip nghién cou thing ké guan thé

Vé ca ban phuong phép ndy dua irén ludt s& 16n va 1y thuySt xédc
sudt. Trong phén nay ching toi chi dua ra mot khia canh nho.

1.2.5.1. Dinh Iy Bayes hay phuong phdp du dodn di truyén

Cong viec du dodn dua trén co 38 todn x4c sudt duge 4p dung vao
mdt tinh trang di truyén nhit dinh. That vay, d mot géc 49 nao dé ma
Xét, thi sy sinh ra mot giao 1l 13 mot cude it tham" trong tap hgp nhiing
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giao tIr do bd me sin sinh ra va ciing o6 thé duge coi nhir twong duong
v sir “nit tham trong hop'. Mot dda tré tuong tmg va mdt su két hop
hai giao tr 14n lugt do mbi bén bd me san sinh ra. That ra, cdc dinh ludt
clta Mendel 13 nhimg dinh luat vé xdc sudt. Cong tic du dodn di truyén
dua vio dinh Iy Bayes hay x4c sudt vé cac nguyén nhan. Gid st C,, C,...,
C, 1a nhimg bign ¢& xung khic tuyét ddi. Mot bién ¢d R ¢6 thé 1a mér
trong nhimg bién cd d4. Gia sit p(R/C) 14 xdc sudt clla R, néu C; duge
thire hign va p(C,) 14 xdc suft tien nghigm cia C. Ta thuc hién mdt phép
thir 38 di dén R, nhur vay 1a di c6 mot thong tin mdi. Ta ¢4 thé tinh x4c
sufl hau nghieém cia cdc C,. Bi€t ring viéc thu duge R nhu 14 k&t qua cia
mot phép thir.
Theo tién d& vé& xédc sudl thanh phin ta c:

p(C, Ry =p(C}. p(R/C) =p(R) . p(C/R)
Tir s ta ed: - C). pRIC)
p(C). pR/C
PP = ——
p(R)
Vi R chi xudt hién néu cd mot rong cic C,, tign dé cong cic xac
sudt cho phép vist

pPRY=p(R~C)+pRAC)...+pRNC)

=2 p(C) . p(R/C).
Va cudi cing:

P(C) x P(T/C)
P(C/R) = (1.5)

Z{PC) x PER/C)

1.2.5.2. Ung dung ciia dinh Iy Bayes

1. X4c dinh xac sudt d6i véi mot gen 1an 1ién k&t gidd tinh O mdt phu
nit 43 bict 13 & trang théi di hep 1 Gia sir ring mot phu ni C 14 con cda
ba B. Trong gia dinh anh em ba B ¢ ngudi bic bi viém sic 16 vOng mac
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(bénh lién quan dén s c6 mit clia mot gen lan ndm trén nhiém sc thé
X). Vén dé duge dat ra 1a hdy dy dodn vé kha nang méc bénh cla con (rai
ngudi phu nit C. Theo phé h¢ 16 ring ba ciia ngudt phy nir C tirc la ngudi
phu fir A phai c6 mém benh. Mat khic ngudi anh em clia C lai binh
thutmg do d6 ¢ thém thong tin lién quan d&€n ngudi phy ni B vic 1a me
cila ngudi phu nit C. Pha hé gia dinh c6 C nhur trén hinh 1.4,

L?%&B£

Hinh 1. 4. Phi hé mol gia dinh cé bénh di troyén sac 1 vong mac.

Gia sir C, 12 bién c6: ngudi phy nir B 1a dong hop & AA
v C; 1a bign c6: ngudi phu nit B 1a di hgp tir Aa.
Sir k€t hop chia b me ngudi phu nit B thuoce kiéu
AY + Aa— 172 Aa.
Ta co xdc sudl tién nghigm v€ bidn ¢ C nhu sau:
p(CY=142;pCr=172
Nhung ngudi phy nit B da ¢6 mit con trai binh thutmg vi la biét
ring
p(R/C) = I; pR/C) =112
Nhu vy xdc sudt hau nghiem dé ngudi phu ni B I di hop wr (kiu B
da co mdt ngudi con trai binh thudmg) theo dinh 1y Bayes la:
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C, C.
BC/R) = P(C,) x C.)
PIC) x F(RAC,) + P(R/C) x P(C)
Thay s6 va0 ta dues; '
172 x |
PC/R) = i -1

2% 12+ 1/2%172
Vige bifl | con trai coa ngwdn phy nig B binh thutmg lam cho xéc
sudt-cira B di hop wr chuvén 1 1/2 — 1/3. Trong didu kién d6 xfc sudt &
ngudi phy ni C di hop tir nhur sau:
p(dihgplity=1/3.1/2=1/6
Nhu vy, xac suidt &8 con trai clia € mac chimg vicm vong mav li:
W p=1/6.172=1/12. '
NEU ngui con ral cta ngudd phu nil C cd con tite chéu cua C, xéc
sudl dé ngudtd do viém sds 10 vong mac la:
1712 1f2=1/24
Didu dif dodn xdy ra 12 ¢ khodng 5 co héi trong 36 ¢ 100 dira con
cita con trai agwdd phu nit C by bénh viém sdc 10 ving mac.
1.2.6. Phuuwmy phip nghicn aiu md phong hoc
Tuemyg Wy cdc phuong phép khac coa sinh hoo v y nx, trong d
truyén hoc ngudi ngly cang sir dung rong i cdc phuong phép mo hinh
hod due chia $am hai nhém: nhom cic mo hich sinh hoe vl nhom cac
mo hinh todn hoe,
1.2.6.1. M& hinh hod sinh hoc
MO Rinh ho sinh hoc cde béah di truyén b mot phén it ion cia cic
benh do di truvén v céc nguyén nhdn sinh hoc khic (Conhikhov, 1969).
Nguyén tic mo hinh hod sinh hoc cic dot bicn gen dya cur s trén dinh
luat diy hi&n di trong déng do Vavilov phal hién. (¥ chc dong v, thiimg
gap nhimg bifn di tao nén hidu img 14m sdng gidng nhu nguin. Vi dJdu
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hién nay dé biét hon 300 dong bién di & chudt, vai chyc ddng & thd, cilng
gitng nhiing bi¢n di tuong déng nhu bign di di truyén & ngudi. Mot s6
nhimg bifn di 1am sing cling duoc thdy & ché, chudt cdng. Nhimg di
thumg di truyén & dong va thudng gap nhu nhimg beénh Hemophilia,
loan dutng co, benh ddi dddng. Chinh ching J3 1am nén cu s& lam sang
hoc di truyén ctia con ngui.

Tuy nhién, gidng nhu mot md hinh bat k¥, cdc dong dot bign chia
dong vat khong the 141 tao hoin toan nhing bénh di truyén ciia con
nguoi. Ngudi ta chi mo himh hod duoge nhimg dang nh4t dinh naoc d6 véi
muc dich nghién citu co ché ban ddu cia tic dong gen, su phat sinh bénh
Iy cia benh, xay dung cdc nmguyen tic dd phong trinh va chita chay
chiing, :

1.2.6.2. M& hink hodé todn hoc

Treng €t ¢ céc phén ciia di truyén hoc ngud, ngudi 1a sir dung rong
rdi cac phirong phép thong ke, sit dung ky thuét vi tinh. Ngoai ra con sir
dung céc phurong phip mo6 hinh hod tosn hoc, O day mufin néi 16 viec
£idi quy& bang phuong phép todn hoc nhimg bai todn ma khong thé giii
quyét bdng cdch phan tich nhitg tai li¢u thue nghiém, hoac nhimg bai
todn giai bing phuong phép todn hoc thi nhanh hon 1a thue nghiém. Cic
phuong phip 10dn hoc da duge 4p dung trong di truyén hoc quén thé dé
gidi quyét nhidu bai todn. Vi dy:

¢ Nhimg nguyén tic phan tich lien két cia 3 hoac hon 3 gen.

* St lan truyén va gidi han cdc dot bign trong quén thé véi nhing
diu kién 4p Iirc chon loc khdc nhau.

* Tim kim twong quan dp fuc chon loc va nghu nhién lén quin
thé theo nhitg pen trung tinh.



38

Cdc phuong phip nghién cine di truyén hoc ngudi

Anh hutmg ciia s biét 13p, hén ching, ndi phdi va di truyén n
dong 1én su hinh thanh cia cfu mic gen vi su lan truyén clia
benh 1y di truyén. Ngoai a bing nhitng phuong phap todn hoc
¢6 thé nghién citu nhimg qua trinh phifc tap nhu twong tAc cia
cc gen vA moOi trudmg trong sy phét tnién cha ddu hiéu (tinh
trang), nhimg qui luat hoat dong ciia kidu gen & ngudi nhu la
mét don vi d6ng nhat.
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Chieong 2

NHIEM SAC THE VA GEN CUA NGUGI

Khong viret ra ngoai qui eal chung ciia mei sinh vat, nhiém sic the
clia ngudi ciimg chifta dumg nhimg bo miy di truyén diéu khién si phdt
iridn ¢4 thé. Trong giai doan d4u tién clia sy phér trién phoi thai mdi chi
13 mot hop tir don bio rat don gian, mang 18 hop nhiém séc thé cilia cha va
cua me phoi hop, trong do chi ¢6 nhiing mam cua tinh trang (t0c 1a nhimg
gen}. Nhimg tinh trang nay sé xu#t hién trong qud trinh phdt trién cia co
thé. Tré con gidng cha me vi do ching thira huémg 8 hgp nhiém séc thé
vi gen tir cha vi me. Anh om cimg bd me vin ¢6 nhig ki€éu phdi hop
khéc nhau cla nhidm sic thé vi gen tir cic 18 hop ciiabd me truyén cho.
BG me ki 93 thira hudng nhimg gen vi nhiém sie thé ¥ ong ba... Do do,
ta thay c6 su k& tue vé vat chat di truyén qua cac the he.

2.1. CAC NGUYREN TAC NGHIEN COU NHIEM SAC THE CUA

NGUOI

Nguii ta sit dung mo dang phan chia dé lam titu ban phan tich
nhi€m sic thé. & ngudd mo phan chia manh 1a iy xuong duge 14y &
xuemg, tfe. Ngodi ra cdn c6 cc mo tét sinh manh nhu mo gan. Nguén ta
ciing ¢6 thé nghién ciu trén thai nhi. Uu diém cia phuong phép truc 1i€p
nay cho thdy nhimg bién ddi thuc 1€ invivo. Phuong phap nuéi cdy 1dy 1€
bao & thai hodc t& bao bach cdu. Phuong phdp niy chdc chan cho thi
nghiém, nhumg doi khi khéng phan anh dhing thue 1€ do nudi ¢dy invitro.
Ching han, néu nghién ciu sai léch nhidm séc the thi s& cd sai sd 1én,
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22. CAC PHUONG PHAP NGHIEN CUU BO NHIEM SAC THE
CUA NGUOI

Trudc day ngudi ta dua vio tam dong, d6 dai vai cila nhigm sic thé.
V& nhiig chi tiéu nay chi c6 thé phan biét dugec mot s6 nhidm sic thé
khac nhav. Tuy vy, nhiu doi nhiém sic thé rdl gidng nhau vé kich
thuée, khong thé phan biét duge. Trong nhimg truimg hap sai lach nhd vé
cdu tric nhiém sic thé thi hdu nhur khong phét hi¢n dugc. Cang ngiy
cang ¢4 nhiéu phwong phap mdi cho phép nghien ciu chi tigt timg nhidm
sic thé, timg vai, timg chi tidt dudi mic nhiém séc thé.
2.2.1. Nguyen tidc nhudm va hién bang nhiém ssc thé
2.2.1.1. Ky thudl nhuém chudn
Thude nhugm hay ding nhét 13 giemsa, ¢6 nhiéu loai giemsa khic
nhau (uy theo hiing san xudt, khi pha vA nhuom phéi thim do néng do
thich hgp.
Vi du ding: Giemsa RAL 4 m]
bém photphat pH 6.5 4 ml
NuGceltvitadidén 100 ml
C6 thé ding cde thude nhuom khdc nhu orcein, xanh toludin, tim
crosyl...
2.2.1.2. Cdc k§ thudt hién bdng

Cdc k¥ thudt hién bang gidp cho su dinh logi nhidm sic thé duge
chinh x4c va phdt hién duge nhidu cdu tnic nhiém sic thé. Ca nhiéu ky
thuat hién bing khéc nhau, cdc béing thong thuimg 13 bang Q, bang G,
bang C, bang T.

v Bdng

Pay 12 lcai bang duge mo ta ddu tign (Casperson va céc chng sir -
1563). Ticu ban nhiém sic thé duoe nhudm bing dung dich quinacring -
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dihydroclorid 0,5% hoac quinacrine-mustard 0,05%, quan s4t bing kinh
hién vi huynh quang véi loc kinh kich thich 1, lge chin 53 va 47. K¥
thuit ndy hién nay it phd bign, chi ¢on ditng dé quan sii nhidm sic thé Y
va mot vai chi iér cba nhiém sic thé khic nhu phin tam dong cia nhiém
sdc thé s& 2. Sau khi nhudm nhidm sic thé, quan sat dwdi kinh hién vi
hu¥nh quang, thdy cic bang séng va hang (6i xen k& trén cdc nhifm sac
thé, s& lugng, kich thude, vi 1 cic bing dac tnmg cho timg nhidm sac
theé.

s Rdng G

D& xudt hién bang G, ¢d nhidu ky thuat khdc nhau: hoac dung tdc
dong cia enzym Léu prolein nhu trypsin, e-chymotrypsin, proteaza, hoic
xir 1¥ ion bang ky thuat ASG. Nguyén tac cta k¥ thudt enzym 1a cho tiéu
ban vac dung dich enzym {nhu trypsin) véi néng d¢ va thii gian khdc
nhau tuy theo e gid va tuy theo téu ban, sau dd nhudm bang gicrsa.
Ct 14¢ pia tron 14n trypsin vi giemsa dé xir 1§ tiéu han ciing mot lic.

s Ngmén tdc k¥ thugt ASG

Xir 1§ ticu ban ldn lugt qua cdc gial doan dinh hinh bing hén hop
metanal -axit axctic t0i xU ly jon bing dung dich NaOH sau dé nhudm
giemsa. Sau khi xi Iy vA nhudm, quan sdt tiéu ban dudi kinh hién vi
guang hoc thiy cAc bang sAm va phat t1én cdc nhiém séc thé, sd luong,
kich thudc, vi trf, mic 3 bit miu dic tnmg cho tiing nhiém sic thé.

. Bﬁng R

U 1iéu ban trong dung dich earle ¢é pH 6,5 & 87°C khoang 10-40
phiit tuy theo tidu bin méi hay cii. Sau d6 nhudm tiéu ban bing giemsa,
quan sat dudi kinh hién vi quang hoc. Cic bang sdm va nhat xudt hign
trén nhidm séc thé trdi nguge véi bang G.
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s RBidngC

C& nhiéd ky thuat khdc nhau dé lam xuft hién bang C , nguyén tic
chung 12 xir 1§ tiéu bin bang dung dich muéi hoidc uré & nhiét do cao, sau
dé nhugm bing giemsa. Quan sat tidu bin dudi kinh hién vi quang hoc.
Ky thuit nay nhudm dic hiu chdt di nhiém sic & phdn tam, eo thi cdp
clia cac nhidm sdc thé 1,9, 16 va vai did cia nhidm séc thé Y.

o BingT

K¥ thudt nay cdi tién tir k¥ thuit hing R, nhung pH cita dung dich
mudi 14 4,9 - 5.5. NG nhuém dic hiéu cho cdc phin cudi ciia cie nhidm
sic the.

2.2.1.3. Phuong phdp phdt hién trao doi nhiém sde tk chi em
(Sister chromatid exchange = SCE)

Phuirong phdp nay con goi 12 nhugm phén bigt nhifm séc 1 chi em.
Cdc nhiém sdc tlf chi em trac d6i twomg @mg véi nhau duge ching minh
lan ddu bdi Taylor (1957-1958) bing k¥ thuit phéng xa tr chup, nhd H?
thymidin dinh dfu ADN. K§ thuat d6 cong phu, 18n thai gian vi hiéu
quéd khong cao. Sanmel A. Latt (1973-1974) gidi thidu mt phuong phap
mdi higu qua hen, Céc € bao duge nubi cdy rong méi trudng 6 chét
déng chiie vai thymidin 14 bromodeoxyuridin (BrdU). Sau d6 thu 14y céc
1€ bao vi dem lam ti¢u bin nhiém sic thé, nhuom bing phdm hoechsi
33258, quan sit dudi kinh hién vi huynh quang. Mot nhiém séc (o phat
huynh quang manh, cdn mot nhiém sic 1y kia phat huynh quang rdt yéu.
Khi ¢6 mgt doan nhiém sic tir chi em trao ddi cho nhau thi trén nhi&m
sdc f sang c6 mot doan 16i con trén nhiém sic 0l 16 ¢6 Mot doan luomg
ing sang.

Khi t€ bao phit trién trong moi truéng chira BrdU, sau mii chu ki t&
bao, nhimg phin ADN trén nhiém sic thé nhan d5i vA hinh thanh hai
nhidm séc tr chi em thi (rén mai nhiém sic, tir thay the thymin béi BrdU
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& mot sgi ADN. Sang chu ky € bao thit hai m&i nhiém séic thé & ky gilra
26m mot nhim sic tir bi thay the & ci hai s¢i ADN. Khi nhiém séc thé
durge nhudm vii hoechst, nhiém sic tit ADN bi thay the trén ca hai sci sé
phat huynh quang yé&u trong khi nhidm séc nr chita ADN bi thay the chi &
mdt i phat huvnh quang manh hon,

* Nguvén tdc chung ciia k¥ thudt SCE qua cdc buov san

1. Nuéi cfy t¢ bao theo k¥ thult thutmg ding, cd bd sung BrdU téi
nang dg 10-100 uM, cd tdc gid ding 1ode deoxy-urnidin. Nudi cdy phii d8
binh nudi vaeo ché 16

2. T& bao duge nra va dinh hinh theo k¥ thuét 1am tiéu ban nhiém séc
thé théing thuimg.

3. Nhuom nhiém sic thé bing phdm huynh quang hoechst 33258
hodc <6 thé ding acridin orange. Quan sdl iéu ban dudi kinh hiéh vi
huynh quang. Gin day nhifu tdc gid xir ¥ tiéu ban bing nhiét hoac bang
hoa chil réi nhudm giemsa va quan sdt dudi kinh hién vi quang hgc.
Nhi&m sic thé c mot nhifm sic 1 bat mau dam, con nhiém sdc tr kia
bt mau nhat, vl vay néu ¢ hién tugmg trao ddi doan giira hai nhiém sic
1 chi em, thi dé dang quan st thay.

Phuong phép nhudm phéan biét sic tr chi em duge ding dé danh gid
14n s trao 981 nhim sic tir chi em do bénh hoac do c4c tac nhan cha moi
lucmg. .

2.2.2. Panh gia tiéu ban nhiém sdc thé

Nam 1960, cdc nhd di truyén hoc 1€ bio da hop hoi nghi & Denver
(M3) dé thdng nhét v&i nhau vé cic tidu chuén oo bin phan loal bd nhidm
sic thé clia ngudi. Ngudi ta chia bo nhifm sic thé cla ngudi thanh 7
nhém  (din theo Sinh hoc, Nxb Y hoc 1979). Nam 1963 hoi nghi &
London da b8 sung mot s dic diém clia cde nhidm sic thé; gidi thigu
phuong phép phéng xa wr chup dé phan bigt mot s3 nhiém sic thé. Nam
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1966, hoi nghi & Chicago di théng nhat mot 53 k¥ hiéu d€ trinh bay cac
dang r6i loan nhidm sic thé vé s6 lugng va cdu tric cha bo nhiém sic thé
clia ngudi. Nam 1972 va 1975 hoi nghi & Paris dd b sung su phan viing
trén cdc nhiém sic thé dua theo cdc ky thuat hién bang, bd sung céch ghi
ky higu cac rdi loan nhiém sic thé.

2.2.2.1. Bdng danh phdp nhiém sdc thé (trich tir Grouchy v
Turleaun. 1977)

A - G: Cic nhém nhiém sac thé.

1 - 22: 56 hidu cha cde nhiém sic thé thudng.
X, Y: Cic nhiém sic thé gidi tinh.

46, XY: Kiéu nhan nam gi&i binh thudmg.
46, XX: Kifu nhan nit gidi binh thudng.

45, X: Kiéu nhan cé 45 nhiém séc thé trong dé ohi cé mot
nhiém sic thé gidi tinh X (héi chimg Tumner).

47, XXY: Kiéu nthan ¢6 47 nhiém séc thé trong d¢ ba nhiém sic
thé gidi tinh,

+ Hoac — Dal trrde s6 hidgu nhidm sic thé bidu thi nhidm sac
thé d6 thira hogc thigu. Vi du: 47, XY, + 21 nam c6 ba chitc
nhiém sdc thé s6 21 (trisomi 21 d nam gidi). Con trudmg hop 45,
XX - 21: Nir chi ¢6 mot nhiém sic thé sd 21 (monosomi 21 & nir
giai).

69, XXY: T¢ bio tam boi.

/ : Du gach chéo phin céch céc dong t€ bao & trang thai kham.

Vidu: 45 X/46XY.
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o p: Vaingin clha nhiém sic 1hé.

o g Vaidiciia nhiém sic thé.

e s Ve tinh ( satellite) hay thé kim.

e cen: Tam ddng.

e h: Eo thit cdp { nucleolar constriction )

e+ hodc - Daﬁ sai cdc ky hidu cia val bidu thi su ting hodc su
giam chidu dai cia vai. Vi du: ky hiéu 46, XX, 18 p - 14 mat
doan vai ngén nhiZm sic thé s6 18.

e 56 Latinh sau ky higu vai: Trén nhi&m sré.c thé da hién bang duyc
chia thinh céic mién gid han v&i nhan b cac bang chinh, trén
mdi mién lai chia ra cac bang. Cac mién va cdc bang duge ghi s6
thir t 1, 2,3 ... 1dy tir phin tdm dong lam madc. Vi du 5p23 v
tri bang 3 mién 2 trén vai dai clia nhiém séc thé sd 5.

e  Del: Mat doan ciia mot nhidm sic thé (deletion).

Vi i 46,XX, del () (¢32) mdt doan vai dai nhidm sic thé 569 dvi
(ri bang 2 trén mién 3.

e () Bifu thi mot diém adt gdy ciia nhiém séc thé,
e (-} Bidu thi nhidm sic the din ghy vanéi lai.

e Ter Déu xacla nhidm sic thé (terminal).

e inv: Do doan (inversion).

Vi dy: 46, XY, mv (3) (pl3 p23) dio doan tén val ngan nhiém shc
{hé s& 3 do dit va ndi lai giita cdc bang 43 va 23.

« R: Nhiém sic thé vong (ring chromosme).

e i: Nhiém sic thé déu vai do dit doan hogc them doan
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(isobrachial).

dic:  Nhiém sic th€ ¢6 2 tAm dong (dicentric).
dup:  Lap doan (duplication).

t; Chuyén doan {translocation).

2.2.2.2. Ddnk gid nhiém sdc thé cda té béo xoma
Cde bude tién hanh

Quan sdt tiéu ban dudi kinh hién vi quang hoc, dd phdng dai
x1(¥X), tim c&c cum nhidm sic thé clia 1€ bae dang phan chia &
ky giita. Chon cum ¢6 nhiém sic thé trai déu trén mot dién tich
v 120’ thinh mot dam 1ron trong d6i déu dan, cdc nhidm sic thé
khong chéing chat 16n nhau, c6 thé phan biet duge timg chice,
d&m chinh xdc s& lugmg nhiém sac thé cia timg cym.

Clng trong cdc cum d6, quan s4t k§ timg chiéc nhiém sic thé,
phét hi¢n nhitng bét thudmg cdu tric nhifm §éc tir vi nhidm sic
thé. -

Chup 4nh mdt s cym k¥ giita, in phéng anh, réi cdt réf timg
chide nhidm sic the cha timg cum va x8p bo nhiém sic thé (lap
kifu nhan) ca timg cum. Tir d6 fim ra nhi&m sdc thé tang them
hodc bi thi€u thuge v& nhém ndo theo hé théng phan leai qudc
1€, dong thdi xdc dinh cdc bat thudng cdu trdc cla cdc nhiém sic
thé.

Tién hanh nhu trén ddi véi cde tigu bdn nhuom thong thudng r8i trén
tiéu bin hién bang G hodic bang R. Khi cfin thiél dinh gid thém cAc ticu
bin hién bang khéc nita nhir bang C bang T...

Phizong phap SCE thutmg diing khi dénh gid anh hudng cia céc tic
nhan gay dot bicn, it ding trong chin dodn 1am sang cac bénh rhiém sdc
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thé. Tong hop cdc 50 lidu da quan st & trén 6i k€l uan vé s8 luong va
hinh thai cfu triic nhifm sac thé vé kifu nhan cla ngudi bénh.
Xp loqi cac 1€ bao c6 kiéw nhan bt thuemg
Sau day 12 sy sap x&p céc dang bt thutmg nhidm sic thé theo nhdém
nghién ciu di truyén hoe 1€ bao & Edingburgh.
Cc 1€ bio dang phan chia ¢é 1hé phan lam ba dang:
* T bio dang Az Gém 2 lod
A1, Cac t& bao ludng boi binh thuimg (chudn).
A2, Cic 18 bao mang bd nhidm sic thé da bdi hoge léch boi.
Cée t& bao dang A khong mang céc bét thuimg hinh thai cdu tric.
* T bao dung B: Cic t€ bao chita b nhi&m sic thé cd dang 16i loan
Ki€u nhidm séc tir. Cic dang r6i loan kidu nhiém sic tfF gém:
»  KhuyCt nhidm sdc tr. Trén mot nhiém séc tir ¢6 chd nhat khong
bt mau.
«  Khuy¢l kép. Chd nhat xay ra & cling vi trf trén ch hai nhiém sac
ur.
» DBt don. Mot doan cia nhidm sac 1 dut o ra khoi nhiém sic
thé, khodng cach gidra hai phin thudng lén han dudng kinh cla
nhidm sic i va thuimg léch khdi true ciia nhiém sac L.
« Dt kép. Dit xby ra trdn cd hai nhiém sAc A cha cing mot nhiém
sfic theé & clng v tri.
s Trao d6i nhiém sac tir Cic nhiém séc ff coa hai hoac nhiéu
nhiém séc thé bi dit ghép lal voi nhau thanh céc hinh 3 hoac 4
canh. 7
%76 hio dyng €: Gm cée 1€ bao ¢d bt thudmg cdu tnke ki€u nhiém
chc (hé. Céc 161 loan kidu nhiém sic thé gbm hai dang: dang khong bén
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vitng {Cu) va dang bén vimg (Cs). Do vy cdc (¢ bao dang C cling phan
thanh hai dang 13 dang Cu va dang Cs.
Té bio dang Cu: C6 chita moOt nhiém sc thé bal thuemg vé cu tric.
*  Doan khéng ram: Mot doan nao dé ciia nhiém séc thé bi dit rin
ra khoi nhiém sic thé, khong mang phén tam dong.

»  Nhiém sdc thé vong: Nhidm sic thé bi diit hai ch® & hai vai hodc
trén cling mot vai va nifi véi nhau tac thanh nhiém sic thé hinh
vong 6 tdm dong hodc khong c6 tam dong.

o Nhiém sdc thé hai tdm hode ba 1dm: Hai hodc ba nhidm sic thé
bi &, cdc phdn ¢6 mang phin tam dong ndi lai véi nhau tao
thanh mot nhiém séc the khdc thudmg o6 hai hodc ba tam dong.

Céc doan khong tam dong, nhiém sic thé hinh vdng, cac nhiém séc

thé c6 nhiu tam dong khong c6 kha nang tham gia vio qué trinh phan
bao tiép thee, dé 14 cde 6i loan khong bén vimg, do vay cic o bao ¢a
chita cdc dang rdi loan d6 duge goi 12 16 bao khang bén vimg.

Té bio dang Cs:

o Mit doan: Do mit chd mat doan din dén khi ning mét doan
cuBi don va doan khong tam d9ng; do hai chd ddt & uén cang
mot vai din dén mat doan giira.

»  Pdo doagn: Mot doan cha nhifm séc (thé bi dit hai chd, quay 180
dd 16 hai ché dift ndi 1ad theo trat tr mdi. C6 hai kiéu dao doan:
+ Pdo doan ngodi tdm dgng: Hai chd dint (rén cing mot vai cla
nhiém sdc thé. Bing phuong phap nhusm thong thudmg khong phar hién
duge ki€u dio doan ndy vi hinh dang cla nhiém sic thé khong ddi, nhung
bing phuong phdp nhudm bang c6 thé phét hitn duc.



Di truyén hoc nguoi 40

+ Ddo doan quank tdm dong: Hai ché dit & hai vai cfta nhiém séc
thé, dao doan nay co thé khic nhifm sic thé wong dong v& vi tri phin
tarn dong. Nhiém sdc thé dio doan vin dd s6 gen nén ching & trang thi
can bang, nhung vi tri wong quan cia céc gen trén nhidm sidc thé do da b
thay déi. Nhiém séc thé ddo doan phdt hieén bing phuong phdp nhuom
bing.

* Chuvén doan: Trao d6i cac doan gilta nhiém sic (hé b dit, oé
nhiéu kidu chuyén doan khdc nhau.

+ Chuvén dogn kirdang trome hd: Hai doan diit 152n hai nhiém séc thé
khac nhau, chi 6 mot doan dit chuyén sang ndi vai nhidm sic thé by dit
kia con mot nhiém sic thé bi mil doan v mot doan khong tam dong.

+ Chuvén doan titong hé: Hai doan diit cia hai doan nhiém sac thé
khong tuomg ddng d6i ¢hd cho nhau. Ngudi mang nhifm sic thé chuyén
doan tueng hd c6 cdc dic diém sau:

* Bo nhiém séc thé di 46 chi€e, nwmg ©6 hai nhiém sic thé 1a khong
cé cap twemg dong.

¥ Vit lidu di truyén co thé khong bi mét di nén & trang thdi cin
hing di truyén, ngudi mang nhidm sac thé chuyén doan nomg hd 6 kidu
hinh binh thuimg.

+ Trong qué trinh tao giao 1, twy theo sy phan ly clia nhidm sic thé
mé cb cde loal giao 1t khdc nhau trong &6 o6 cdc giao ur bt thuimg, do
vy ¢6 (hé (3o ra nhimg hgp 117 bilt thutmg. -

+ C.’.ru}'é"ﬁg doan hoa nhap tdm déng: Kicu chuyén doan thutmg xdy ra
vifi cic nhidm sdc thé 1am midt. Hai nhiém sic thé bi dit & phin sal vdi
tam dong. Sau &6 xdy ra sy chuyén doan cho nhau tao nén mot nhiém sic
thé 1¢én v mot nhidm sdc thé nhd, nhiém sic thé nhd thwemg bi tidu bien
di.

Ngudi mang nhigm sic the hoi nhap tam dong ¢ dac didm:
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* Bo nhiém sic (he chi ¢6 45 chigc, 6 hai nhidm sic thé khong <6
cap nhung lai ;o O hién mot nhiém sic thé la, kidu hinh binh thudmg.

** Trong qua tdnh tao giao 1if, tuy theo cdc nhidm séc the tham gia
chuyén doan va wy theo céch phan ly ma c6 cdc loai giac ir khéc nhau,
trong d6 ¢6 céc giao i bat thudmg, do vay sinh ra céc hgp nr bit thuimg.

* Ldp dogn: MO doan nao 06 cia nhiém sdc thé duce 1ing 1en hai
hoge ba 1an, thue chit cling 14 do mot dang chuyén doan gilra hai nhiém
sdc thé twong déng.

* Niiém sde thé déw: Duge hinh thinh do sy sai s61 phan chia cia
phén tam dgng. Binh thitmg céc nhidm sdc 1k chi em tich doc phin tam
déng € tao thinh bai nhiém sic thé, nhumg trong 1nrmg h¢p nay phén
Lam dong lai tich theo chifu ngang, thang gée véi truc cia nhiém sic thé,
ket qua hinh thanh hai nhiém séc thé bat binh thuémg, mai nhiZm séc thé
nay c6 hai vai hoan toan giong nhau vé hinh dang kich thudc ciing nhur vi
tri cde gen.

2.2.2.3.Ddnh gid ko nhiém sdc thé tie ma tinh hoan

(3 132 bin Lam tir m6 tinh hoin o6 the phin tich cdc nhim séc thd &
cac gial doan sau:

» i doan tinh nguvén bdo

Céic ¢ bao ¢ giai doan tinh nguyén bao phan chia nzuyén nhiém, do
vay st lugng nhiém sie thé vin th 46. Sy tang tn st da boi thé 13 né&t dic
tnmyg cha cAc (€ bao & giai doan nay. O nhitng ngudi dan 6ng khot manh,
tén 56 da boi o6 thé ¢6 kh 161 7-9%. (3 dan dng vé sinh, 180 5@ da boi thé
tang cao nhiéu.

*  Giai doan vodn chia kv ddu gidm phin [

Sau gial doan ufp hop (zygotene), hai nhiém sic thé dimg k¢ nhau

xodn vin vio nhau tao nén nhimg chd bit chéo (chiasma). Mt 50 téc gid
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da diing & bit chéo clla cde nhiém s4c tr trong t€ bao nhu mot tidu chudn
¢ danh gid. Hubien thay s6 d6 12 52, Evans va Ford thiy sd do ta 52,7 O
céic ngudi dan ong binh thudng.

o Giai dogn k¥ gifte gidm phdn I (Diakinesis)

(3 giai doan nay cdc nhiém shc thé temg ddng tao nén cdc thé g
tri {bivalent). nhiém sac thé X v Y ciing gin diu vao véi nhau tao thanh
mot dang d& nhan bigl. D1 khi cde cgp nhifm sdc thé wmg dong kKhéng
tao nén thé luimg td ma & dang don doc-thé don iri (univalent), no
thitmg x4y Ta v&i hal nhiém sic thé gidi tinh. Ty 1¢ xud hicn thé don tn
13 moét 1idu chudn danh gia 151 loan nhidm sac thé. S audt hién cdc the
tam tri hay tit in 12 cic d4u higu cin chd ¥, vi cde dang do cin thé hién su
gin vio nhau ci ba hoac bén nhiém sic thé. Diéu nay chi ¢ thé cé duge
trong céc tnkmg hap 18 b co nhidm sic thé chuyén doan. Cic th& tam
hoac i tr tao nén dang chudi hodc dang vong.

5.2.3. Phan tick chét nhiém sdc gidi tinh trong nhan té bao gian k¥
C6 ba loai chit nhiém sic gidi tinh: vat thé Barr, thé dui trdng v val
thé Y.
2.2.3.1. Vat thé Rarr (Rarr 1931)

Lia mot nhiém sic thé X di két die (Ohwo 1939) vi bi bt hoat vé
hoat dong di truyén (Lyon, 1961). O 18 bao ngudi, val thé Barr thuing co
dang mét thiu kinh phéng, 16i hogc hinh ndn, dot khi o6 hinh dang khdc,
vai thé Barr thuomg nim 4p sdl vao trong, mang nhan, kich thudc khoang
1/2 ym, bt mau ddm v phim baric, S0 lugng val 1thé Barr trong 1€ biw
hiing ¢ lwgmg nhiém sic thé X-1. Do do, khi quan sit vat thé Barr oo 1hé
bick duie s6 Tugng nhifm sic thé X trong & hie.
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2.2.3.2. Thé dii tréng

Do Davigeon va Smith (1954) phat hién jdn ddu. Thé ddi trong la
dang dac bigt clia X va 1a mdt phan phu dac bigt cia bach cAu da nhin.
Thé dai trdng phdn ddu hinh nén hodc biu duc, kich thude 1,5um v
mot chan manh gén vao nhan bach cau.

2.2.3.3. Vdt thé Y

Trong nhan t& bao gian k¥, vat thé Y duge phat mén lin ddu do
Pearson (1970) khi ong nay sit dung phim nhudm huynh quang
quinacrine dé nhudm liéu ban 1€ bio. Sau khi nhudm, phin xa clia vai dai
nhiém sac thé Y phat huynh quang rit manh ngay & gian ky va goi dd 1
vat the Y.

33 BAN DO NHIEM SAC THE CUA NGUOI (HUMAN
CHROMOSOME MAP)

Mot trong nhitng vin dé then chét cba di truyén hoc nguin 1a vin d¢
¢Au tao chiic nang cla co s§ va chit di truyén. Nhimg hidu bidt vé mbi
mét trong 56 ba bac 16 chitc cla cdu tric di truyén: gen (gene), nhiém sac
thé (chromosome) va bl gen (genome) da duge tich Tuy trong nhimg nam
gdn day vdi mot 16¢ ¢¢ nhanh ky didu (xem phén phu lyc - ban dé nhiém
sic thé cha ngudn). Trong mot thisi gian Khong xa s& ¢ mot biic tranh
toan dicn vé di truyén ngudi. Hidn nay, d6i vai vin dé nay, con ngudi 1a
mot trong s6 nhitng d8i tgng duge nghien ciu ky nhét.

Dé hidu ding d4n gia i cla di truyén trong bénh  hoe ngud, céin
phai cd nhitmg hidu bict 1y my vé ba phén lién hé tuong téic nhau sau day:

+  Ciu tao hinh théi va hod hoc clia nhiém sic the va kifu nhéan noi

chung.

« Theo nhimg tinh trang & rac cia con ngudi dugc kiém sodt boi
dom pen. '
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Theo cu tric cia gen trong nhiém sac the (sy lién k&l gen va

ban d6 nhidm sic thé).

Hién nay cé nhiéu thong tin v& dinh vi gen clia ngudi. Nha dt truydn

hoc, ¢ gid clia cdu tric xin kép - ADN, James Watson da cong bd cong

trich nghién ctru dinh vi gen clia ngudi nhu sau (tap chi Smithsonian,
USA, 1989

D1 nhidm sic thé s 12 Chimg suy gidm galactose epimeraza,
thiéu mdu & bao hinh liém. 7
Pai nhidm séc thé s6 2: Hoi ching Ehlers - Danlos IV va X:
Chimg thiu mong mit.

D6t nhim sic thé s6 3: Ung thu bidue bi, tidu ph& quin & bao
nho.

Do nhiém séc thd s6 4 Hei chimg Huntington, bénh bach ciu
lympho c4p tinh.

Péi nhiém sc the s6 §: Hoi ching Treacher Collins. Hoi chimg
Gardner.

D6 nhidm sdc thé s 6: Chiing suy gidm yéu 16 Hageman. Bénh
thil diéu tay ndo.

Doi nhidm sk thé s3 7: Bénh viém x0 bang quang, bénh dinh
lidn khdp so.

o1 nhiém sic thé s& 8: Benh thiéu mau t€ bio hinh ciu. HOL
chimg thin Sng.

Déi nhiém she thé s6 9: Ching suy giam interferon. Chimg
khong tidp thu fructoza di truyén.
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H6i nhidm sic thé s6 10: Bénh thi€u méu do tan méu c6 ngudn
g tir chimg suy giam hexokinaza.

DGl nhim sic thé s6 11: Bénh tinh thdn chu k¥ {trfim udt thao
cudng); bénh bach cdu 1€ bao B.

Doi nhiém sic thé s6 12: Ho chiimg Von Willebran.

Doi nhidim sic thé s6 13: Chimg suy gidm y&u (6 VI, Sarcom
Xuong.

Do nhidm sac thd s& 14: Bénh bach cdu 1€ bao tiy u lympho.
Bénh tich luy glycogen VI

Poi nhidm séc thé 8 15: Hoi chimg Prader - Will.

Poi nhidm séc thé s6 16: Bénh nhiéu bong cda than,

B6i nhidm sic thé s8 17: Bénh u ca trom bi pha da bi. Bénh u
lympho khong phdi dang Hodgkim.

D6i nhiém sic thé 6 1%; Bénh u xo thin kinh ching suy giam
gajactokinaza.

Poi nfuém sic thé sd 19: Benh Sarcom Ewing; hé1 chimg
Digeorge; hoi chimg Flurler va Scheic.

pai nhiém séc thé s3 20; Hoi chimg loan duimg trzong lue co;
Chimg ting cholesterola - huy¢t trong gia dinh.

P6i nhiim séc thé s6 21 Chimg suy gidm hocmon tang neong,
ching déi thido nhat.

Pai nhidm sic thé 8 22: Hoi ching Alzheimer. Bénh Xixtin -
nitiu.

Nhidm sic thé X: Bénh viém ving mac nhiém séc (5 ching
hach tang mat; hénh méu kho dong A.
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«  Nhidm sic thé Y: Chimg Toan sinh tuy&n duc XY, nhan 1 quyet
dinh tinh hoan.

2.4. CAC BENH NHIEM SAC THE

2.4.1. Tan sii cha bénh nhiém sic thé
Tin 56 neudi co bat thudmg nhiém shc thé wde chimg 1/100 u sd
sinh, bao 26m phitng trromg hop da bot thé, lech boi vi bat thudng cdu
tric nhigm sic thé. O Viet Nam theo diéu tra dan s6 198Y, hang nam ¢4
chimg trigu rufi tré em ra doi thi co khoang 15.000 tré bi bl thuimg
nhidm sic thé.
Rdng 2.1. Tén 56 mét so bénh nhiém sac thé theo Belaisch va ¢s

(tinh cho 10.008 tré su sinh)

Trisomi 21 (hoi ching Down) 14
Trisomi 18 (hai chimg Edwarts) pa
Trisom 13 (hi chimg Patau) 1
Monosmi 5p (bénh "ti€ng meo keu") 0,2
Hoi chimg Klinefelter (X3XY) 11.8
"sien” Nam (XYY) 11,0 _J
Nit ba X (XXX) 20
Hoi chitng Turaer (X)) 1.0

Tuy theo nhimg 181 thwong & cée nhiém sic thé thuimg hay gicn tinh
mi céc bénh nhiém sic thé duge chia thanh hai nhom: cac bénb nhiém
séc thé thudmg va cac beénh nhidm séc the gidi tinh.

2.4.2. Cic bénh lién quan dén nhiém sdc thé thuimg
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Pa bigi 16 v& cic bénh trisomi cla cdc ¢ip nhiém sic the thuimg: 21
{hoi chimg Pao - Down), 18 (hoi chiing Edward), 13 (hoi chiing Patau) vi
héi chitng uéng meéo kéu (dift vai ngén cla nhiém sic thé sd 5)...

2.4.2.1. Mt 56 bénh do léch boi nhiém sdc thé thuing

o Trisomi nfitém sic the 2147, XX, +21, 47, XY, +2{)

Lejeune va cs. mo ta 1an ddu tién (1959) hot ching trisomi 21. Tuy
nhién v& 1am sing ngay tr nim 1846 Seguin d3 md t4; dén nam 1866
Langdon Down mé td ki hon. Tan s& bénh bit gip khoang 1/700 tré so
sinh va 1a bénh nhiém sic thé bt gip cao nhét. Bénh phét sinh do khong
phin ly cia cde nhiém sdc thé cap 21 khi phan chia té¢ bao tao giao t,
hoac sit chuyén vi tr efia ching khi xdy ra chuyén doan turong hd hoac
Khong. Thong thudmg thi bo nhidm sic thé cha bénh nhan o6 47 chige do
thita 1 chidc s6 21. Mot trong nhimg nguyén nhan khong phan ly cap 21
12 tudi cha ngudi me da qud cao.

Bdng 2.2, Tuomg quan gilra tudi me va tin so xuat hién hoi chimg Down

Tudi me Téc gid Penrose Tic pid Beolkiri
15-19 0,03 0,04
20-24 (.04 0,02
25-29 0,04 0,08
30-34 0,11 0,13
35-39 33 0,42
4044 1,24 1,20
=45 3,12
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Hoi chimg Dao cbn do chuyén doan gila nhiém séc thé s6 21 vai
nhém D hodc G.

f.dm sang: tam than phan liét & cic mic 40, chidu cao giam so véi
binh thudng, ddu bé, chim del, mét tron, khe mér xéch, moi day, udi day
¢6 xu the thé ra thutmg Xuyén, bign dang vanh tai, cdc ngén tay ngin va
bi¢n dang, duimg van tay c6 nhimg thay d8i 5 r¢t vii cho gid tri chin
dodn cao, nhuge co, tang dong & cic khap ...

o Trisomi nhiém séc thé s6 18 (47, XX, +18: 47, XY, + 18]

Trisomi nhiém séc thé s8 18 duge phét hién ldn ddu do Edwards va
cs.. Tén s6 bénh khoang 25.10° - 12,5.107% 1€ so sinh, ty 1& gidi la 1/4
(nam/ nit ). Tudi me cé 4nh hudng rd rét 1en tin 56 sinh con bi bénh, tudi
b6 ciling ¢6 inh huimg (tudi cia me trung binh 1 32,5 va bé 13 34,9 thi
bél gap hoi ching nay véi tdn s¢ cao nhit & tré so sinh}.

£.dn sang: thai thudmg gia thang (irung binh 42 tudn), thai hoat dong
y&u, da ¢i, nhau thai bé, thuimg ¢6 mot dong mach ron, thai bé. Tré sinh
ra c6 trén bé, chom kho, khe mét hep, tai ngan va thip, vanh tai it quan
ahung nhon réng gidng tai con chén, miéng bé, ham nhd, da c6 1ong I2e,
cAng tay gap vio cdnh tay, ngon cdi quap vae long ban, ban tay ngan, ban
chan veo, got 161, 1ong ban chan 161, 14m thin, van dong kém, di dang tim
mach, di dang co quan niéu sinft duc.

o Trisomi nhiém sde ihé so 13 (47, XX, +13, 47, XY, +13)

Hoi chitmg my duge tde gia Patau va cs. mo (4, Tn s& benh 25.107 -
1.10* 1ré so sinh. T¥ 1& méc benh theo gidi: nit nhi¢u hon nam. Tadi me
¢ anh hudmg dén tdn s6 hoi chimg nay.

Lam sing: Déu nhd, mii let, ghic mili rdng, sit moi 161 75%, thutmg
st hai bén, nhin cdu nhé hodc khong nhin cdu, tai thip, bién dang,
thudng bi diéc, bin tay sdu ngdn, cic ngdn tay gdp qud mic, ban chan

veo, da ddu d6i khi nér 1oét, u mach mdu & trén va viing cham. Hoi ching



58 Nhiém sdc thé va gen ciia nguii

niy ludn gip c4 di dang tim mach, ti¢u hod, co quan nigu sinh duc, tam
théin, kha nang van doéng kém phét trién, co giat. Hoi chiing nay gy
vong 1Gi 80% tré mic bénh ngay & nim ddu.

e Trisomi nhidm sdc thé s6'8 (47, XX, +8,; 47, XY, +8)

Nhimg di dang chinh clia hoi chimg Trisomi nhidm sdc thé s6 8 L4
mit dii, moi dudi dy va tréu 1a, di dang xwong va khdp, gl veo cét séng,
thira dot song, nit dot séng va bién dang, thira xuong sutm, xueng chiu
gidm san vi hep, cdc ngon tay di dang. Bénh nhan ¢& thé séng dén truong
thanh.

e Trisomi nhiém sdc thé 569 (47, XX, +9, 47, X¥ . +Y)

Hol chimg Trisomi nhiém sac thé s 9, rdl hiém gap & nhimg trudmg
hop dé ra con song, da sO chét trong wr cung hoic sdy thai, tat cd déu 14
CONn Trdi.

Léim sang: Dau nhd va dad, trdn cao, mit triing, khe mét nhd va xich,
ham nho, mai trén trim lén moi dudi, di dang Xuong khdp, sai khop
hong, khdp g6i, khuju, bién dang cot séng, di dang tim mach.

o Trisomi nhiém sde thé s6'22 (47, XX, 422,47, XY, +22)

Lam sang: Piu nhd, so khong ¢an ddi, chom déau det, tdc mat qui t,
mii ngin vi udi cong, nhan trung dai va sAu, tai to va quay ra sau, ham
nho, cic ngén 1ay dai vi nho, di dang tim mach, 1 e &t kém phat trién,
chiéu cao vi trong lugng cd thé giam, teo cor. Da phin bénh nhan loat niy
chét trong nam ddu, it khi séng dén 12 wéi.

2.4.2.2. Mot 56 bénh do bdl thuemg ciu fric nhiém sdc thé thuomg

Héu nhu todn bo b nhiém sic thé xay ra sai hinh ciu tric va gay
benh, P4y 14 nhitng bénh nhan sinh ra do hiu qua cia nhimg djt bién ciu
triic nhifm sic thé von ¢d tir b me hodc mdéi xdy ra trong qua trinh hinh
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thanh tinh tring hoac tning cia bd me. Cing cé khi 1a dot bién xay ra
trong giai doan ddu cla qu4 trinh phat trién phoi.

o Thé don dp (Monosomi 4dp) (Hoi cluing 4p-)

Mat doan vai ngén nhigm séc thé s6 4.

Ldm sang: Pau nhod, di dang bd xuong, suy dinh dung, trf wé kém
phét trién, tran do, u trdn gian may del, xuong sdng mii nhd cao, diu
miit hinh vuong, cim nho, cf dai. Tré em trai o6 hdi chimg 1am sang loai
nay thi 15 déi thip, tinh hoin lac chd; tré em gdi 6 the kheng o6 1 cung
vi am dao; thutmg chél tré, it ¢ bénh nhan séng dén 20 wdi.

o Thé'badp (Trisomi 4p) (Hoi ching 4p+)

Thé ba vai ngan nhiém sac thé s6 4

Lim sdng: c6 phin gidng monosomi 4p, ddu nhd, di dang bd xuong,
suy dinh Jdudng, tri wé kém phat tnén. Phin khic v& monosomi 4p: trdn
det, u tran gian may nho, xuong sOng mai giam san, ddu mii tron, cdm
tong, cd ngin, nép van tay tang s& van vong. -

o Thé'don Sp (Monosomi Sp) (Hoi cining Sp-i

Mt doan vai ngan nhiém sic thé s6 5, hoi ching "tiéng meéo kéu".
Tan 56 hénh khoang 1/50000 tré so sinh.

Lém sing: giai doan so sinh, ti€ng khdc dic biét nhu iéng méo kéw,
ddu nhéd, mat oon, hai mit xa nhau, ham dudi nhd, Gng tai hep. Khi [én
khuon mit bénh nhan bign ddi, ddu vin nhé nhwmg mat dai ra, khiu céi
hinh cung nhon, ti¢ng kéu the thé, thanh quin gidm sin, khong c6 dao
1on quan trgng vé giai phiu, ihifu ndo tam thin, chim biét néi, chi néi
dugic v tigng... Nhiéu bénh nhén sng dén sl tnrdng thanh nhung van
suy dinh dudng va co thé kém phdl irién.

o Thé ba Sp (Trisomi Sp)(HEi cining Sp+)
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Thé ba vai r.zén nhiém sic thé s6 5.

Ldm sang: Nhiing bién ddi kidu hinh khong 1 rét, hai mét gdn nhan,
ham dudi rong, trdn det, gdc miii hep va nho. C5 thé bénh nhan s6ng dén
tudi truéng thanh binh thudmg.

¢ Thé'ba 9p (Trisomi 9p) (Hoi cluing 9p+ )

Thé ba nhdnh ngin nhidm séc the s6 9.

Lam sang: Ddu ngin, mii to vi the, mat nhd va s4u, khe mét cup,
ddng 1ir lech vao bis trong mong mi, hay gip lic mét, 16 miti hudng
xudng dusi, moi trén ngin, méi dudi tréu ra, tai to cd ngén, ldng nguc
bién dang hinh phdu, [dng ban fay dai qui méc so véi ngén tay, thifu
nang tim thin, cham ndi, ¢6 thé din den dide cam.

»  Thé'don 9p (Monosomi 9p) (Heéi chiing 9p-)

Mit doan vai dai nhidm séc thd s6 9.

Ldm sang: €6 nhimeg trigu chimg dfii 14p v6&i trisomi 9p nhar so hinh
tam gidc, mit 16i, khe mit x&ch, 18 mij hudng Ién trén, mii ngin, moi
trén dai, thidu ning 14m thin.

2.4.3. Céc bénh lién quan dén nhiém sic the gidi tinh

Nhimg hoi chimg bénh 1y gay bai sy khong phan ly chia cac nhiém
sdc thé gidi tinh dugc nghien cifu nhiu hon ¢3 1a cic hol chimg
Clinefelter, trisomi X, Tumner... '

2.4.3.1. Hoi chitng Clineflter

Clinefelter va cs. dd mo ta hoj chimg ndy l4n ddu tién viio nam 1942,
Sau ddy Jacobs va Strong ching minh ring kiéu nhan cia bénh nhan 1a
47, XXY (nam 1959). Tan s6 bit gap 1a 118,10 tré so sinh.
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Lanf sang: Khong c6 di dang quan trong vi vay khong chdn dodn
duge lic mdi sinh, chi c6 thé phat hi¢n nhdr diéu tra hé thng.

Ngay O tré nhd ciing rft khé chin dodn vi nhimg di tat khong ¢6 tinh
dac hi¢u nhu tinh hean lac chd, 16 dii thdp, dwong val kém phat trién.
Pén tdi day thi biéu hien:

»  Tinh hoan bi teo, mao tinh hodn doi khi 10n hon tinh hoan. Tinh

hoan mém, khi bép khong dau.

e Chimg vii to, xudt hien & tudi 12-13, thoat ddu khong can a6
nhung khi d&n wéi trong thanh tht ¥ nén can ddi. DA hiéu
ndy chi cé khoang 25 - 50% trudmg hop.

¢ Gidi tinh nam kém phat trién, doi khi tdt 18, it 1ong mu, khong
rau, duomg vat bé. Hinh thdi cha ngudi bénh thay d6i tuy tnrdng
hop, khd ngudd cao, chan tay dii, tuy nhién ciing ¢6 tnedng hop
binh thudmg. Tri tu¢ clia ngudi bénh phat trién binh thudmg hoac
suy gidm hodc r8i loan tim thén, tinh duc gidm.

2.4.3.2.Trisomi X{47, XXX)

Tin s bat gap khodng 8.10™ 12 em gdi. Khong o6 di tat, chi hoi

gidm tr{ tud. ,

Da s trutmg hgp c6 kha nang sinh con binh thutmg, md&t sd {t
truimg hop vo kinh thit phét, thuimg mén kinh sdm. Khi 1am tiéu bin (&
bao niém mac migng phdt hién ¢ hai vat thé Bar.

2.4.3.3. Hi ehitng Turner

Tumer cong bd hdi ching nay vao nam 1938, Sau d6 nam 1954
Polani thily & mgt sd tnrdmg hogp budng triing khong phét trién. Trong &
bao niém mac migng clia bé¢nh nhin khéng o6 thé Barr. Ford va cy. xic
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dinh kiéu nhan 12 43, X (nam 1959), Tan s bit gap khoang 4.10" tré em
gl s¢ sinh. Nhung thue ra tdn 8 kidu nhan 43, X cuo hon nhiéu vi 39/40
trubng hop 43, X bl siy thai sém.

[.am sang: Ngudi thap, thita da & gdy, phit bach huy€t & mu ban tay
vi ban chan. Ngudi benh bi phit eting khong viem dén tudi thif hai hét
phit, doi khi con d¢ lai nhimg vét sung phi mat lung nhing ngén coa chi..
P)én woi trudng thanh nguon thip, cham 1on, mat hinh tam gidc, khe mit
cup, nép quat, sup mi, mép x&. khiu cdi hinh cung nhon, giam sén ham
dudi va lem ham, tai & vi tri thap. Toc cia nhiéu ngudi bénh moc thap
xuding tan gdy, ¢6 thé (61 gdn vai, c6 ngan va rong vi da hinh cdnh budm
néi lién tir xuong chiim dén mom cing vai. Ngue ngudi bénh bi bién
dang: dudng kinh lién mom clng vai rat 16n, ngyc rong hinh 14 chin, hai
nim vii kém phat trién vi qud xa nhau. Co quan sinh duc cua ngudt bénh
rdt it 1ong mu, khong cé 1ong nach. Dok khi ngusi bénh lai ¢6 dédu hiéu
nam hod, am vt phi dai, tuyén sinh duc khong phat trién, gici tinh thit
cip khong phat trién, khong phat trién tuyén vii. Tudi tho ngudi bénh binh
thudmg. vo sinh nguyén phit. Nhimg truémg hop thé kham vé kiéu nhan c6

thé ¢é con.
2.5. GEN VA CONG NGHE GEN

Gen 1a don vi co bén cia di truyén qui dinh cac tinh trang hinh théi
va sinh 1 va duac di truyén qua cic the hé. Gen dinh kho trong nhiém sic
thé. RBan chat hod hoc cia gen 1a ADN. MGi mot doan ADN cé-kich thudc
trung binh tir 1500 dén 1800 cip nucleotit, chita ma di truyén quy dinh
cho mot chudi polypentit thong qua mARN dé tao protein hoac enzym.
Poan ADN nay duge goi la gen ciu trde. Trong mé1 (€ bac cua ngudi ¢d

khodng 35000 dén 40000 gen ciu tric. Ngoai ra edn ¢6 gen qui dinh che
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tARN va rARN dugc goi la gen tARN va gen rARN; gen diéu
chinh 1a doan ADN mi hoa cho cac protein c¢d vai tro diéu chinh
hoat dong cua cic gen cdu tric qua d6é diéu chinh su phat trién co
thé. 58 lugng gen diéu chinh cé thé nhidu gap nhiéu lin gen ciu
triic. M di truyén 1la ma bé ba {codon) tifc 1a trinh tr ba nucleotit
trong ADN qui dink cho trinh tu cia m:c”)t axit amin trong protein.

Té bao ludng boi cla ngudi cé 2n (46 nhiém sic thé), thi cdic thé
nhiém sac t6n tai thinh timg cap wong déng (23 cap, trong 46 ¢6 23 chide
tir be va 23 chiée tir me). Do d6 gen dinh khu trén nhiém sac thé & vi ui
duoc gon 1a locus va thanh timg cip goi 1a alen {allenles) (gém mdt gen tir
bé vi mot gen tir me). Hai gen trong cap alen s& hoat déng tucng tic qui
dinh nén tinh trang cia co thé. Khi cip gen-alen déu ol (AA) duoe goi 13
déng hop troi, khi cap gen-alen déu lan (aa) dugc goi 1 d6ng hop lan va
khi cap gen-alen khdc nhau {(Aa) duge goi la di hop tir. Trong mét cd thé |
gen chi ¢é | alen tuong tng, nhung trong quin thé ngudi (mot lang, mot
ban, mot xd...} 1on tai rat nhifu alen khdc nhau (chang han gen qui dinh
nhém mdu ABO & nguii <6 1%, 1%, [°, I, I*...) phai hop hoat dong tao
nén tinh da dang trong quan thé,

Gen tréi (A) khi & trang thdi AA hoac Aa s¢ qui dinh tinh trang troi
{vi du toc den, da den, nhom mdu A, B, AB, 16c quan...). Gen lan {a, a’,
a’’...) khi & trang théi déng hop ur lan (aa, a’a’...) s& qui dinh tinh trang
lan (vi dy 16¢ sang miu, da bach tang, nhém miu O..).

Bét biéh gen (gen muration) xay ra khi c6 sy thay doi nucleotit trong
trinh tv sip x&p nucleotit clia gen din dén thay déi trong protein. £ot bign
gen cd thé 1a ngau nhién, c6 thé do 14c nhan gy dot bign tir mei trudng

gay nén (xem chuong 5 di truyén hod sinh).
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He gen cla ngudi gom 3 1y cap nucleotit (trong t€ bao don boi n)
chifa khodng 30 000 dén 40 000 gen mé hod cho trén 40 000 protein khdc
nhau (1.Craig Venter and al.; Science Vol 201, 2/2001). Toan bo gen
trong 1€ bao goi 1a hé gen (gen nome) va tap hap tat ca cic gen clia mot co
thé duoc goi 1a kiu gen (genotip) qui dinh tap hop cdc tinh trang cia co
thé d6 duoc goi la kiéu hinh {phenctip). Didu nav duoc s dé hod nhu sau:

Gen (ADN} — Protein — tinh trang
Genotip — Phenotip
Trong cdc qud trinh trén mdi trudmg dong vai o 1a nhan 18 cin thiét,

Cong nghé gen hay 14 comg nghé ADN ra ddi nh& nhimg tién ho
trong s hi¢u biét vé hin chat gen, ban chdt ADN ciing nhir ban chit clia
qud trinh tAi ban ma di truyén, sao ma va dich mé, cing cic (i€n b trong
ky thudr nhu k¥ thuat téi t0 hop ADN, chon dong gen, nhan ban gen, ky
thugt sac k¥ gen, k¥ thuat PCR (xemn phdn phuong phdp nghién ctu di
truyén ngudii) va RFLP v.v... cang nghé gen duge 4p dung trong v dugce
nhu cong nghe diéu ché cic chat duge pham nhu insulin, hormon ting
truomg, interferon, interleukin, vacxin v.v...

Liéu phdp gen sir dung cong nghé gen trong chin dodn va trong didu
tri cac benk di truyén. Keét hop vai cong nghe t€ bio, cong nghé gen tién
181 tao cdc ngan hang' gen va ngén hang t€ bao — mo bing phuong phap
nhan dong vo tinh in vitro cdc gen va t€ bao — mo san sang thay the, sira
chifu cdc gen va 1€ bao sai lech cla co thé nhu ngudi ta thay thé sira chita
cac phu 1ing hong ciia mot chige xe oto.
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Chitong 3

PHAN TiCH SU DI TRUYEN TINH TRANG CUA NGUOI

3.1 SU DI TRUYEN TINH TRANG THEO NHIEM SAC THE
THUONG

Hién nay nguii ta mdi bict thong tin chi yéu vé cdc tinh trang duge
di truyén theo cic dinh luit Mendel hodc 1a nhimg trutmg hop b sung
cho ching.
3.1,1. Pac diém do mot gen troi 0 nhiém sic thé thuimg qui dinh
3.1.1.1. Nguyén tdc phdn tich

Khi néi gen A tréi so vai alen a cba n, néu ta khong phan bidt dong
hop tir AA vGi di hop Aa, nhir vay tinh trang troi tuong g vai kifu hinh.
P&i véi quin thé di biét, ngudi ta chi tim thay cdc alen A va a trén mdl
tocul cila nhidm séc thé thudmg (locus autosome) thi c6 thé ¢6 3 kidu
nhan AA, Aa, aa, nhung chi ¢6 2 kidu hinh {A} va kiéu hinh {a}. Trong
quén thé s& ¢ cic Kidu giao phdi nhur bang 3.1.

Bdng 3.1. Cac kicu giao phéi (lai) c6 thé ¢6 trong quan thé

Lai kiéu hinh Lai kiéu nhan b con lai
(A X (A) AA X AA 100% (A)
AA X Aa 100% (A)

AaxX ha T5% (A)
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{AY X (a) AN Xaa FOO% (A)
AaXaa S0% (A)
{(a)X (a) aa X aa 0% (A)

Nhir the nghia la ndu mdt alen trQi khi theo ddi sy di truyén mot dac
diém ndo d6 qua mdt pha he tht cdn phai biét duue mdi ket hgp ¢6 trong
phé h¢ thude kidu giao phdi ndo. Néu trudng hop ngudi mang dac diém
nghien citu 1a Aa thi (khi alen tr¢i hiém) duge it gon lai trong bang 3.2
dudi day.

Bdng 3.2, Céc Kicu giao phéi (lai) c6 thé o6

Lai kiéu hinh Lai kidu nhan B con lai
(A) x (&) Aa X aa 50% (A)
(a) X (a) aa X aa 0% (A)

mdt loai g6m nhimg ngudi mang dic didm nghién ctu - loai kia thi
khong. Trong diéu kign Ay thi:

Nhur vy, chi ¢6 kha nang hinh thanh hai loai ddi con trong pha hé:

* Dac diém nghicn ciu cd kidu hinh (A) dac trung, bt bude phai
truy€n tir bd me bi bénh sang dita con bi bénh ma khong hé c6 hién tuong
nhay cdch thé he.

* Nhimg nguisi thuge cd hai gidi déu bj benh.

* Khodng 1/2 s8 con bi bénh.
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* Sy cO mat cua dac diém nghién cdu trong mdt doi con khong lién
quan d&n tinh déng huyél cha bd me (tinh dong huyél khong cb anh
hudmg dén su bifu hign cla dic didm 1roi).

Né&u 4 didu kién tén xay ra, s& cho phép két luin mot nhéan 16 quyét
dinh don gen trén nhiém sdc thé thuomg 12 trgi 361 véi dac diem theo doL.
Ciic dac diém troi, khi thdy chil v&u & trang théi di hop i, thé hién tinh
bign di 10, duge goi 1 40 bidu hién cila gen bin thidn. Su biu hién cla
gen ¢4 the véu dén mic khd ma khém ph thdy & mot s6 ngudi. Nghia 1a
d¢ xam nhap cta nd khong hoan toan. Hi¢n tugng nay clng xdy ra khi
ma sur bidu hién cia gen & mot Iia tudi nao dé & mot s6 ngudn ¢6 boc 19,
mot s6 khic th khong. BEi véi inh trang do, tudi 1a vén dé chu yéu phii

xem XEL,

XAc suil
hidu hign

dac diem

() tudi

Hink 3.1. D6 thi phan phii xac suit cia sy biéu hién mot dac diém chi
xuat hién tir mét 4§ tudi nhat dinh.
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Trong mot phi hé c6 lién quan dén mot dic diém trdi, doi khi quan
<4t thiy trdi v6i nguyén tic néu trén diy, b me cha ngudh c6 tinh trang
theo doi lai khong cd tinh trang nay.

Nhu theé, & day, c6 hé d xust hién mot gen do mdi vita bi dot bién
trong cdc giao 1 cua b hodc me.

Mot su thay d6i kidu sao hinh {phénocopie) tic 1a mot tai bien vé
phat trién <6 ngudn gde khong di truyén che ddu tac dung ciia gen, nhtfng
ciing o6 thé 13 ¢ xam nhip khong hoan toan géy nén.

3.1.1.2. Mot 56 vidu

Su di truyén troi theo nhidm sic thé ciia c4c di tat dac (rmg trude hét
b sy bign di khd 1én vé kiéu hinh: ti mic do khd nhin thdy cho dén
mitc do bidu hign cuc manh cia tinh trang.

* Tinh trang bdp téc quin tring phia trén trin dugc phin tich qua
nam thé he ciia mét gia dinh, Tuong ty nhu thé 1a tinh trang téc len &
mot gia dinh ngudsi Naay gém 130 ngudi: 64 nam va 66 ngudi dan ha cd
tée ngdn, khong moe manh, quin, min...

* Tinh trang ham Habsbourg ham dudi hep, nhé ra trude, 1am cho
méi dudi xé xufing, mém md, nhidu nguts (ci nam va nif) trong hoang
toc Habsbourg di méc tinh trang nay.

* Ching loan thi biéu hién & su r8i loan phan xa anh sing khac
nhau ciia cic phn gide mac v c6 thé ciia cé nhan mat. Nhimg ngudi bi
chimg loan thi (khodng 40-43% dan sd tren i dit) edn deo kinh quang
hoe, néu khong oo kinh, ho 58 khong nhin thdy cde val & cdc milt phing
khéc nhau.

* Chimg quéng gi: Nhing r6i loan thudng xuyén vé thi gide lue
hoang hon ciing thudc vao loai tinh wrang di truyén troi theo nhiém sic thé
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thutmg..Gen nay gy su ri loan lic anh sdng y&u (hoing hon) do sy
tho4i hoa sic t3 cia ving mac.

* Tat thi€u méng: C6 dac tnmg 12 cdc mong khong phat trién, doi
khi kém theo cac di tat cia ban tay va ban chan vidi su thidu mot hoac
nhiéu ngon.

* Tat tay vign (hoi chimg Macfan): Cic ngon lay kidu tay vugn,
khéng nhimg cdc ngdn tay ma ci cde chi ciing dai ra nhidu, Hai ching
nay cin bidu hién sy phinh dong mach chil, thodt vi.

* Tat ngoén ngén: lién quan 16 sy khdng phat trién cha d&t cudi
ciing clia cdc ngdn tay. Trong foai hoi chimg niy con ¢6 13l nhiéu ngén
{cé tir 6 dén 9 ngdn). Tat nhiéu ngdn & nhimg ngudi thude chimg Negroit
cao gdp 10 14n ching Au. Trong s6 cdc tat thudc vé ban tay thi (3l ngon
dinh hay %y ra nhiéu hon cd, v6i sy dinh nhau clia cAc md mém hay
xuong ciia hai hodc nhiéu ngén.

* Bénh loan sin syn: R&i loan sinh trudng cha sun ddu xuong hinh
&ng, bién dang clia ddy xwong so,xuvong mii. Kiéu hinh clia bénh nhan La
céic chi déu ngén, doi khi than minh va ddu vAn binh thutmg. Hinh dang
Kidu nguoi nhur the con cd thém trin dd va gbc mii hinh yén ngia.

* Beénh u xo thin kinh: 1a m@t bénh mén tinh duge dac tnmg hii sy
tao thanh nhiéu v cha cdc day thén kinh. Nhimg u niy ¢6 thé kKhu trid &
bt k¥ ccf quan va md ndo. Tuy vy, thuong thiy ching & ngoai da, dang
c4c mun coc kém theo long moc dai. Ngudi c6 hoi chimg loai nay déu
phat trif;n cham vé thé chét va trl wé.

3.1.2. Pic diém do mot gen lan trén nhiem sdc thé thuimg qui dinh
3.1.2.1. Nguyén tic phdn tich
Trutmg hop niy chi cé déng hop 1Y 1an aa 1a o6 thé bidu hién dugc
dic didm vén bi di hop tlr Aa che ddu. Nhimg qui tic di truyén rdl khic
nhau d6i véi truwomg hop tinh troi. Néu gen lan 1a hi€m thi nd 6n tai chi
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y&u & trang thdi di hgp 1r va nhimg kha ning giao phoi c6 thé xdy ra duge
rit gon nhu bang 3.3,

Bdng 3.3. Cic ki€u giao phdi (lai) c6 thé cd

Lai kiéu hinh Lai kiéu gen D con lai
(A) X (A) AA X Aa 0% (a)
AaX Aa 256G (a)

Nhu vy qui tie di truyén sé [a:

e - B& me v t6 tién xa hon clla ngudi mang tinh trang theo dbi

khong thé hign.

¢« (i hai gidi d2u bi banh (locut trén nhim sic thé thudmg)

¢  Khoing 1/4 s& anh chi em rugt clia mot ngudi hi bénh cling b

hénh.

¢ Trung binh, nhimg cap vy ching sinh ra nhimg ngudi bi bénh s¢

cdn huyét hon 13 trong quén thé chung.

0 nhimg pha hé ¢é mot dac diém nghién ciu véi nhan t3 quyé dinh
don gen trén nhiém sdc thé thudng 1a lan thi dic diém d6 rat hay xuat
hién & the he nay rdi lai bién mdt & theé hé sau. Cic dong hop 0T aa thuing
k&l hop v nhimg thé binh thuimg AA. Duomg nhién su xuit hién cé vé
nhy 12 loi clia mOt ngudi ddng hop tr mang moét gen trén nhidm séc thé
thudmg 1an c6 thé do tdm o hep chia mot gia dinh hién dai, nghia la ngudi
d5 12 ngutn duy nhal trong pha hé mang dic diém nay. Nhu vay, t1a khong
thé chi k&1 luan vé mot nhan 1§ quyét dinh khong di truyén vi be me vi
anh chi em rudl khong bi bénh.

Viéc ban vé tinh tr6i hay lan, khi kidu hinh clia dj hop tir - dudi con
mat cha nhi guan sd, tring v kiu hinh cla mot trong nhimg ddng hop
tr thi theimg 12 phai thay déi k¥ thuat quan st mé phén biét duoc di hop
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tir. Trong trudmg hop dy, viée gidi thich cdc phé he doi véi mot dac diém
¢6 nhan 16 quyét dinh don gen that 1a d& dang bdi vi ngudi ta phan bigt
tal ca cdc kidu giao phdi.

3.1.2.2. Mot s vi du

Khic véi ki€u di truyén troi theo nhifm sic thé thudmg, kitu di
trayén 14n theo nhiém séc thé thutmg chi bidu hign khi c6 su ket hon gt
hai nudi di hap 1@, V3 vay nhing tink trang nhv the thudng duoc nhan
thdy trong tnrimg hop cdc b8 me c6 quan hé ho hing gn giii véi nhall.
C6 khodng hon 780 bénh di truyén theo gen lan nim trén nhiém sic thé
thuimg.

* Hoi chimg kha nang cim nhén vi phenylthiccarbamid (PTC)
hoae cdc hop chdt gidng vdi no.

* Benh digc bim sinh: do gen 1an gay t6i loan cu tao tai trong va
do d6 din dén cam bim sinh.

* Nhiéu bénh chuyén hed trao d8i chét duge di truyén kidu lan
theo nhidm séc thé thutmg. €6 khodng 600 18i loan enzym {dugc trinh
biy trong cdc chuong sau).

3.2. BAC DIEM DO MOT GEN LIEN KET VOI GI1OI TINH QUI
DINH

3.2.1. Nguyén tic phan tich

NEu gen qui dinh tinh trang ndm trén nhidm sdc the X, thi tir d6 suy
ra mOt qui thc di truyén la: khong o6 sit di truyén dic didm tif ngudi bs
sang con trai. B3 vi giao tlr cla b6 d€ cdu tao nén fdgudi con tral khong
chita nhiém séc thé X. N&u trong pha hé c6 lién quan dén mdt dic diém
do gen lin qui dinh lién két vd&i gidi tinh (nghia la gen nay nim trén
nhiém séc thé X), thi nif 2idi ¢6 kiu gen di hop tr Aa, s& ¢d kidu Hinh
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‘binh thudmg, nam gidi c6 kifu gen 1a AY hoac aY, nén xdc sudt s& c6
mat nira bi bénh. Trong trrdng hep nay nir gidi 1a ngudi truyén bénh.
3.2.2. Mot s vi du

Céc nhiém sic thé X vd Y ¢6 nhimg phdn tuong déng chung. Trong
nhimg phin nay khu trd céc gen xdc dinh nhimg tinh trang ducc di truyén
theo céich nhu nhau & nam ciing nhy & ni. Trong vi du sau thiy 15 didu
da. '

Béntt da khé sdc 16: Bénh nhan sieu nhay cim v tia cue tm, dudi
anh huéng ciia cdc tia niy trén céc phin hé clia than thé xuft hién nthimg
VEL sic td thoat ddu & dang tan nhang, vé sau & dang céc u nhii lén hom
(ndt rudi & chan) va cudi ciing 13 céc u. B vai 2/3 s6 ngudi bénh thi
bénh da kho sic 18 k&t thilc nguy hiém vao lie bude vio thai k¥ chin sinh
duc.

* Hgi ching Qguti: mot bénh hay gap & Nhat Ban, bénh bidu hién ¢
viém mang lust sic 16 mit va phét trién dj hinh & vong mac.

Ngoai nhimg hoi ching trén lién quan dén phin wong déng ciia
nhiém sac thé X va Y, cdn nhiéu phin khong twong ddng cia nhiém séc
thé ¥ ¢6 gen xdc dinh nam tinh va mat s hoi chimg di biét nhu sau:

*  Mdng givia ngon.

s Tairdmidng.

Phin khong twong ddng cia nhiém sic thé X c6 cdc hoi chimg nhur
sau:

* Bénh mdu khd dong: C6 ca mot loat bénh di truyén lién quan vdi
s giam st rd ré hien tugng doing mau, do r6i loan mot khau nio dé cia
qud trinh phifc tap nay. Bénh mdu khé dong c6 the duok phat wién do ket
qua khong d chdr globulin chéng chiy mau. Bénh mdu kho dong 43
duge mé td treng pha hé clia cdc gia dinh hoang t6c chaw Au - 1a met
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trudmg hop dién hinh - bit ddu tir nit hoang Anh Victoria, sau nay gap &
céc hoang tir Tay Ban Nha, Dire, Nga.

* Banh khong cé gamma - globulin 1am giam st 6 181 sic dé
khang ddi véi cic bénh truyén ohiém khac nhau.

* Bonh dai thdo nhyt: Ngudi bénh bi gidm chic nang cha wyén
yén, d4n 141 lam mat ude o rét cla cd thé, @t em méc bénh pay sY
sinh trudmg s& bi chm, gay 1 loart tam thén 16 1ét, gy suy nhuoc co thé
vi doi khi c6 thé gay chét.

* Bénh mi mau: €O phiéu dang mi mau khic nhau, ching han mi
mau xanh, md mau do...

Hien niy ngudi ta da biel ¢ nhidu tinh trang dugc truyén gua nguci
me, vi du béoh ma di truyén do teo thin Kinh thi gidc (hoi chimg Leber).

13, cosG Dl TRUYEN HOC CUA TRf THONG MINH

Tri théng minh ciia con ngud duoc nhidu nha khoa hoc quan tam
va co nhifu Khai niém Khdc nhau vé vin d& nay. Céc nha khoa hoc khi
nghién cifu trl thong minh 43 dua céc dinh nghia khic nhau mang tinh
lich st phy thude vio trinh 49 vin minh, 1in bo cia khoa hoc ky thudt va
it tién hod ciia %3 hoi 103 DEudi.

Sy thong minh duge dsnh gid theo nhiéu phuong dien, yéu 8
khéc nhau nhr

e Kha ning nhe va duy tr tri nha.

¢ Kha nang tu duy trir fugng.

o Khinang xif 1y cdc tinh hubng, hién tugng gap trong cude SOngE.
e Khanang thp trung W tuéﬁﬁg, suy nghi.

« Khinang dién dat( néi, doc, nghe, vi€t, cir dong cd thé...).

«  Kha nang tinh todn, phan tich, tdne hop. -
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Nhiéu ngudii cho rang tri thong minh c¢ha con ngudi 13 do mdi tuong
tac giita he¢ gen va mOi trudmg trong sy téc dong qua lai gita qud Khd,
hién rai clia con ngudi. Mudn lam 13 méi tdc dong qua lai gilta bin chat
di truyén v mi truimg dGi véi trf thong minh cdn phéi nghién cdu nhidu
it trong Iinh vue sinh hoc nhu di truyén hoc, tam 1§ hoc va xd hdi hoc.
Nhiéu téc gia cho ring nhan 16 di truyén déng gdp khoang 70-80% trong
viec hinh thinh tf thong minh. Di truyén chi phoi trf thong minh trong
sudl cude doi cia mbi con ngudi va I3 nén 1dng cla ui thong minh. Trén
cof s& nén thng nay cdc nhan 16 moi tnidng téc dong, k& tir giai doan bio
thai, khi ra ddi cho dén trudng thanh. Meéi trusng téc dgng nhe dinh
dudng, tam 1§ ngudi me lilc mang thai, quan h¢ tinh cam ciia gia dinh va
x4 hoi, sir gido duc cla gia dinh va xi héi...

Khi phan tich cdu tric cha gen cho thdy ring gen cdu tnic ¢ vai trd
ft quan trong d6i véi su thong minh, nhimg gen diéu hoa lai déng vai trd
quan trong ho.

3.3.1. Chi s8 thong minh - 1Q

Chi s thong minh 1Q { Intelligence Quotient) duge xd¢ dinh theo
cong thic sau:
AM
AR
trong d6 AM: tudi khon {( Age mental);
AR: tudi thyc ( Age real ).
Tuéi khon duoe xé4c dinh qua cdc nghiém phdp { Tests) nhu cac tests
hinh vé... d& xdc dinh kha ning nhd, khi nang suy dodn, khi nang so
sanh, t0ng hop qui luét réi d&i chice vai ban dinh chudn cho diém.

1IQ = x 100,
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3.3.1.1. Cédc nghiém phdp 1Q ( I{) lests)

Cho dén nay cé nhidu nghiém phép IQ. Phdn i6n cic nghism phip
déu huémg vié do cdc kha nang sau:

e Kha nang bi¢u hién qua 1o néi.

+ Kha nang x{r 1§ cac con s.

» Kha nang nhan thie rong cde moi quan he.

»  Kha niang idi quyét cic vin dé khic nhau...

Trén thie t khong ¢ mot nghiém phap IQ ndo ¢ thé thoa man
hoan toin moi tnmg hop, moi yéu cdu dit ra. Do dé il s63 1Q phai 1a con
s trung binh tinh dugc tir nhiéu nghiém phép khic nhau, mdi nghi¢m
phip dinh hudng mot loai khd nang. () mdi ngudi ¢ mot tri 53 1Q che
méi kha nang va khong gidng nhau. Vi th hai ngudt ¢d thé cd tri 56 1Q
chung gidng nhau nhung lai khic nhau trong céc linh vire khic nhau.

3.3.1.2. Mot s6 nghiém phép diege timg dung trong thuc 1é

Neluém phdp thim do chite ndng vo ndo

« Dinh gid td nhd gin duce dang nghiém phap Diel: Dai tugng doc
nhdm 12 cap chit thong thudmg trong 30 gidy, sav 46 viét lai cdc cip chir
di nha duge. Dénh gid bang s6 chit vidk ding. Vi du & hoe sinh Truimg
Mari Curie va Tremg phé thong To Hoang ( Ha Noi) thdy rang s 1 nhd
duoe trung binh ctia hoo sinh nang khigu 14 6,4 con ¢0a hoc sinh binh
thudmg chi 14 4,9 ( theo Trinh Vin Bdo,1994).

s Dinh gid kha nang ur duy logic ding nghi¢ém phap Grunbom: 16
tugng phéi tim mot con s6 bit ky dige néu trén mat bang s0 ¢t 16 6, &
mdi & ¢4 16 con 56 khic nhau. Tinh thii gian déi reong tim ra con s6 6.
Két qui cho thdy ring thii gian tung binh & hoc sinh ndng khiéu la
14,99 giay, cdn hoe sinh binh thudng 1a 22,48 gidy.
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e Dénh gi4 d0 chuyén tiép sy chd ¥ bing nghiem phép Plamonop:
i tuong cin tim kiém 2 1dng lien 1i€p tir 16n dén nhé va ir nhd dén 1ém,
mdi ddy s& cé mot mau duge x&p 1on xgn trén mat bang chung. Panh gia
bing thii pian tim ki€m ra kdt qua. Thue nghiém cho thdy ring O nhém
nang khi€u thii gian Gm iidm 1a 3 phit, con & nhém hoc sinh binh
thudmg 12 5 phit ( theo Phan Cu Nhan, 1998).

DGi vai ngudi 16n dé ddnb gid o thong minh ngudi ta ding 11
nghiém phép trong do6 ¢é 6 nghiém phép phu do phan I&i va 5 nghi¢m
phap phu do phin viéc.

Cdc nghiém phdp phdn lo1 theo huomg ddnh gid

« Kha nang linh hoi hidu.

a Kha nang phit hién sutreng déng.

s Vén t vung.

= Khi nang nhin dugc cic chif sd.

Cdc nghiém phdp phdn viéc theo hudmg danh gid

« Khi nang Lap rép.

» Khinang cdm nim.

» Khi nang i6ng hop...

1Q chung clia ngudi 1o la téng 1Q cla cd hai nghi¢m phAp phin 1&i
vi phin vigc.

3.3.2. Su phan bo 1Q trong quédn thé nguii
3.3.2.1. Mo hinh phdn b6 IQ

Chi 56 1Q 14 tinh trang 56 lugng. Sy hinh thanh, phat trién tinh trang
nay 1a k&t qud tic dong cOng gop ctia nhidu gen tac dong theo cing mot
hudmg cho nén tr s6 1Q trong guédn thé ngudi 1a mot day lien tyc theo
phan bd Gauss. ‘Trong gidi han cla ngulmg 12 sy phan bd clia nhimg
ngudi thufe nhom binh thuong. Ngoai giéi han clia nguding 1a su phan bo
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ciia nhitng ngudi thute nhém dac bigt nhu nhitmg ngudi bi bénh hodc
him gap.

Bang 3.4. Theo Rinet phain loai IQ trong quan the' ngudi

1Q . Bidu hién |
140 tr&s 12n : Thién tai
N 120-140 R4t thdng minh
110-120 Théng minh
[ 90-110 Trung binh
80-90 Tri tug hoi kém
F0-80 Tri tué kém
50-70 D&t ndl
25-50 Pan don
0-25 Ngu

Cic cong trinh nghién ctte didu tra chi s8 tQ cho thdy khodng 95%
dan s chung, e 12 95% toin bo qudn thé ngudsi ¢o chi 56 IQ dao ddng
gifta 70-130 (nm trong ngudng 1 70 dén 130). G6 khodng chimg 25 %
s6 ngudi c6 1Q dudi 70 va cuing c6 khodng 2.5% s6 ngudi c6 chi 0 1Q
trén 130. Nhimg ngudi ¢6 chi s@ [Q dudi 70 1a nhimg ngudi co i e
kém phat trién. Nhimg ngudi ¢6 chi 56 1Q trén 130 I3 nhimg ngutti thong
minh, con lai 1A binh thudng.
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Phdn tich su di trayén tink iranyg coa agudi

S ngudh o6 chi 58 1Q dudi 70 ngay nay Té chic Sic khoé The gidi
chia lam 5 nhém:

Ranh gidi gilra binh thudng vii cham tri wé.
Dét nat.

bin don.

Ranh gith giita din don v ngu.

Ngu.

3.3.2.2. Su phdn bé IQ trong thuc (6

* Phan b IQ trong quan thé clung

Theo mo hinh phan bg Gauss thi chi 56 [Q dao dong tir 40 dén 60,
Gia tri 1Q) trung binh 1 100. Trong thue 1€ sif phian bg 1Q phin nao khong
ddi xtmg hoan toan nhu trong md hinh. Sy phan b6 cla 1Q & phan dudi
100 cao hom so véi phan trén 100, Pudmg bidu dién 1Q phan trén 100 doc

hem phin dui 100. Nguyén nhin cia hign tugng nay 6 thé mot phin do

s sai khac vé 1Q theo giti tinh. Ngudi ta phan tich hai gid néng hiét cho

thdy chi 8¢ IQ & nif gifi nGi chung ¢6 phin thdp hon nam pidi. Mat khac
58 ngudi nam gidi ¢6 chi s8 1Q dudi 70 cling nhu trén 130 chiém nhiéu

hon so véi nif gidi. Mat khae & nhimg nguii ©6 1Q dudi 70 (cd nam gidn

vi nir pidi) tin s& cao nhal & diém [Q bing 55 va phin dudi 35 chi‘m
nhiéu hen phén trén 55. Trong khi d6, phia tir 130 trén thi tin 56 phan b
lai phis hyp véi phan bé Gauss.
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Hinh 1.2. Phan bo Gauss cua chi si 1Q tir 40 dén 160
Gia 1ri 1Q trung binh Y4 100.

Theo Phan Cu Nhén, su phan bo 1Q ten thyc & dugc trinh bay trén
hink 3.3,
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Hinh 3.3. Phan hi I trong thue {¢ ( dan theo Phan Cu Nhan, 1998).
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Nhiing nguti ¢6 1Q dudi 70 c6 thé chia thanh hai nhém:

- Nhém bit thuong vé tri we;

- Nhom khuyét tat vé trd tu.

Hai nhém ndy ¢6 nguyen nhan va ngudn gac khdc nhau va su bidu
hi2n mat s8 chi tidu ciing ¢6 khic nhau.

Nhém bét thuting i tué ¢é chi s6 1Q trén 45, fin s6 gap trong quan
thé khoang 2-2.5%, khéng bicu hién khdc nguiti binh thudmg vé tridu
chimg "lan séng", chiu tdc dong manh cia ngoai canh, do nhiéu nhan &
tdc dong va mang tinh chit di truyén theo gia dinh.

Nhdm co khuyét tat vé i wé cd chi s 1Q dudi 45 thuimg gap trong
quén thé véi tdn s6 0,3-0,5%, cd bicu hign hgi ching "lan séng", it chiu
tic dong clia ngoai canh. Nguyén nhan ddn dén hién tuong ndy thudmg 1a
do dom gen hodc do dot bién vé nhiém sfc thé.

3.3.3. Swditruyén tri thong minh

Théng thudmg, nguds ta tinh chi s6 1Q) cia con cua mt gia dinh theo
cong thiiic sau:
1Q cia ba + 1Q cia me
2

+ TQ) trung binh ciia quéin thé
IQcon =

2

Vi du : mot npudi con ¢6 b8 ¢6 1Q=120, me cd [Q=90 gii s IQ
trung binh clia quin thé 13 100, Thi IQ con s& 1:
120 + 90

2
[Qcon = 5 = 102,5

+ 100
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Chi s6 IQ ciia th€ hé con cb xu hudng quay vé gii tri trung binh.
Nguyén nhan ciia hién tugng nay 1a do su 16 hop ngdu nhién cia cc gen
qui dinh trf théng minh va 15 hop cla céc gen dot bién.

Céc gen 1Q o6 hai loai:

- Gen 1Q binh thugmg cho t hop gen ¢6 1Q=100;

_ Gen 1Q) dac bigt co khi nang nang cao tri thong minh, ¢6 nghia la
ddy IQ len cao trén 100.

Vi du: me ¢ toan gen binh thuimg vay [Qme = 100, b& €6 thém 5
gen dac bigt, 1Q duge ddy 1én 16 140. Nguds con nhén duge 1/2 pen 1
rir me va me chi truyén cho con 1Q binh thudng. Sy di truyén gen [ dac
bigt tir ba cho con xdy ra vifi Xac sudt nhu sau:

1 1
1 gen dac bist1a(—) = —
R 2 2

1 |
2 gen dac biet1a( B Y= —

2
3 et 13 (_] )]: —1
3 gen dic biét la
g : : 2 e
dac ét | (4-—] P=—
n gen dac 161 i B
B ’ ' 2 2

NEu b6 c6 5 gen dac bigt thi xéc suit dé con thong minh nhu b chi

5 gen dic biét la ! = L
2 24

Tire 3 vé mat 1y thuy&t thi ngudi con khong ¢d kha niing gidng hoian

1a

toin nhwr b, nhung thye L€ thi vn ¢6 khd ning ngudi con mang ca 5 gen
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dac bigt cha b va e gid ti 1Q tuong duong bo. NEu s6 gen dic biét cing
Iém thi tin sud: - ip nhimg ngudi con mang todn bo 56 gen dac bidt tir bd
(hoic me) 13 nho. Binh thutmg, néu tinh chung thi chi s6 1Q cla cen
thudmg thip hon b (me)} v o6 xu huéng quay vé gid tr trung binh cua
quén thé.

Mac dit viy, trong thie (&, cling cd thé xay ra tnimg hop bd, me
thong minh nhung con cta ho lai binh thudmg vd nguge lal ¢é nhimg
truemng hop cha, me binh thudmg lai sinh ra con rdt thdng minh.

D¢ gidi thich cde trudmg hop trén, nguii ta dua ra céc gia thuydt sau:

- C6 gen IQ dac bigt do gen lan qui dinh, do d6, trong qud trinh hinh
thiinh hep tir c6 thé (a0 ra té hgp ding hyp vé cde gen lan dic biét ndy.

Do dot bién mdi phat sinh cdc gen 1Q dac bi¢t. Su phét sinh nay la
do sir téc dong clia moi trudmg. Gen hoat dong trong mdéi luong tde cua
nhidu nhin 1§ méi trudmg vi mé va vi mé, chiu tac dong cia nhidu ohin
t& moi tromg, nhét 13 giai doan phdl trién sdm cla cor thé,

Xdc dinh nhan (8 di truyén 1 thong minh cdn duge tén hanh trén co
s(7 diéu tra thue nghiém & cdc truime hop sinh doi climg tning. sinh doi
khéc rimg, s6ng chung va riéng, cling nhu nhimg trudmg hop quén thé
chung.

Theo Phan Cu Nhin (1998}, hé s& tuong quan (1) ciia chi G 1Q frong
cde tnrtmg hop 1a nhy sau;

- Sinh doi cung trimg sdng chung r=093
- Sinh dai cling tning sfng riéng r=087
- Sinh khéc tning r = 0,45
- Anh chi em rudt sdng chung r=0,53

- Anh chi em rudt séng riéng r=0,44
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- Tré em khong khuyét 1it song chung 1 =027

Qua sd 1itu v& he s teong quan trén ta thdy co s& di truyén cla ti
thong minh i quan trong déng thdi ta eiing cd thé thdy moi trudng <& vai
tré khong kém phitn quan trong. '
3.3.4. Vai trd cia moi truimg doi vai tri thong minh

Pai da sd cac (inh trang bidu hién ra kiéu hinh cia mot con ngudi cy
thé déu chiu inh huémyg cla nhan 16 méi trutng. Mo g séng cla con
ngudi lai Ta mon truemg phite tap nhat trong mei logi mo1 Inmmg trén teai
diit. Con nguti chiu tde déng clia ¢d moi tnrmg (r nhién va mods ruong
x4 hoi. Con ngudi ngly nay duge k& thira, di truyén lai nhitng nhén 16 di
truyén clia 16 tién - nhitng gen thich hop véi diéu Kidn moi trudmg sdng
cla & tien. Tuy nhién moi truimg ngay nay di ¢d nhiéu bién doi dudi tic
dong cla chinh loai ngudi ching ta gay nén. X¢ét vé phuong thic stng
ngay nay, ching ta it ding dén cu bap dé sin bit hii Juom, cude séng du
canh du cur nhu ngudi ngiy xua. Con ngudi huén dai da bidt réng trot,
thudn dudmg déng vt va tao nhilng vit nuoi cay rong phil hop val yéu
¢iu cha con nguei. Nhu vay vin dé vé cuge song, site khoé cla ching ta
khaong chi bi chi phoi béi gen di truyén i 16 én ma con chiw dnh hutmg
rat 1én ctin mok truomg soéng. Thure (& 11 moi trudng ndy di va ngay cang
bi thay ddi 1o Idn do sic sdng o trong qué trinh lao dong cla con nguot
hién dai. K&t qui nghién cfu vé tri thong minh thong qua diéu tra nhimg
tré sinh d6i ciing tnmg trong méi trudmg khic nhau - sdng chung va séng
riegng - cho thily cé su khdc nhau, Tré sinh doi cing trimg c6 hé gen
giding nhau nhung néu nudi riéng trong moi truimg khac nhau thi thay chi
56 1Q ciia ho khic nhau. Diéu niy chimg minh o ring ring cdc gen
thong minh ¢6 thé duge truyén 1ir ba me ¢ho con cidi, nhamg mie & hiéu

hién cha tiém nang 1Q lai ¢6 thé rit bién 461, khdc nhau wd thude vao
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diu kién moi tndmg. Su phét trién cha tidm ning IQ ndy tnue tiép tuong
quan vdi chdt Iz wg, 56 lugng cde nhin 16 moi trudmg. Nhan 16 di truyén
ndi chung vi cdc gen qui dinh tri thong minh néi riéng 1 co sd cdf ban
cho sy phit trién tiém nang cia td théng minh, nhung moi trudmg lai 2
nhan 6 quyét dinh phuong hudng, khd nang bidu hien va mie do ca
tiém nang dy.
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Chuong 4

QUAN THE NGUOGI. SU DI TRUYEN
TRONG QUAN THE NGAU PHOI

4.1, BINH LUAT HARDY - WEINBERG

4.1.1. Khai niém quin thé

Dia tir 1au ngudi ta nhin thiy cdn 4p dung nhitg hidu biét di truyén
vio quin thé. Vay quﬁn thé 12 gi 7 C6 nhiéu céch dinh nghia va nhigu
kidu quén thé. Kidu quin thé duge nhiéu tac gia ding nhal 14 quén the
Mendel. Dobzhansky (1951) dinh nghia quén thé Mendel 12 mgt nhom cé
thé giao phsi chéo, nhimg ca thé ndy c6 mot vOn gen (genepool), chiing
duoe truyén tir thé he nay sang (h& hé khac theo céc dinh ludl Mendel.
Cac nha di truyén quin thé cho quén thé 1a nhimg nhém cé thé sinh san
hivy tinh, licn k& vdi nhau @€ sinh san va vi ohimg 1y do mdi  sinh
(Metller - Gregg, 1969). Nhimg nhém nho bigt lip cd hon phoi ngéu
nhien duge 2o 13 don vi hon phdi ngdu nhien (Wrght).

Con nguisi tap hop thinh quédn thé ngodi nhimg iy do chung nhur trén,
con do nhidu nguyén nhan i hoi nhu vin hod, tén gido, ngon ngd, ching
t6c, qudc gia... Do vay qudn thé nguii chiu nhidu anh huéng cia cac qui
luat x3 hoi (khi nghién ctfu cdc quin thé nguifi cfin phdi chd ¥ dac diém
nay). Trong thuc &€ quén thé 13 mot [ang, mét x4, mot chang toc. Quén
thé 60 it 12 ¢i lodi Homo sapiens. Khi nghién citu di truyén quén thé,
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ngudi 1a thudmg nghién ciu nhimg quin thé ¢6 da lon tir mot nghin dén
vai chuc nghin ca thé.
4,1,2. Tar si gen va kiéu gen

Ngudi ta nhin bit cdc ¢4 thé qua kiéu hinh ciia chdng. Kiéu hinh 4y
thé hién ki¢u gen tuomg (mg trong mot moi trudmg nhat dinh. D6 13 khéi
ni¢m 1dng the vé kicu hinh va kitu gen. Thutmg thudmg ngudi ta dé cap
d&n mot kidu gen niéng biét. Thi du & hai dia diém theco Monrant (1954}
béng 4.1.

Rang 4.1. Ty 1€ % nhom mao MN

£ia phuemg MM MN ‘ NN
Girinlen ®3.5 15,6 09
Al xalen 31,2 51.5 173

Téng cdc tin s§ kifu gen trong 1oin bd quédn the bang | hay 100%.
Tan s& cla mot kiéu gen nhdl dinh cd thé khdc nhau & nhimg qudn thé
khdc nhau. Céc ca thé 1dn 1&n, sinh sén r8i gid va chét di, tdt nhicn mang
theo ¢d kidu gen cia ching. Nguge lai quin thé t6n tai mai mai (néu céc
didu kien moi truong khong thay déi dang ké). Trong qudn thé dy, gen
duge di truyén vir the€ hé nay qua the h¢ khéc. Néu khong cd bién dong gi
16n thi gen s khong mét di. Gen cd tinh lign tuc va 13 don vi cu tao kify
gen trong qudn thé. Xét nhém miu MN ta thiy ¢d hai gen ( M va N) &
mdit locut, nghia I3 ¢é hai alen. M1 alen chi®m mot ty 1¢ nhit dinh trong
tong s& cac alen MN cla quén thé. T¥ 1& dy con duge goi la tin s6 gen.
Vi du phén phdi tan s6 gen ¥ hai dia phuang nhu sau:
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Bing 4.2. Tan s0 gen M va N caa nhém mau MN

Pia pharmg Gen M Gen N
Grinlen 0913 0.%7
Alxdlen 0.57 . 0.43

Néu goi tdn s6 gen M 1a p, tén s6 gen N 14 g. Tan sd gen cling tuong

nr 1dn s0 kidu gen:

p+qg=1l 4-0
Tan 56 kiéu gen:
M Ia p*; MN 2pq va NN 12 q-
P q
P L P4
q pq q°
pi+2pq+g =1 @ -2)
(p+q) =1

* Pintomg phdp tinh 1dn s& gen

Trés lai thi du nhém mau MN cla muc tén. Trong quin thé ta dém

duoc D ¢ thé cé nhém mau M, H cé thé ¢d nhém mau MN, R cé thé

thude nhém méu N, 16ng 6 cd the 12 T thi:
D+H+R =T

Méi ¢4 thé mang hai gen, viy tong s gen1a2 T,

(4-%

Mot ngudi nhdém mau M mang 2 gen M.
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Mot ngudi nhom mau MN chi cé 1 gen M.
N vay tin s gen M trong quédn thé ndy (k¥ hicu 12 p) s& &
2D+ H D+ 0,5H

= = 4-4
p p- T 4-4)

Tuong tr ta c6 tin sd gen N s& 1

R+H R+03H
T 00T

q = (4-3)

Hoicg=1-p
4.1.3. Dinh luat Hardy - Weinberg

Nam 1908, Hardy mot nha todn hge Anh va Weinberg, mot bac st
ngudn Diic da doc 1ap ciing tim ra mot diéu 1y thi. Didu 4y di trd thanh
hon d4 tang cta nganh di truyén hoe quin thé va duge gol 1a dinh ludt
Hardy - Weinberg.

Dinh luat phat biéu:

Trong nhitng didu kién nhét dinh, mot quan thé 1on c©o hon phai
ngiu nhién (Panmixia hodc Random mating) tin s6 gen vh tin 56 kidu
gen khong thay d6i qua cdc thé h¢.

Néu trong quin thé hai alen M va N cd tdn sG1a p va g, € c6 3 kidu
gen (mg véi tinsd: P 3 2pq 5 g

Thé hé con c4i cia ching ciing sé ¢ gen M v tin s6 p va gen N vdi
ty le g. Ngoai ra 3 kifu gen ciing c6 tén s nhu & thé hé cha me, nghia la:

p'+2pg+q =L 4-6)

Day 13 trang thdi can bing mang tén can bing Hardy - Weinberg.
Trang thai ¢an bing nay xdy ra trong nhimg diéu kien han ché, thi du
nhue:
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s 6 hon ph6i ngiu nhién nghia 12 moi c4 thé déu cé cling kha
nang hon phdi véi mot ¢4 the bat ky thude gidi linh khic.
e Khong c6 nhimg 4p lyc tign hod nhu ddt bién, chon loe, dong
gen..._tac dong vao quin the.
e Cic Xidu gen cé cung 4o thy tinh (fertilization) va clng stfc s9ng
{viabiliey).
Quan he giita tdn s gen va kifu gen cia mét cap alen can bing
Hardy - Weinberg i xdc dinh tdn s6 di hgp ¥ trong quén thé.
Thi dii: |
{J ngudi bénh bach tang (albinism), de mot cap alen 1an trén nhidm
sic thé thuomg gay ra (ky hiéu 1a aa). Theo Stern (1949) tdn s8 ngudi bi
henh s& 1a 5.10°,
Vay, néu goi q ¥a tdn s6 gen a, tacé g’ = 5.10°.
N&u khong tinb dén s€ 1 vong do chon lopc ty nhién tdc dong thi:

{ {
15050000 141

Tén 7 di hop 1 trong qudn the sg la:

l
(1- =)= —

2g (1 =12
= 2x = a1 10

Mac ddu chi cé mot nguin bach tang trong 20.000 ngudi, nhung e
70 ngudi d4 c6 mOt ngudi mang gen bach tang.
(Quén thé can bdng cd ba tinh chdt sau:
1. T4n s6 kidu gen di hop wr khong bao gidr16n hon 0.5.
H=2pgq
H co gid i cue dai kbl dH /dq = 0. Ta co:
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dH d(2q - 2q°
N _ {2q - 29°) - 2.Hq,
dq dq
2-Hgq =0
1
= = —
q 2 l
2pq=2x0,5x 0,5 ZT

2. Sa di hop tir nhiéu hom s& déng hgp tir 1791 hodc déng hop tr lan
nhung it hom téng cla ching: H> DvaH> Rinhumg H<D+R.

1 NéuH=2pq. Trongdé p’=D,q =R

Vay H=2+vDR @-7

4.1.3.1. Xét trang thdi cdn bdng cia quédn thé trong truomg hop
dong trii

Nam 1954 Race va Sanger thidy trong mot quan thé 1279 ngudi Anh

tén sa nhoém mau MN nhu sau:

M% MN% Ntz
28 38 49 57 . 2205

Qudn thé niy c6 & trang théi cin bing khong ?

P& trd 1o cau hdi ndy nguii (a tinh tdn 6 gen M va N theo cong
thitc (4 - 4) va (4 - 5). T nhimg tin s& gen 4y ta c6 thé tinh tan s6 kicu
gen cin bing 1y thuydt theo (4-2). Ta s& ¢d:

Kiéu gen MM MN-NN gen M - N

Tan s thee t8; 28,38 - 49,57 - 22,05 5216 - 46,84

Tin 53 1§ thuyét: 28,26 - 49,8 - 21,93
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Diing phirong phap test ¥° 12 thdy 1dn s6 thue 1€ hap véi tin s6 can
bing Iy thuyét, nhu vay quén thé niy dang & trang thdi can bing di véi
nhom mau MN.

4.1.3.2. Xét trang thdi cdn bang cita gudn thé trong truong hap cé
irdi iin

Khi ¢6 tinh tri} ta chi thiy ¢6 ha kiéu hinh: t6i va lan. Cho ring:

¢ = PIT: T=D+R
q = Vb1 (4-8)

Duong nhién cong thitc (4-8) chi o6 gid tri khi c6 hon phéi ngdu
nhién. Thue 1€ ¢6 ba kidu hon phéi: ol vai 10i (D x D); 1201 véi fan
(D x R) va giita lan v nhau (R x R).

Bdng 4.3. Ba kicu hon phéi vdi cic tin 6 gen

] Con cii
Loai hon phai Tidn 36 hom phesi Troi Lan
1.Tr0i X Troi (1 - F = p(1 + p¥ p1 + 2q) Py’
2. Trdi X Lan 2p%(1 - ¢%y = 2pq(1 + @) 2pq” 2pq’
3. Lan X 1.an @y =q 0 q* |
Tdng cdng 100 P 2pg g’

Ty 1¢ Suyder (1932) vé sd con mang tinh trang lan trong tdng 58 con
cdl cuia loat hon phdi thit nhdt v thir hai 12

§= ; g, =1 4-9)

Cl+qt T (l+q
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Sau khi xéc dinh gid tri cla g, ngudi ta tinh ty & con ¢6 tinh trang
lan 15 thuy€l Jho timg loai hon phdi, dem so sénh ty ¢ 1y thuy@t vdi ty 1&
thue 1€ ta kit luan duce quén thé dy cd can bang khong.
Thidu:

Kha ning ném vi ding cha chét phenylthiocarbamid (PTC) & ngudi.
Neém ding 1 toi, khong thiy dng 13 lan. Ngudi 1a chon mdt nhom
ngudi, cho ho ném PTC va thu dugce két qua nhur sau: ¢6 1.600 b& me vi
2,038 con cdi. Miu cia ching ta cé T = 2638 cd thé. S5 lidu cu thé trong
bing 4.4.

Bdng 4.4. S6 ngudi ném dang va khong dang PTC

85 tugng va 56 lugmg con ném Tong s6
loai hon phoi Pring Khong ding
425 (Trdi x Troi) 979 130 i059
289 (Troi X Lin) 483 278 761
86 (Lan x Lan) (5)* 218 218

Ghi chii: * C6 thé 11 con khong hop phép, con nudi, hode do c6 thé
khong chinh x4c - khong duge diing d€ tinh p vi g thue t€ cling nhu 1y
thuyét.

Ta ¢ 2 (86) + 289 bd me v 626 tré cm 14 & trang thai lan.

Nhu viy ¢ = {2 (86) + 289 + 6261/ 3638.

¢ = 0,2088 = q=0,546
Thay vao (4 - 9) ta ¢6 nhimg 1y 18 Suyder I§ thuyst:
S, = 0,125 5, = 0,353
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Céac gia tn quan sat dudce 1a:
130 278
—=10,123 —— =1,365
1059 761 '
Ding phuong phép test x° ta thay nhimg gid tri 1y thuygt va gquan sat
phi hgp v@i nhau (khdc sai mot cdch khong o6 ¢ nghia). Vay qudn thé
niy ¢ trang thai can bing ddi val tinh trang ném vi PTC.

4.2. AP DUNG DINH LUAT HARDY - WEINBERG

Pinh ludt Hardy - Weinberg dugc xay dung va phdt tnén tropg
trutmg hop dién hinh cé mot cap alen. Trén thuc t& ta ¢6 thé gap nhidu
trudng hop phic tap hon: da alen, da gen, lién k&t gidi tinh, gen da higu
... Moi he théng di truyén déu cé thé & dang can bang. Tuy nhién, he
thong di truyén cang phifc tap cang lau ti¢h dén trang thdi can bing hon.
Ta hay xét mdt vai trudng hop dién hinh nhat.

4.2.1. Alen

Nhitng trudng hop c6 hai alen tdn s& cia chiing 13 p va g thi ba kiéu

gen duge tinh bing biéu thirc:
(p+q¥=p +2pg+q =1
Khi gap nhiing tnzémg hgp 6 ba alen tro 1&n tan s6 cdc gen sé 1a pyy,

Biéu thire khéi quét tinh tdn 6 ki€u gen s¢ nhur sau:
(p+q+r+..)Y=1
Vai hg thdng ba alen, sé cé:

(p+a+r¥=p°+2pq+q° +2pr+2gr+r.
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Goi ba alen 2 a', a°, 2%, ta co the vict:
Tin 6 P +2pq 4 qd +2pr +2qr + r

Kifu gen: a'a' A ata owa ad a’a’.
Tén s& gen dugc tinh bang cach sau:

2Ha'a') +a'a’+a'a’

e ———_—

ap= 4 - 10
(a)p 0 { )
. ala + 2aia) +aa
(@)= e —— @-11)
2T
ala’ + a'a + 22w
(a™)r = ( 4-12)

2T
Khi ¢6 tinh troi, ta gid thiét quin thé dang can bing, nhif vay:
R/T = ¢ (nhimg cd thé mang tinh lany;
vay: r=VR/T (4 -13)
56 ¢4 thd ¢6 Kiéu hinh trung gian v lan T
Q=g +2qr+r
Tin s6 gen a° [ q ¢ thé viet Ja:

q=g+r-t= V(g fy o NP
N e e

q= YQ - VR (4-14)
Vi p=1-(gq+0D (4-15)

Vi du: Nghién ¢du nhom méiu ABO cha 1849 ngudi, ngisi 1a thdy cd

08 e ¢6 nhém O, 699 nguisi thudc nhom A, 259 ngudi cd nhdém B

v 83 ngudi thudc nhém mau AB. Hay tinh tdn s& cdc gen.
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Bdng 4.5. Nhém méu va tan s¢ ki€u gen

Kidu gen 13 AA, AD BE, BO 00 AR
Nhém méau A B O AR
Tdn 58 1§ thuyét T opt4+2pr g+ 2qr r 2pq

Ap dung céng thic (4 - 13) 1 cd:

808
Pz — e =0,4369 > r=066
1849

Theo cong thitc (4 - T4) ta lai cé:

~| f2‘39 + 808 L /80
= 0,76 - 0,66 = 0,10
1849 1849

=1-(g+n)=1-(0,10+0,66) =024

Pac diém Lhung cua nhimg h¢ don gen (hodc thé da gen) 1a néu ban
diu quan thé khong & trang thai can bing, thi sau mdt the he hon phoi
ngdu nhién {panmixia) nhimg tan s6 kiéu gen mdi s& & dang can bing.
Nhimg h¢ da alen & trang thai can bing ¢6 hai tinh chat:

1. & lugng di hop 1 khong qué 0,67 khi ¢ ba alen (H < 0,67)

Vi H=2pq+2qr+2pr.-
S5 lugng di hop tir trong quidn thé kom nhitkhis  p=q=r=1/3.

1 t 1 1 l

Chui % S6 lugmg di hop tr idi da doi véi mét locut cd n alen li
a-1

n

(4 - 16)
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2. Tdng cc ty O gilta hrong kiu gen dong hop tir cua mot alen v
toan bé kiéu gen ciia alen dy trong mot locut bang 1.
Khi 6 ba alen ta duge:

z * 2

P + 1 + i
P +2p + 2pq g’ +2pq + 2qr r +2pr + 2qr

= |

4.2.2. Pa gen
Khi hé thong bao gdm trén mot gen finh hinh s& phic tap hon. 6]
nhimg trurdmg hop mot gen trén nhiém sic th thutng (autosome) cin
bang dugc thigt [ap qua mot the he hon phdi ngdu nhién (panmixia). DL
véi da gen hay dom gen lien k&t gidi tinh, céc tdn s6 ki€u gen sé tién dén
can bing qua nhiéu thé he. _
Truimg hop hai gen Aa va Bb c6 9 ki¢u gen rft ci.
AABB; AABb; AAbb.
AaBB; AaBb; Aabb
AaRB; aaBb; aabb
Khi d6 ta ¢ ma trin sau:
11 £12 713
Z= | £21 722 7213
231 232 733
Téng 9 tdn s6 7. = 1 {X Zij = 1) céc hang ngang cho ta 1dn s& cia
AA., Aa va aa. Nhiing cot doc cho ta tin s6 cia BB, Bb va bb.
Bon loai giao i cling 6 the sdp x&p tuong tw:
AR, Ab gll, g13

o) g =
aB, ab 31,33
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Téng 4 tdn s6 cila g ciing béng 1 (g = 1)

Tén s& giao $it duge tinh dya rén tdn s¢ hop b trong quan thé. Ta dé
thdy ring hop t AABB chi c6 mét loai giao tir AB, hgp tir AaBB va
AAbb cho 50% giao tir AB, hgp tir AaBb cho 25% giao tr AB...

gl =Z11+0,5(Z12 4721 +025 222 |
Dodétacd: | g3l =Z31+ 05221 +232) + 025722 “-17)
g13=712 + 0,5(Z12 + 7Z23) + 0,25 Z22
| 833=27233+05(£23 + 23N+ 025 222
Goi p 12 tin sd alen A, i
Goi g 1a tdn 56 alen a.

Goi u 13 t4n s6 alen B.

Goi v 12 tdn 56 alen b.

Cic tdn s gen c6 thé tinh trye tép tir céc ty 1€ hgp i hay dua trén
cac ty 18 giao 1. Vi vily:
[ p=gll+g13=21. +0,5Z2.
q=g3l+g33=73. + 0522 (4-18)
v=pi3+33=2.1+0522
| V=13 +g33=7340522

Quén thé cin bing phii c6 nhimg diéu kign sau:

Tén s& ki€u gen phai li:
P’ 2 pluv v
2 pqu’ 4 pquv 2pgv {4-19)

g’ 2q°m q*v*
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Tén s6 giao (i s thod man ding thiic:
gllx g33=gl13xg31

C6 thé thiy rﬁng.'hieu pll xg33-gl3xg3l =d.d bidu thi khoang
céich gifta qudn thé hién tai vé1 trang thdi can bing. Naudi 1a da ching
minh duge hieu s& d nhd di mdt nia qua m&i the hé. Khi d = 0 thi qudn
thé can bing.

Vi d, 1a higu s6 ban ddu, ta cd:

Lim (0,5)d,=0
n—»mw
Ciin n the he dé d, tién tai 0. Mot qudn thé bt ky vai d, = 0 thi ddn

thé he th(t n s& can bing. Trong thyc t€ ta Khong thé chir dén vo cue. VA
mot gid tri d twong 461 nho ta s8 c6 thé coi nhu qudn thé da cén bing.
Téic do tién 16 cin bang phu thudc 40 16n cha d,. Néu d, nhd, quan thé
lién 161 can bing nhanh. T6C d¢ tien 16 can bang t¥ 1& nghich vdi s& locut
duge xét. Nhimg heé da gen 1dn sé fi&n t& can bing vo cing chdm chap.
Su lien két gen cing 4nh huing khong nhd t6i 16c do can bing cia quéin
thé, cang lién k& manh cin bing hda cang cham.

4.2.3. Gen lién két gi6i tinh

Dua vio gidi tinh chia céc cd th€ thinh hai nthém: nhém dong giao tir
v nhom di giao 1. ¢} ngudi phu nif chi san sinh ra mot loai giao t mang,
nhidm sic thd X, nam gidi ¢d hai loai tinh trung mang nhiém séc thé X

heac Y. Quan he giifa 1in & gen va kifu gen & phu ni¥ (ddng glao i)
gitng nht trudmg, hop gen trén nhidm sic thé thudng.
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O nam gidi (di giae W) chi oo mot gen va mot kidu gen. Vi viy,
trong qudn thé phu nir ¢é 2/3 3 gen lign két gisi tinh va nam c6 1/3 s6
gen loal nay ma thoi. Vi du b¢nh mau khé dong (remophilia).

Nif gidi Nam gi®1
AM Aa A A a
D H R K L

Tin s0 gen A dnitlap, =D+ 1I/2 H,
cidn & nam p,, = K.

Trong quin th8 gen A sé ¢d 1n O nhar sau:

p=23p:. (4-20)
=13 (2p+ pa)
=13(2D+H +K) (4-21)

Néu 1dn s6 gen & nif va nam khong bing nhau thi quin thé khong cin
bing. Trong qué trinh lién 161 can bing tén s& gen trong toin b qudn thé
khong thay déi nhumg dao dong & hai gidi tinh. Con trai chi nhan gen lién
kit gidi cha me (nam trén nhidm sic thé X), nhu vy p, cia the hé nay
bing p, cua thé hé trude.

Trong khi 6 con gdi nhan pen lign k& gidi tinh tir cd bg 14n me,
vay p; clia the hé ndy bing trung binh cdng cila py, va p, cla thé hé tnudce.

Pa=p"
pY=1/2(p' - Pl

Hicu tdn s6 gen giita hal g1 tinh s la
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pi- ph =- L/2Ap} * pp) (4-22)
Nghia 12 bing nifa higu tin 56 gen cha th he trudc nhumg khac dau.
N1 the he higu tan s& gen gidm di mot nira cho dén khi can bang. Ngug
1z dii ching minh duge ring sau 6 the hé thi tdn s gen xem nhu can bing.

4.3, HIRN TUQNG CAN HUYET O QUAN THE NGUOI

Can huyéi cé ¥ nghia 1dn uong di truyén hoc. Anh em he hang gédn
¢6 nhigu kha nang mang mot s6 gen giéng nhau hen phimng ngudi khong
phai ho-hang gan. Nhimg cap giao phai ¢in huyet thuong sinh ra con cdi
ciia ho Ya déng hop tir d&i vai nhiéu gen hon I nhirg cap giao phai binh
thubng. Vay can huyét 12 gi?

4.3.1. Hién tuung can huyét

Cin huyét (inbree) 12 hién tuong hai o4 ihé ¢4 it nhat mot “ong” 6
chung.

Giao phdi cin huyét (inbreeding) 13 hien tuong giao phdi gilta hai cd
thé c6 cing mot té tién chung, thudng khong nhiéu hon 4-35 the hé.

Theo quan diém tién hod thi mo1 ca thé thuec cing mot loai déu it
nhigu can huyét, vi 18t ca déu cé mot ngudn goc 1 & tién xa Xua. Nhimg
trong thyc & vé mat x& hoi hoc thi & quén cu dén, giao phol tir 4- dl e
len khong duge coi i can huyét.

Tén suat giao phéi can huyél teng cde quan thé khac nhau thi khic
nhau, phu thuge vao cdu tric quén thé va phong tuc tap quan clia moi
quan cu dan. Trong lich st % hoi loai ngudi, néi chung sif glao phéi gilia
cha me va con ¢di, gilta anh chi em ruot déu by cam dodn va cot la “loan
luan™. Nhung ¢6 noi, ¢é lic hién tueng nay lai dige khuyén khich. Ching
han cdc tridu dai xa xua & Egyp (Chau Pbil. ¢ Inca (Chau My} nguti ta
khuyén khich hon phd giifa anh em rudt vi 1y do théng il Xé héi “mdu
vua” chi co thé tron vdi “mau vua’.
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Nhin chung tin suil giao ph&i cin huy#l trong cdc guan thé thip (trir
nhitng trudmg hop biet lap - isolate). Theo Adams va Neel (1967) thi tan
suat nay & bang Misigan (M¥) chi€m khoang 1/10.000 tré so sinh, & Y
khoang 1/100.000,...

Malécot (1948) dua ra khdi niém vé su gidng nhau theo huyét théng
cha 2 ban sao cia mot gen & ngudi can huyét hay két qua cha nédi phd
(inbred). Theo giai thich cua Malécot thi £ ring la mot ngudi cin huyét
S& ¢6 mot ong 16 chung cho ca cha 1an me. Nhif vay thi ngudi can huyét sé
chi nhan duoe hai ban sao clia mét gen clia dng (6 chung truyén qua bé va
me. Hién tuang nay nguddi ta goi hai bin sao dy 1a “gidng nhau theo huyét
théng™” (by descent).

Bén than hai alen cdn cé thé gidng nhau theo ban chal {by nature),
ndhia 1a chiing ¢6 thanh phin ciu tao vi chie ning di truyén giong nhau.

Bic¢u dé cé nghia 13 nhiing gen giong nhau theo huyét thong nhat
thiét phai giong nhau vé& ban chit, loai trir c6 dd1 bién xay ra.

Tuy nhién mét ¢4 thé nio dé déng hgp tr v& mot gen sé o hal gen
giéng nhau theo ban chdt & mot locut, nhung hai gen iy khong nhét thi€t
phai giong nhau theo huvét théng,

4.3.2. Hé so can huyét trong quin thé
Theo Malécot {1948) thi ht s¢ can huyé€l F 12 xdc sudt méa mot cd thé

¢6 thé nhan duge 2 gen giéng nhau theo huyét théng & mét locut nhék
dinh. '

Cong thifc chung la

Fa |

n+n'

X (1+Fy),

trong d6: n, n’ la & bac huyét thong, F, 1a hé s& can huy&t clia 3 tién

chung.
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Trong thnfe t&, hién wong da can huyel dude gap phd bién hon, wic Ja
<6 nhiéu cap td tién chung. Trubng hop nay ¢é hieéu qua tich luy (additive)
déi vdi gid tri cua F nhu sau: m&i mach n thé hé déng gop (/2" vao hé
53 cin huyét chung.

Trong nghien ciu quén thé, ngudi ta thutng do mic do can huyél
trung binh theo cong thikc:

o= 2.PF.
trong dé: P, [ tdn sudl cdc cd thé giao phai can huyét;
F, Ja he s6 can huyét cia cac cd thé giao phdi can huyét.

He s8 o & cdc dan igc wen the gidi irong timg giai doan lich su khac
whau thi khdc nhau va thubmg nhd hos 1/1.000.

4.3.3. Hau qué ciia giao phdéi can huyét

Giao phéi can huyét 1a nguyen nhan lam tang ty 1¢ déng hop tif trong
quin thé. K&t qua la lam gidm gid tri thich nghi (fitness) ¢ nhimg cd thé
ma dong hop 1 theo gen lan kém thich nghi hon di hop tr. Ching han
kiéu gen HbSS bi chét do thi¢u mdu dang héng cdu hinh Jiém, kidu gen
1ibss bi chél do sat rét dc tinh, kiéu gen HbSs bj thiéu miu dang hdng cau
hinh liém thé nhe, bi s6t rét nhung kKhang chuyén 4c tinh.

Mac dit ban than giao phdi cin huyél reng quan thé khong lam thay
ddi tin suat gent ma chi lam thay d8i genotyp. Nhung tang tr vong va do
d6 thay doi tdn sudt gen vA tin sudt genotip 1a tic dong cita chon loc. Kiéu
tac dong nay cliu chon loc duge do bang mot dai lugng got 14 “stc ning di
rruyén”, we 1a mét ¢ ¢a thé phai chét dé cho quan thé dugc tién hod -
ngidi ta ding cac dan lidu 1 vong dé tinh stc nang di truyén trong quan
thé. K&t qua théng k¢ cho thay, c¢d | 1% tré sinh ra do gizo phél can huyéi
miic mot bénh di truyén ndo do.

Ty i& 1l vong tién sinh san cling Lang tuyén tinh theo hé 6 can huyeét
clia cd thé va giao phéi can huyét chi anh himg ddng ké dén can bing
quén thé khi he sd can huyét irung binh 1ém hon 0,001.
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Nhiéu loai bénh, tal ¢ ngudi la do hdu qua cua viéc giao phoi can
huyét da duge biét dén, nbu cdc bénh 1at & tal, mat, nao gap voi tan sual
cao. VE sau ngudi ta cho rang nhing bénh tat pay Khong chi giy nén do
cdc dong hop L lan, ma con cd val td clia cé di truyén rdi va nhidu yéu
t phic tap khdc, k€ ca y&u 10 khong di Truyén.

Bdng 4.6. Ta vong (%) do giao phoi can huyét

(A: Ty le ur vong o nhimg quin thé giao phol ty do: B: Ty 1 ur vong &
nhitng quin thé c6 he sd can huyét F = 1}

[ - _ 1 B =
£ 23 Etzafiz ER3gfs) &
ol = ZEETEoA| S EGC 0E'S =
5 5.8 59525516558z %5| &
£ & E’EUUEE: EEUUE 5

Da Psrazin 43.8 i 3,

den Tanganika 32.1 |

Hiroshima _- 11.4 !
Nagasaki \ 104 |
Shizuoka
Da {ndng, thon) \ 1.6 )
ving | Shizucka
(ngoai thanh} \ 134 l|
Shizuoka {nf
thanh) 13.0 l
[ My | 168 |

Da [ Bac Thuy Dién 25.6 |

o [ Chicagd. My 226 l
Brazin ] 3.1 1i

l [ e 1 22

Dewey va cong su (1963) di tinh duge 114 locut tham gia vao vige
gdy ra bénh tinh thin & ngudi, Trong tnKmg hop tinh cA anh hudng cla su
thay doi cdc toc do dot bign thi s& lecut cha hoi ching rén s€ vao khoang
fir 114 dén 330. Nguds ta ciing da bigt dén 34 locut gay tat cam-diéc bim

sinh, néu k& dén anh hudng ciia 4ot bién thi con <6 nay len t6i hang tram.
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Fraer (1965) da xac dinh duge khoang 60 locut ca lign quan dén tat mu
bdm sinh.
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Chuong 5

D! TRUYEN HOA SINH

5.1, POT BIEN GEN VA SUTHAY THE MOT AXIT AMIN DUY
NHAT

5.1.1. Cic dang hemoglobin

(3 ngudd, cfu tnic hay dot bién di truyén vé& hemoglobin dudge nghién
i kha 19 mi qua cic dang khéc nhau, duge khéi quét hod cho cdc bénh
1§ phan tir. Dac diém hemoglobin binh thudng 6 foa HbA gém 4 chudi
polypeptit chia 1am 2 loai 2a va 2 fi; c6 loai HbA2 gbm 4 chudi
polypeptit chia ¥am 2 Yoai 20 v 2 5, day 1a hemoglobin clia ngutfi tnidmg
thinh. Con & bao thai o HbF gém 2 chudi @, 2y. Nhimg hemoglobin
bénh 1§ 13 nhimg hemoglobin ¢6 c4u tric bi bicn déi, ching han HbS cua
ngudi bi benh héng cdu hinh 1iém. Bénh hong cin hinh hém do Pauling
(1949) phét hign, dén nam 1957 Hahn midu & tj mi. Trong diéu kign ¢
ddy dt O, 1& bao hong cdu cd hinh ovan. Khi thigu O, t& bao hdng cdu
kéo dai thanh hinh 1w 1iém. Bénh niy phan b6 chd y&u & ving Trung
Phi va Tay Phi, cd 3 20% dan 56 mic benh; 1949 Veel, Beet thidy bénh
nay duoe di truyén. Nhimg ngudi bénh tieu huyt nhe & trang théj di hop.
Con nhitg ngudi bi nang & trang théi déng hop. Cic gen nay di truyén
theo dinh luat Mendel. Ngudi ¢ bénh & trang thdi di hop hon phdi v&i
ngudi khong c6 benh, thé h¢ sau c6 50% mang bénh, didu niy chimg &
tinh trang niy 12 don gen va tuln theo dinh luat Medel. Trong thdi gian
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nay ngudh ta xdc minh bing dign di thay HbS c6 mdt thanh phdn, cdn
HbA 6 nhimg vét khac nhau nghia Ia n6 kivic nhau vé nhing tiéu phin
cfu tric. Ngudi ta cdn phét hién duce dang HbC (I.Tano,1950). Su di
truyén HbC gidng HbS. Dang Khic, co thdy ca HbC va HbS khong ¢é
HbA diéu ndy chimg 1 gen ciu trdc HbC va HbS khong cling ndm trén
md! locul

5.1.2. Cau triic cha cic dang hemoglobin

HbA bao gém 4 chudi polypeptit 2a vd 20, ching 13 nhimg
Tetrapolyme a2 va p2. Chudi o gbm 141 axit amin chubi p gém 146 axit
amin. Bon chudi nay két hop thanh cdu tric bic 4 a0 nén phan wr
hemoglobin ¢é cdu hinh hét sic dic mg. Phan tir hemoglobin gdm hai
phdn 12 nhan hem (nhém sit) va globin {gém 4 chudi polypeptit). Méi

chudi polypeptit chita 1 nhan hem trong cdu hinh kiéu tii.

Do vay, HbA khic HbS vé két qua di¢n di, 1959 Tgran phél hién su
sai khdc bing phuong phép ban d6 peptit. Tac gid 1dy hemoglobin tach
her, sit dung tripsinaza cit polypeptit thanh céc doan nhd. Tripsinaza chi
cht lién ket giita lizin va acginin. Pem hon hgp nay dién di va sau diy
chay sic k¢, thdy tidu bin sic k¢ d6 HbA c6 da 56 thinh phin gib’ng
HbS. Duy chi cé mot vét dac trung & mdi loai. Xét véi nay thiy c6 8 axit
amin, trit oy kKhd gidng nhau. J

viti 1 2 3 4 5 6 7 8
HbA (]3) valin-histidin-leuxin - tirozin - prolin - glutamic - ghixin - lizin
Vit val -his  -les -tit  -pro gl - Gl -Liz
HbS ({3) valin - histidin - leuxin - tirozin - prolin - valin - glixin - lizin
Vigttht: val -his -lew  -tr -pro -val -G -Liz
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Nhir vay 30t bién xdy ra & vi tri thif sau. Ngay nay ngudi ta da phit
hign hon 150 loai bénh lién quan dén hemoglobin. K&t qui nghién ciu

cdc thay d6i o va P dura vao phuong phép dign di.
3.1.3. Ma di troyén

5.1.3.1. Bang bo ba md di truyén (bdng 5.1)
5.1.3.2. Md ¢ ddc trung
»  Van nang cho mei loai sinh vat khic nhau.

*  Mi thoai hod, nghia Ia mét axit amin duge nhiéu b ba xic
dinh. C6 bo ba v6 nghia, nd khdng x4c dinh mét axit amin no,
va duge xem nhu diém k&t thic cho vidc tdng hop mot
polypeptit. Néu dot bién gay vo nghia doan gilra nio ddy cia
bing mi, luong thong tin duge dich {t di. Khi xét trudmg hop
glutamnic c6 2 bo ba gém GAA va GAG, con lizin ¢d AAA va
AAG thi thiy:

Lizin T AAA
Glutamic: GAA

J day G da duge d6i bing A, do vay glutamic d3 duge thay bang

lizin.

Trutng hgp bién d8i glutamic thanh valin.

glutamic GAA GAG

Valin GUA GUG A-U.

Diéu nay ching t ring dot bién xay ra & chudi B & vi i s6 6. DOt

bién xay ra & gbc bazo thid 16 461 vdi lizin, valin la & gbc bazo thir 17.
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Bdng 5.1. Bo ba ma di truyén

U X A G
1010 XU Serin UAU Tirorin UGU Xistein
phenylalanin ‘
U | UUX UXX Serin UAX Tirorin | UGX Xistein
phenylalanin
UUA Leuxin UXA Serin LJAA Vonghia | UGAVS nghia
UUG Leuxin UXG Serin UAG Vénghia | UGG triptophan
XUU Leuxan XXU Prolin XAU Histidin XGU Acginin
UXU Leuxin XXX Prolin XAX Histidin XGX Acpinin
X | XUA Leuxin XXA Prolin XAA Glutamin | XGA Acginin
XUG Leuxin XXG Prolin ¥AG Gluamin | XGG Acginin

AU Tzolewxin | AXU Treonin AAU Asparagin | AGU Serin
A | AUX Izoleuxin | AXX Treomin AAX Asparagin | AGX Serin

AUA Izoleuxin | AXATrconin AAA 1izin AGA Acginin
AUG Mel AXGTreonin AAG Lizin AGG Acginin
GUU Valin GXU Adanin GAU a.Aspactic | GGU Glixip
G | GUX Valin GXX Alanin GAX a.Aspactic | GGX Glixin
GUA Valin GXA Alanin GAA Glutamic | GGA Glixin
GUG Valin GXG Alanin GAG Glutamic | GGG Glixin

Song, khong phii moi bién déi nucleotit déu din dén bign ddi clu
triic protein. Ly do chinh 14 ¢6 phiéu bd ba md hod cho mot axit amin.
Déng thii o6 dot bign din 16 sy Wng bop chudi peptit bi ngan 3. 7.
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triic ndy khong tén 1ai hodc ¢6 sai khic khé phat hién. Néu cdu tric
khong 10n tai s& khéng cho xudt hign loai protein do né qui dinh. Day
chinh 14 mot ddu higu dé tim dot bign. Nhye vay, do k&t qua cla dot bidn
1am thay d6i gdc bazo nito né con phy thudc vao vi trf cla axit amin
frong cdu inic bac 1 cita protein. Sur sai khdc vi trf trung tAm hoat dong
hay ciu néi, din t6i thay déi chife nang nhung it quan trong. Nghia Ti cdu
tric bac | Ii quan trong nhit trong hé thdng cdu tnic - chiic ming.
S.1.4. Hi¢u qua cua sy thay thé mét axit amin

DOt bién diém ¢6 loai anh hudng rat it, o6 loai dnh hudng sau sic
den chifc nang cda gen.

5.1.4.0. Xét bénh héng cdu hink luii liém

Loai HbS, do ¢6 si thay the valin cho glutamic ket qua 1a di hop ur
HbSHbA. Khi thitu O, xdy ra hian tugng hdng cdu hinh lidm, do hem
clia HbS Hing tha, gy bién dang cho (€ bao. Néng do héng cdu hinh liém
cao, 1€ bao b va, HbS tao chudi dai kay lang. Tir mét axit amin phan cue
(glutamic) dugc the vi b mét axit amin khéng phan ey (valin). Déng
thisi & vi U s 6 niAm trén bé mit cia phan tr, theo Lerman thi trong
trang thii khéng c6 O,, axit amin khong phan cye bi hiit saﬁg doan ba
sung cua phan tr hemoglobin bén canh, Trong hemoglobin ¢4 2 chudi B
bi htit sang phan t 5 ben canh theo hudng ngurge nhau s& ¢ sy bit dinh
tao son dai, lam gidm mirc hod tan cia hemoglobin ddn dén hi¢n tugng
ket tia. Ngudi déng hop tir HhS/HBS o néng do héng cdu hinh liém cao
va sur két ling hong cdu ddu tign dién ra & tinh manh nhé do thicu 0,
hemoglobin tao soi pay tic & vi mach, tinh trang thiés oxy xay ra 1€p tuc
¢ mach 1&n, nén mach In ciing bi tic, din dén st huy hoai mo hay co
quan. ’
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5.1.4.2. Bénh melhemogibbin di truyé’i;:,

Co ché van chuyén O, clia nhom hem:

Hb(Fe,”*) —Hb(Fe,Fe™) « Hb(Fe,"Fe™y} « Hb(Fe®* Fe,™")
—Hh(Fe,”*)

Trang thi Hb(Fe,’*} goi 1a methemoglobin, trong cdf thé ludn o qud
trinh thuin nghich nhu trén. Phan tng nghich xdy ra duge nhd enzym
phuc héi 12 methemoglobinreductaza chuyén Fe** — Fe?*. Trong cd thé
da phdn 1a Fe,’” con néu nhu ham lugng Fe,** tang qud mic binh thudng
s& din dén bénh ly. N6 s& khong lien k&t duge v&i O, hay khong vin
chuyén ducc O,. Kidu hinh 1 ngudi xanh tim toan than. Bénh nay chinh
do thi&u enzym phuc héi methemoglobinreductaza.

Ciing ¢6 truong hop né thay ddi he thng enzym cia hemoglobin chid
khong phii do enzym phuc héi trén.

Binh thuomg Fe™* lién két véi polypetit & chudi o, 1ai vi tf axit amin

87 1a histidin: Histidin 87 - Fe** - O - histidin 58
& chudi B: Histidin 92 - Fe** - O - histidin 63
Dang binh thudng ‘ Dang Hb meth.

Ocssrq_o-r-ez*-u&ib 633 o (-Fe'— 92 >

o B a B

Hinh 5.1. §6 db cic dang hemoglobin binh thuimg va methemoglobin.
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¥ Bénh HbM - Beston

Tai vi tri 58, histidin dugc th€ vi tirozin, khi Fe’* 6 O, thi héng cu
& tang thii binh thudng. Nhumg néu Fe™ thi€u oxy nhom phu
phenoltisozin s& lién két véi Fe™ rao phic bén vimg 1am hé théng enzym
phuc hdi mat khi nang chuydn hod Fe**— Fe™. Cfu hinh khong gian
gifng trén.

* Bénh HbM - Nozfolh

Khi glixin & vi td 51 dugc thay bang axit asparagin s& cho dang
HbM Nozfolh. Loai nay khong xay ra hién tuong methemoglobin, ¢o 18
do nhém phu cla axit asparagin khong dinh hudmg trong khong gian theo
kidu nao dé dé lién k& duge vai Fe™ — methemoglobin.

¥ Bénh HbM - Ivate Histidin vi 1rf 87 duoc thay bing tirozin & chudi

5.1.4.3. Bénh hemoglobin khéng bén ving

Do ¢é sit thay thé mét axit amin nao dé trong chudi o hodc B din
dén bign d6i cdu tnic khong gian cla hemoglobin gy ra tinh trang dé
bién tinh. Trong trudmg hop hemoglobin-turin & chudi o ngudi ta thiy
phenylalanin tai vi rf 43 bi thay th€ bing valin. Hay hemoglobin -
Gennia thi trong chudi B, leuxin & vi tri 28 duge thay the bing prolin.
Trong da s& tntdng hop, su thay déi nay I3 nhimg phin bén trong cia
phan tr hemoglobin theo khong gian 3 chifu. Cic doan nay thubng do
mot axit amin khong phan cyc khdc, song do kich thudc va d9 bdn viing
sal khéc nhau din t&i hi¢én tsgug bi phd vd cdu tndc. Con trong trucmg
hop, néu mMM axit amin phan cue thé vao axit amin khong phén cuc thi
dan 1 su pha huy nhanh nén ta khong phat hién duoc.
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5.2. MOT GEN MOT CHUOI POLYPEPTIT

5.2.1. Protein "Lai" & cd thé di hop tir
5.2.1.1. Hemoglobin

Khi nghi¢n cim nhimg ngudi di hep tr vé HbA/HBS bing phuong
phép dién di thiy: HbA ¢6 2 chudi a, , B, HbS cd chudi o, , B,. Khi
dién di, hemoglobin bi phén tich thanh cac thanh phin o,p,— 2af}. Theo
s dd hinh 5.2.

ﬂzﬂﬁs
KA [ Y|
afl s
e ™
a3, (e P
HbA HbS

Hink 5.2. Su dé phan tich céic thanh phin cia HbAva HbS,
5.2.1.2. Peptidaza A

Peptidaza A ¢6 trong héng cdu va céc mo khac. Si dung phuong
phap di¢n di € phdt hién. Qua nghién ciu nhimg nhém quin thé ngudi
lem va khédc nhau, cho k&t qui: PepA, ., PepA », , PepA .

Binh thudng thi chi thdy PepA, ; con 2 loai kia thi chi€ém ty & cao &
ngudi da den chau Phi (c6 16 10% dan s6 14 PepA, .. 15 - 20% dan s6 12
PepA ,.;). Qua phan tich, cic nha nghién ciu cho ring day 13 do mot loai
gen nidm trén nhiém sic thé (hutmg qui dinh. Kidu hinh PepA | ., PepA, .
12 dang dfing hop ti.
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Ngudi ta kY higu:
PepA : PepA : PepA,
P 1/PepAl P 1/P3p.|ﬂl3 P /P::pA2
oo a'a® ala?

Tren dién di d peptidaza A thiy co cic cdu tr nhu trong hinh 5.3
dudi day. Trong tnudmg hop .PepA 5, . PepA,.; tham gia vai s0 lugng nhu
nhau thi két qud dién di 46 cia PepA.,., sE rit doi xing. Cin néu khac

nhau thi dién di d9 s€ lech.

—
—

olal o'l atol
Hinh 5.3. Su d6 k6t qua dién di peptidaza A, cho thdy ro ca thi
di hop c6 3 cdu 14
$.2.1.3. Photphataza kiém ciia thai nhi

thai ngudn, enzym nay ¢d khdi luong 10 va mang tinh

Trong nhau
phan

dac tnmg. Qua nghién oy bang phuong phap di¢n di, ngudi ta dé
biet dugc 6 dang photphataza kiém cia nhau thai:
5.6 5 Fy, 81, Fry F, I,

& mudic Anh ngudi thdy c6 phan bd nhur sau:
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8 20%, F, 8%, Li%, 5F 33%, ST,10%, F.I, 4%

Ngoai ra ta cdn gip mot 6 dang khéc, nhumg ty 1@ déu it thip
(<2%?}. Nghién cifu dién di d6 thdy S,, F,, 1, chi ¢6 mot vach, ntc pom |
thanh phdn, cén 3 loai cdn lai gdm 3 thinh phén. S dé gidng PepA. C6
mét s6 tnrong hop dign di d6 d6i ximg, c6 mdét 38 thi khong. Harris
(1967) cho ring enzym nay do 3 gen qui dinh S, F,, I, 1a déng hop i,
con lgi 14 di hop tir. Ngudi (a cling: phét hign duge 50% trudng hop cé
protein lai dicu d6 chimg td hién tuong 1ai nay kha phé bidn.
5.2.2. Nhiéu locut gen cung quyét dinh mot protein

5.2.2.1. & hemoglobin

Ngudi binh thudmg hemoglobin gém oy, f.,, 12 loat HbA:; con o, 3,,
ta loai HbA, ; riéng & thai nhi ¢6 o., s, cdlt tao nén HbF. Chufi o o6 141
.4. con 3 chudi &, B,y ddu ¢6 146 a.a. Trit wr a.a. & 3 chud; 3, By o
nhi¢u phin hoan toin giéng nhau. Vi du chudi v va P gidng nhau 136 vi
trf; chi c6 10 vi tri 12 sai khdc. Higén nay ngudi ta da tim duee cac chudi
gidng nhau nhur sau: _
& Vi B gidng nhau 107 a.a

¥ vi B 2ifng nhau 105 a.a
a vl & gidng nhau 46 a.a

Can cit vio sur gidng nhau ndy, ngudi ta cho ring cic chudi nay 12 do
xudt phat tir mot chudi ban ddu. Ngudi ta ciing cho ring cAc chudi niy la
do nhiing locut gen riéng bidt quyét dinh. Nhur vAy vai bon locut cho ra 3
kidu hinh.

Do dd néu 6 dgt bign xdy ra & locut ¢ thi s& thily kiéu hinh sai khdc
¢ ca HbA, HbA,, HbF. Con ndu dot hign xay ra & cdc locut khic thi chi
cf loai hemoglobin i bi dot bién. Ching han ngudi bi bénh héng cdu
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hinh liém HbA/HbS dot bign & chudi B. Con HbA, HbA, & ngudi nay 1a
van binh thudmg. Thue t€ d3 ching minh ngud bi dot bién & chudi a thi
4 3 loai Hb bi sai hinh. O giai doan sdm cita bao thai cdn thiy chudi ,,
do mot gen niéng qui dinh v, €, , «, &,... Nhur th€ hemoglobin & ngudi ¢é
ti 5, 6 gen qui dinh. N&u mot ngudi di hop tir v& 2 locut gen sé c6 4 kicu
hemoglobin.

o p 3 ¥
aja B/p 5/8 vy

a B & ¥
HbA HbA,, HbE

Hinh 5.4. So d6 vé sit hinh thanh cac loai hemoglobin.
5.2.2.2. Lactal dehydrogenaza

Enzym ndy rdt guan trong trong qud trinh chuyén hod dudng gifta
axit piruvic vai axit lactic, No ¢6 mat & hdu hét cic md. Bing phuong
phdp dién di, nguin ta ¢d thé rit duge 5 dich chidt cla enzym nay: Ldh, |
Ldh, , Ldh;, Ldh,, Ldh;. TV 18 5 loat enzym niay & cdc md khéc nhau, &
co tim hoac than chi ¢6 Ldh, , con xuong va gan ¢d Ldh, . Enzym nay
gom 4 chudi vi 2 tidu phin A va B ¢é cling kich thude, nhing khic nhau
vé trdt tr a.a. Do vay, néu d0t bién xdy ra & A vi B (hi khong anh huémg
gi dén Ldh, va Ldh; cdn nhimg loai khac thi s& xay ra nhitg kifu dot
bién khic nhau, phic tap hon. Thue 1€ gép rdt nhiéu dang di truyén khic
nhau cia Ldh, con dang dét hign thi rdt it gap (thuimg & di hgp ). Ngod
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ra nguis ta con thdy moét ti€u don vi thtt ba goi 1a C, va cho ring lactat
dehydrogenaza cu 3 locut gen qui dinh.

5.2.2.3. Photpho plucomutazn
La enzym xiic tdc trong qua trinh chuyén hoi dudng tir ghico thinh

gluco-6-phetphal. VE mit di truyén o6 it nhdt 3 tocut gen khic nhau
quyét dinh cdu tao cla enzym.

Vi du vé kiéu hinh: PGM1-1  PGM2-1 PGM22
(J Anh g3p tdn s6 wong tng ~ 58% 36% 6%

§.2.3. Su phan bé cda cde locut gen trén nhiém sdc thé quyét dinh
cac dang protein da phin tix
5.2.3.1. Hemoglohin

s Suphdn bé ciia locut ava f

O} ngudi sy phin b cia locut o« va B duge phir hien chil y&u bing
phuong phap pha hé. Vi du phé hé hinh 5.5.

L_E. S Lo
O

o s
I

Hinh 5.5. Pha hé phan bd cia locut « va B.
Ghichi: ®: o HbS: @ :BHbS; % : o HhSva B HbS.
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Qua nghién céu ngudi di hgp t vé 2 locut gen quyédt dinh chudi « va
B bang phuong phdp pha hg. Nguoi ta ket Tndn 2 locut gen nay hoic ndm
&2 nhiém sic thé khdc nhau, hodc nam trén mot nhiém séc thé, nhung rit
xa nhau nén hien tuong 141 16 hop tuong ddi cao.

* Sy phan bo cia locut ffva locut y

O ngudi sy phin bd cla locut B va locut y duge phat luén chu yéu
hang phucemg phép pha he. Qua phan tich va nghién ciiu pha hé mang hai
locut trén, ngudi ta ket ludn ring 2 locut gen nay lién k& vdi nhau. Ngud
ta chura im dugc cd thé mang cé hai bénh do trao ddi chéo, chiing t& hal
locul nay nam rit gin nhau.

i |
Jloendes s

Hink 5.6. Pha hé phan bé cia locut y va p.
Ghi chu;  ®: P HDOS; @:y HbS; ®:yHbSva B HbS.

5.3, LAP  POAN, MAT DOAN VA CHUYEN DOAN VA ANH
HUGNG CUA CHUNG TO1 CAU TRUC PROTEIN

5.3.1. Céc dang haptogiobin do mdt doan, 1ap dean

Lap doan Ja sv cdb trie nhiéu doan giong nhau theo chidu doc nhiém
sic thé. Haptoglobin thudc o, - globulin huy&t thanh duge ong hop
trong gan. NG lién két chdt che va dae thit vdi hemoglobin tr do. Vai tro
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chinh chyra bigt 15, ngudi ta cho ring nd giff chirc nang lam gidm sy mit
sc t6 dén muo 161 thidu va tao thanh shc 18 mit.

Cic dang haptoglobin di truyén dugc nghitn ciru bing phucong phap
dién di va phan ra Hp,,, Hp;; trén dign di d6 thdy Hp,; c6 1 vét (giong
Hp.. ¢é 1 vét). Hai loa nay o6 t8c do chuyén dich khéc nhau. Hp,, c6
mot s& ciu phdn ctia Hpy,. v Hpy:. () chau Au céc dang haptoglobin di
truyén c6 1y 16 kiéu hinh nhu trong bang 5.2.

Bdng 5.2. T¥ I¢ kiéu hinh cda cac dang haptoglobin di truyén & chau An

|_ Hpy, 16%
Hp., 48
Hp.: . 6%

Theo pha hé thiy né do mot gen Irén nhiém séc thé thudng quyét
dinh: Hp,, 1a di hop tir con lai 14 dong hop tir. CAu tnic cha haptoglobin
theo kidu hemogobin cing gém 4 chudi polypeptit. Céc chudi B gidng
nhau, ¢ic chudi o thi khéc nhau. Sau niy ngudi ta con thdy Hp,, con gém
Hp,Fo va Hp,Sa. Hai log nay 1a alen véi nhau. Tuy nhién, co khi con
im (hiy trén mot ngudi 6 mot loai Hp,Fa hay Hp,Sa, cing ¢é khi di
hop tit Hp,Set/ Hp,Fa. Hp,; ¢b chudi @ 1dn gin gdp 2 lin Hp,;. Chudi «
cia Fa gém 83 a.a con a & Hpy, LA 142 a.a. Hp,Sx va Hp,Fo khac nhau
mot axit amin duy nhdt & vi tri 54. G Hp;Fot 6 lizin con & Hp,Sx 6
glutamic. Chudi o Hp;, & ddu N co 71 a.a. giding nhur & Hp,,, con 1r vi tf
72 dén diu C gifing nh o vi 1 12 cha chudi o Hp,,. Vivay o vi ti 54 13
lizin thi 113 13 plutamic cdn néu 34 1a glutamic th 113 Ja lizin.
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Hp,Fa «vi trf diit U+i 1 ndi
' ﬂ
- Hp, 5« - Hp,5x

Hink 5.7. Sodd vé si hinh tbanh Hp, 5.

Ngudi {a che thdy ring day 1a su lap lai khong hodn todn cla gem,
phédn cudi gefz déu bi mét 36nuctectit Jap lai doan gon 2 mat 36 nucleotit.
Téng cong mét 72 nucleotit din d€n mal 24 axit amin .

Ngudi ta ciing ia thiét ring hién tuong Lap lai nay o c4 thé hop 1o
e s din gy cée doan nhiém sfic thé rdi ndi lai theo kidu chuyén doan.

¢ Hp,Fo va Hp,Sa ciing gay dit mat doan nhd 16i ching dinh lai véi
nhau tao Hp.ce. C6 ngudi lai cho rang cd sy trao ddi chéo lech. Néu co s
trao d6i chéu 1ech nay thi trat tr nucleotit phéi gidng nhau twong défi. Sau
khi phan tich trat 1y axit amin thi thdy phédn ddu va cudi wong ddi gidng
nhau va giai doan xdy ra trap d6i chéo nay phal xay ra & gidm phan.
5.3.2- Lip doan va sy tién hod cia protein

NEu xdy ra sy lap doan thi chudi polypeptit kéo dai ta. Nhu thé, ciu
hinh khong gian s& thay ddi din dén thay 46i cdu e cla phan ur
protein. Ngudi 1a cho ring, trong nhing trucmg hop nhét dinh, cdu trdc
kéo dii nay mdi t6n tai, ching han nis Hp,, €6 mi lien két S-S, Vi viy
ndu tang chidu dii cta chudi i s& tang cdu S - 5, né duge ting do bén
vitng nén phan tir niy 58 ton tai. Con cdc trudng hop khic chua hin da c6
df1 didu kién bén vimg dé t6n tai. Trudng hop Alen Hp, gap vdi tin 53 cao
& chau Au 60%, chau A cdn cao hon. Ching 1O Hp, phan b6 rdt rong.
Tuy vay tinh Giéh ho cita nd vin chua duge luu tam. Khi nghién cifu &
khi khong thay ¢& Hp,y va Hpy,, chi 6 Hpy,. Diéu niy cho phép ket luan
rling Hp,» mdi xudt hign sau nay trong giai doan nao 46 cia lich st 1ién
hod loil ngun.
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Khi nghién ciéu hemoglobin, Igram (1961) di dua ra Iy thuyét tén
hod ciia cdc locut qui dinh phan tif ndy gém: 4 chudi polypeptit «, B, v, 8
lic ddu cé cling ngudn goc, sau d6 mdi phan hod thanh bon chudi rieng
hiét.

Tgram cho riing chudi myoglobin ¢ trat tr gidng hemoglobin gém
150 a.a. Xéttrattuaa dd va P cd 146 aa gidng nhau cdn khic nhau 10
a.a.; chimg t& nd xuft hién sau, gin day nhdt. Qua nhimg pha hé di
nghién ciu, thdy 2 gen lién két chit chg, chimg 6 ching ciing nam trén
mot nhidm sic thé va gén ké nhau. Vi thE ¢6 thé cé 1ap doan din dén
chuyén bién tir ¢ — B. Chn hién tegng vira 1ap dean, vira dot bign din
dén sy phan hoé khdc biét nhau theo locut. Theo 1y ludn nhu theé, 2 loai
locut s& cang biét hod theo thidi gian vi dot bién, gilta o va B thi ¢ xuét
hién trueéke, do d6 vé trat ty axit amin thi giong nhau chi ¢6 137 axit amin.
Miit khéc gita o vA B, %€l theo phad hg, hoac né khong nim trén mot
nhiém sdc thé hodc ném rét xa nhau. Vi vay, nguti ta cho ring, ban déu
ciing do lap doan, sau dé xdy ra chuyén doan ma din dén c6 su sai khdc
nhau.

Myoglobin

i
4o

18

+p

Hinh §.8. So 44 tién hod do 1ap doan ciia profein,
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5.3.3. Truo déi chéo léch - nguyén nhan lam xuit hién mot s6 dang
protein

5.3.3.1. Hemoglobin-Lepore

Trao déi chéo [2ch duge phédr hién & gia dinh Lepore, ngudi ta thdy
ring chudi « binh thutmg cdn P va & khdc thidng déu cd 146 axit amin
nhung phin ddu gidng chudi & phin sau lai ging chudi B. Trong doan
22 - 50 1a dang 5 —P, con doan 87 - 116 la dang B — 6.

e , B .:__——.{'_5
§-f mmm—— 8 :#6—
B8 — g - N —
5 e——— g

Hink 5.9. Sodd vé s bat doi léch tao ra doan 3 -§
do chinh la gen quyét dinh hemoglobin-Lepore.

5.3.3.2. Truong hop Hoptoglobin
Bén than trat tr nucleotit ciia gen Hp, qui dinh chudi Hp.a do lap

doan khéng hoan toin, né cing ¢6 the trao ddi chéo 1¢ch bt A8 xing.
Ching han Hp,F/Hp, c6 trao d6i chéo xay ra.

v
£ —
v
Fﬁ
£ F

F:—S

Hinh 5.10. 50 d6 hinh thanh cdc loai Haploglobin
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Ky hieu Hp® 12 HpS F, khi tao Hp,SS thi do S trao d6i léch. Trén thye
t&€ d4 tim duge ¢4 dang:

Hp, laz  FS vitd 54 lizin vitd 113 glutamic
Hp.Fla FF viti 54 lizin vitd 113 lizin
53 viti 54 glutamic  vitd 113 glutamic

SF vitd 54 glutamic  vit 113 lizin
Nhur vy sé 6 10 kiéu hinh. Tuy nhién k§ thuat dién di chua hin &
phét hién hét cdc dang dot bign khdc. Xudl hién loai Hpl (FFS) vi Hp,S
nghia 1a c6 su 1ap lai dén 3 ldn, tneng hop nay da tim thdy & dang
haptoglobin - Jonhson.

F-———j_—__'-_ g
- . 5

F:—.—-—S

Hinh 5.11. So dd hinh thanh cdc loai haptoglobin-Jonhson.
5.3.4. Mat doan - nguyén nhan xuét hién protein la

Hp.; con dude xem nhur do mat doan; cb truomg hop m4t nhidu. V&
phuomg dign nucleotit thi sy anh huéng khong chi phu thugc doan mat
dii hay ngdn ma con phy thude cée nucleotit bi mat. Néu mit 1 nucleotit

~va tnsding hop mét 3 nucleotit thi 1 hay 2 s& gy bién déi quan trong hon.
Néu mét tron 3 nucleotit va boi s6 cla 3 s& chi mét | hay vai axit amin
nio ddy. Trudmg hop mat 1 hay 2 s& gay phién ma sai hoin toan tir ché
mét tréd di. Thue 1& dé phét hign thiy hemoglobin do méat doan & mot phu
5 1én 13 Freibin v2 hemoglobin loai nay goi 1a Hb-Freibin. O chudi o vi
# 23 - lizin bi mat 3 nucleotit. Tix ngudx dan ba nay con di truyén cho ca
cdc con ba ta. Déng thii ba nay ciing vin cé ca HbA binh thudng nén c6
12 bi 1a i hop tir vé HbA/Hb - Frei.
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Theo phd he 1hi 18 tién b ta khong 6 Hb - Frei nay ching 1 dot
bicn 1a méi xdy ra. Loai khdc 13 Hb - Grunhill mit § a.a & chudi § cho
ring mdt & céc doan ¢ thit wrla 90 - 95 hoac 52 - 96, 93 - 97. Tai
khodng ndy né lién két véi nhém Hem do vy duge xép vao low
hemoglobin khong béa viing.

5.3.5. Thay thé hai axit amin treng mit chuéi polypeptit

Ngudi 1a phét hign chrge dang hemoglobin - Harlem hi thay th€ &
chudi B vi tri s& 6 glutamic bing valin va vi tri 73 axit asparaginic duge
thay bing aspactic. Sy xudt hign déng thei 2 d hidn 12 khé. Sir xudt
hien hai dot bién nay cd thé 12 14n luc nghia 12 1 HhS — Hb - Harlem.

5.4.00T BIEN LAM THAY POI TOC BO TONG HGP PROTEIN
CUA GEN

5.4.1.Téc do tong hop protein va ciu tao gen

Téic 4o 1dng hop protein phu thude gen diéu hoa va ban thin gen ciu
tric.

Trat fr nucteotit cha gen & mijc do nhit dinh c6 anh huimg dn 16
do téng hop nay, 15c do téng hop 1ARN, mic dd bén vimg clia 1IARN phu
thudc vaoe t6c do Hén ket cia iARN val riboxom, phu thudc vao t6c do
{ARN dem a.a. d3 hoat hod td rihoxom, phu thude vio e G giai phong
potypeptit khoi riboxom, phu thude vao cdch sdp x&p cfu hinh khong
gian ciia polypepiit. Nghia I3, cudi cimg viin phu thugc trat tw sip x€p
nuckeotit cia ADN. Vi chinh no qui dinh sy tdng hop nén 1ARN, tARN
céc protein enzym tham gia qué trnh sinh tong hop protein.

5.4.2. Mot si i loan di truyén vé tic d tong hgp protein

Khi nghi¢n ctiu & hemoglobin, ngui ta chia lam hai loai 1a 161 loan
16ng hop chudi a hay chudi p.
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5.4.2.1. Dang bénh thiéu mdu ving bién (B - thalassemia)

Gip phé bin & Trung Cén Dong, Nam Ttalia, Hylap, Vién Bong, An
DO, Neudi hénh 6 thé do nhidu dot bién khde nhau, song déu lam gidm
tc d6 1éng hop chudi B. Trong mot s truding hap sur dng hop chudi B bi
ngimg hoin toan. Trudmg hop khic, toc do tong hgp cé cham hon.
Trrimg hop bénh nang & trang thii déng hop tr goi 1a B thalasserma-
major thi chél lic méi sinh, Binh thutmg su tong hop B gidm di, phén lém
hemoglobin 12 HbF (a2 §2) cdn HbA khong tdng hop hodc tdng hop
e rét it L ra HbF phii duge ngimg tong hop khi difa iré duge sinh ra
thi lai vén tiép tuc dugc ing hop. Din d¢n nguéi bénh bi thiéu méu nang,
bénh bifu hién rdt sém sau khi sinh.

Qua qui trinh nghién ciu vé dong hoc globin cla héng cdu bénh
nity, thify 1dc do tdng hop chudi B gidm di nhidu. Sy 16ng hop chudi a
virgt qué téc di 16ng hep B va y. Trudng hop di hop ti, bénh nhe hon c6
khi benh nhan cén di hgp tr vé HbS va HbC vi thdy c6 hemogiobin dét
bicn chiém uu the (HbS hoac HbC chiém (& 70%), ¢ mot s6 twdng hap
thicu hin HbA, nhu vy HbS khong bi gidm t6c d6 t6ng hop. Naudi ta
cho ring locut qui dinh téng hop chudi Hb - thalassemia c6 phai la gen
cilu triic hay gen diéu hoa. Néu la gen cdu tric 06 phéi cing alen, con néu
thudce locut khdc thi khong alen. Ngudi 1a dua ra hai gia thiét d¢ giai
thich: -

* (Gid thiét thir nhdt: DO bign Xdy ra & gen clu tric qui dinh trdt by
a.a. 0 Hb-thalassemia vid HbS (HbC). .

% (Gid thiét thit hai: DOUbign xdy ra & locut ©6 lién quan dén sy tdng
hop cla chudi . Dua vao bang chimg ching 1O 1a: Nghién citu su hon
phdfi gilta di hop tir Hb thalassemia/HbS (HbS) vi mot binh thuimg, con
c4i cia ho dai da s6 mic 1 trong 2 bénh hoac déng théi ca 2 bénh, khong
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cd ai binh thudmg. Nhu vy nghia 1a 2 dot bién cla gen nay thudc cing
mot locut tic 14 alen vai nhau, hodc khdc locut nhumg lién két chit ché
vifi nhau. Miic dd bigu hién t8c do gidm khé ning ng hop ciing khong
giong nhau, nén khé phat hién mot cach chinh xdc. Néu o pha Hbth va
HbS thi ciing khong phat hien duge, do cing di 1ién nhau trén nhiém séic
thé.

5.4.2.2. Su bac toan hemoglobin phoi & ngudi triong thanh

C6 gen dot bién gay nén ham lugng HbF cao & ngudi trudmg thanh,
gen niy uong tr tnemg: hop Hb-thelassemia. N6 ¢é thé tring Vip & gen
¢ tnic hodc gen dicu hoa. Dang niy gip nhiéu 0 chiu Phi. Ngudi di hop
1lr 25% HbF con HbA lai thiy co A2

5.4.2.3. Dang a-thalassemia gidm t6c do t6ng hop chudi a

N6 anh hudng dén tdt ca cac kidu hemoglobin. Ngay trong giai doan
thai, do HbF ton tai dang chudi ¥ 4, gay hién tugng thai ¢hél trong bung
me.

5.5. BIEN BPONG VE SO LUONG VA CHAT LUQNG ENZYM

BGI TAC PONG DI TRUYEN

Cé dét bién gen gay mit hodn 1oan hogt tinh enzym, ¢6 Joal chi Jam
mdt phin ndo hoat tinh enzym, mang tinh dic trung vé s6 huegng hon Ta
chat lugng.

Nguyén nhan din dén didu ndy vé mat di truyén gdm:

* Pt hién gen thay déi chit xic tde cla enzym nhu thay déi mét
a.a N30 46 & trung (am hoat dong. VE s@ lugng enzym thi khong thay do,
nhung hoat tinh enzym lai thay d&i hoac m&t hén.
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* C6 thé 1a nhimg dot bign lam gidm 16¢ 4o Wng hop enzym & gen
cdu tric hay gen digu hod, (6m lai 12 gidm lugng enzym, nhumg gidn tiép
1am bi€n d6i néng do chit (c ché enzym, gy gidm hoat tinh cnzym.

Céc khd nang niy khéng hé loai trir nhau, do chiing XAy ra hoin toan
doc 1ap véi nhau. Sau day 1 mot s6 nghién citu bién dong vé s6 taegng va
chat luong enzym boi tdc dong di truyén.

5.5.1, Cholinesteaza caa huyét thanh
5.5.1.1.Dang mén cdm vii sucxinildicholin. Ky hiéu E°1 ld locut I

Envym ndy duoc tdng hop chil yéu trong gan. Pac trung oo chat la
cdc este khic nhaw, vi vy doi khi nguii ta coi 13 cholinesteaza gid.
Nguti ta da phat hién duge cac dang di thudmg 13 khi sir dyng céc thude
lam liét co trong phau thuat nhe sucxinildicholin, Nguii binh thudmg khi
tiém vao gay Liét co 1-2 phiit.

C6 nhimg ngudi min cam, tiém sucxinildicholin vao gay liét co lau
dii, co khi gay to vong. TAn 56 ngudi min cam v sucxinildicholin bit
gap & chau Au la 5.107, Khi nghién ctu phi hé cia nhitmg ngudi nay,
thay ting ho hang thin thich déu ¢6 bién d6i dac tnmg vé& cnzym
chohnesteaza, hay déu cé man cam vaéi sucxinildicholin. Ham leong vé
enzym nay trong huyét thanh gidgm nhiéu & ngudi "hénh”. Phan tich pha
hé thiy o hanh tung di truyén cia hoi chimg, hay néi cdch khic, thdy 1o
do gen qui dinh 16ng hyp enzym cholinesteaza, Ngudi min cdm nhét ¢é
12 13 d6ng hop o lan; con mdn cdm it 12 & dang di hop ti. Nguii binh
thudmg & dang déng hop 1 trdi. Nghién cifu qud trinh dong hoc thdy o6
su bi¢n ddi cdu tnic clia enzym. Erzym lién két kém véi oo chdt vil ca véi
chat e chd. Khi sir dung chél tc ch€ Dibucain, ngudi ta thiy trong quin
the ngudi phan loai theo chi s& nhar sau:
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Ngudi min cam cao ¢é chi s8 20 E'E
Ngudi min cam trung binh o chi 58 60 EE
Ny bind thudmg cd chi s6 30 E°E? :

Diéu nay phit hgp vdi nhan xét vé kidu gén ¢ trén. V& hoat tinh
enzym khong chia theo ki¢u hinh duge, vi hoat tinh enzym rdt dao dong.
Bién di hoat tinh cnzym 13 lién tuc. Chi ¢6 chi sé& Dibucain mdi phin biét
duge ba loai trén. Ngudi di hep ti cé gen binh thudmg va gen 1dn, nén ¢o
hai loai enzym 13 loai c6 cdu fmic binh thidng va loai 6 ciu tric khong
binh thuimg. €6 cic loai alen khac nhau qui dinh enzym cholinesteaza
khdc thudmg nay v goi la alen Es "vén lang” (Silent gene). Ngudi dong
hop tF gen nay bi mél hodn toan hoat tinh enzym. Dang nay duge phdt
hién trong khi nghién ctu quin thé ngudi bang phuomg phap xédc dinh chi
s6 Dibucain, nhung lai rdl hiém gip & ngudi nhdy cim v
sucxinildicholin. Kidu gen EYEs 13 ngudi rdt nhay cam v
sucxinildicholin, dac biét dang Es/Es lai cang nhay cam. Gen Es gdp ven
tan s cao & Bic MY, trong quin thé nguin d dav ¢ @ | - 2% dan so
ddng hop tt Es/Es; mac di kiéu hinh 1i binh thuimg, chi ¢d nhay cam vdi
sucxinildicholin.

5.5.1.2. Dang min cdm vii floritnaiei

Kv hidu E; fd locut 2

Pay 1a dang cholinesteaza cba ngudi bénh &t man cam véi
flontnatr, duge k¥ hiéu 1a Ef. Ngudi ta chia thanh hai loa nhar sau:

+ Loai binh thuimg.

+ Loat di thuimg.
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Nhay cam nhét 12 déng hop tir vé Ef (EF/EN, con di hop tit E + /Ef 1a
trung binh; Binh thuimg 1 dang dong hgp 1@ E +/E+. Nghién cidu pha he
cla nhiing ngudi mdn cam vdi floritnatni, thdy su di truyén tinh trang niy
ciing thuéc locut E1. Nhr thé & E1 c6 bon dang alen khdc nhau.

N6 cé the t& hgp che mot loat cdc ki€u hinh. Trong mt s¢ trudng
hap, dién di cholinesteaza thiay c¢d su khdc bidt cia cdc vét dng vdi 4
thanh phén trén. Nghién ciiu dign di d6 thay com xudt hién vét la, dugc ky
higu la Cs. Theo doi gen qui dinh C; ngudi ta thdy khong ¢d lien quan vdi
alen cia locut B, do dé nd thude vé locut E,. Locut E, xdc dinh hoat tinh
cua enzym cholinesteara.

£.5.2. Enzym glucozo - § - photphat dehydrogenaza (G6 PD)

Hi¢n nay di xdc dinh duge nhidu dang enzym glucozo-6-photphat
dedydrogenaza do kiéu gen qui dinh. D4u tién nguti ta phat hié¢n thdy s
hoai huyét xdy ra manh & ngudi da den chan My, khi diing thudc diéu tri
bénh s6t rét bang primaguin. Ngudi binh thudmg khong bi hoai huyét khi
sit dung duge phdm 1rén. Nguyén nhan 13 ngudi da den khong cé di
enzvm G6PD. Ham lugng enzym nay con phu thude gidi tinh, & nif gidi
¢6 nhidu mire 40 bidu hién tir binh thutng dén trung gian va khic thudmg.
Locut gen qui dinh enzym nay lién k& gidi tinh ndm trén nhidm sée thé
gidi tinh X (X, Xg).

Dot bién glucozo-6-phophar defivdrogenaza & ngwdi da den Dia
Trung Hdi - giv dée bién tiéu phin A.

Bing phuomg phap dign di thdy cd su khéc biét trén dién di dé.
Ngudi binh thudng c6 hai tiéu phin B va A, nghia 13 ¢é A hoac B & nam;
&nit ¢S BA, A, B. Phan tich di truyén thiy enzym dang B do mot alen qui
dinh, dang A do alen khédc qui dinh. Nguwi thi€u enzym nay c6 kiéu hinh
GdA’, dot bi&n xay ra 1am gidm enzym O tiéu phén A, con tiéu phin B
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vin binh thudng. Tin s6 ba dang enzym trink bay trén dao dong rit
nhiéu trong quin thé.

5.6. ROI LOAN CHUYEN HOA BAM SINH

R4i loan chuyén hed bdm sinh do Garrod dé xudng, nhilng bénh di
truyén lién quan dén réi loan phin dng ho4 sinh nao 46 hay vé enzym nao
d6. Kt qua la chudi phan img chuyén hod hoac gidm hege bi mit di.
Hién nay goi I bénh di truyén do thigu hyt enzym nao do, '
5.6.1. Bénh alcaptonuria (Alcapton - niéu)

Bénh nay phat hign som nhit & t1é em. Dic diém 13 trong nudc tidy
phdt hi¢n thdy lugng Idn axit homogentizic. Binh thuémg nudc tiéu khong
cé axit ndy; hgudi bénh trong mot ngay dém thai ra vdi gam axit
homogentizic. Tinh trang nay kéo dai sudt doi nguvi. Bénh nay dé phat
hign vi phét hién sém, nhéy nude tiés cé mau den.

Lam sing: bénh ohan khde manh; ditng wéi bi viém khép ning,
trong ddu khdp, sun tich luy nhiéu sic 6. Benh ndy do mot gen lan qui
dinh. Nhimg ngudi déng hop i, lugng axit homogentizic sinh ra rat lon;
nguti di hop o thi & mic trung gian. Nguyén nhan do thi€e enzym
oxydaza ciia axit homogentizic. Enzym nay xic tic cho qué trich chuyén
hod axit homogentizic thanh axit maleyl axeto axetic theo so dé sau:

Phenylalanin— tirozin —...axijt homogentizic-» axit maleyl axern
axetic —»...

Nguyén nhan chinh do luong axit amin mach vong c6 trong thiic an
khong bi enzym oxydaza chuyén hod. Chita benh nay thudmg 13 cho an
kieng ché€ do #n it protein. Sr dot bign siu trong gen hién nay chua dugce
bigt 5.
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5.6.2. Hoi chimg phenylxeton - niéu

Hai chimg phenylxeton - ni¢u khi phd bién trong quén cu dan. Ddu
tién do Phelling phit hién nam 1934,

Ddc diént ldm sang: cham phat trién tri we. O chau Au gap voi tin
s6 6,6.10° tré so sinh. Nguyén nhan do thifu enzym phenylalanin-4-
hydroxylaza. Enzym niy binh thudng trong gan xtic tic cho qua tinh -
chuyén hod sau:

phenvlalanin — tirozin — ..

Sir thifu hut hodc khong duge t6ng hop & ngudi bénh s& gay nén tinh
trang du thira phenylalanin trong toan co thé, ké ca nio bo. Luong
phenylalanin ting l&n t5 30 ldn so wii nguid binh thutmg (do & huyé
thanh). Bin than nude tidu thdi ra ciing o phenylalanin. Pong théd nd
cdn chuyén hod theo cic hudng khic nhau gay doc hai cho co thé. C6
trumg hop né gay bénh bach tang, d3c biét gdy nén sy cham phal trién tri
tug. -

5.6.3. Hoi ching galactosemia

Pay i beénh bim sinh, ngudi bénh khong c6 khi nang chuyén hod
galactoza (toai dwimg trong sira). N&u thigu enzym chuyén hod loal nay,
tré em s€ bi gidm trong luong, kém phét tridn tf e vi thé lye, gan o ra.
Tré ¢6 thé bi chét khi con bi sita me. Thyc hién ché d¢ an kiéng thi rd
viin phét tién binh thudmg, con n&u phdt hién mudn nhimg 161 loan
khong duge phuc héi. Nguyén nhan chinh la do thi€y men galactozo 1-P-
uridin transpheraza.

Chu trinh chuyén hod nhu sau:

galacte kinaza galactozo-1-P- undin wanspheraza

galactoza

> galactozo-1-P > plucozo-1-P
A4TF = ARF ATP = allp
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T dudng galactoza cho san phdm cudi cing 1a glucozo-1-P. Trong
co thé s& tich luy galactozo-i-P, trong dich co thé cdn ting lugng
galactoza. Ngudi bénh sau khi nhin galactoza trong thite an, him luong
loai dwong ndy ting 1en dot ngot va gidm cuc cham, trong khi ngudi binh
thuimg giam rdl nhanh. Nudc tidu bai xudt Iugng dudmg nay nhiéu. Trong
sinh t6ng hop, tao thanh cic chat khdc gay doc cho co thé. Biéu hién
bénh ly thit cdp do ham lueng galactozo-1-P trong € bio tang cao, gay e
ch€ hing loat céc enzym khdc. Hign nay di c6 nhimg thong bao bénh 1y
phan tir ctia hoi chimg nay i miic operon trén ADN cila ngudi.

5.6.4. Bénh thiéu hut cic izoenzym

bay 14 cdc enzym c6 cing chic niang, khac bigt nhau vé cfu Inic,
phét hién trén dién di d8. C4c izoenzym do cic locut khic nhau qui dinh,
nén sir 4ot bi€n cac izoenzym 12 riéng r&. Thige mot izoenzym nio thi chi
gay 10t loan nhat dinh & mot ¢o quan nhdt dinh.

. "
5.6.4.1. Thiéu aldolaza trong bénh khong chuyén hod fructoza

b phat hién duge ba loai khac bigt cdu tnic clia enzym ndy, goi 1a
aldolaza A, aldolaza B, aldolaza C. Loat aldolaza A théy trong co, loai
aldolaza B thiy trong gan, loai aldolaza C thiy trong niic. Céu tric chung
gom 4 chudi polypeptit. Sir khdc bigt gita cdc md vé t8ng hop izoenzym
niy do sy khic nhau vé tde do téng hgp polypetit duge cdc locut khic
nhau qui dinh. Hién wng khong chuyén hod fructoza xdy ra khd dic
bigt. Biéu hi¢n bénh 1y 13 khi an thic an cé fructoza hay dudng
saccharoza, thi bénh 1y xéy ra rdt 4ot ngot.

C6 thé phat hién s6m ¢ tré em dudi 2 téi. Trutmg hop khong an
kiéng, tré¢ em c6 thé bi chét. Bénh nhin loai nay chi gidm ham luong
aldolaza trong gan, chimg t& chi gidm loai aldolaza B, céc loai khic

khong bi thiéu hut. Trong gan sé tang ham lugng fructozo-1- photphat va
fructoza. NG bi loai theo nudc ticu.
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5.6.4.2. Thiéu hut enzym piruvatkinaza

Day Ia enzym xic tdc cho qué trinh chuyén hod glycogen. €6 hai
izocnzym khac nhau, mét loai thiy c6 & hong cu va gan, loai kia cé &
céc cd quan khic nhung khong 6 & hdng ciu. Thi€u enzym nay gy tidu
huyét ning, lam r6i loan gui trinh phan huy glycogen trong héng cdu,
din dén tiéu huy 1€ bao nhanh chéng. Tuy midc thidu hut ma biu hien
bénh ndng hay nhe.
5.6.5. Cac hir hdng hé van chuyin tich cuc

TE bao séng c¢d si van chuyén tich cue chdft qua ming € bio. C6
nhimg r8i loan do enzym tham gia quéi trinh van chuyén nay. Su van
chuyén tich cire cc thifc in cia & bio biéu bi rudt, c6 tinh di truyén.

5.6.5.1. Roi loan vin chuyén axit amin xistein

Lén ddu tién roi loan van chuyén axit amin xistein phat hién & the ky
X1X. S6i than duge tao thanh chii y&u bt axit amin xistein. Ngudi bénh
thai ra lugng xistein rat 1dn theo nuée tiéu. Ban ddu ngudi ta cho riing day
12 rdi loan chuyén hod bim sinh. Hign nay thiy ro 13 do sy r5i loan 14
hip thu xistein trong ng than, do d6 né thé ra ngodi. Nhung vi xistein 1a
loal axit amin khé tan nén bi két tha gdy nén "sbi” than, Ngudi ta cho
ring c6 th€ 1a 8i loan hé van chuyén tich cyc trong c4c t& bao mang
nhdy thinh rugt non. Ngudi bénh mot ngay dém thai ra theo rurde tidu 2
gam lizin, 1 gam acginin, 0,7 gam xistein. Theo phi he thfy bénh nay do
hai gen dot bign qui dinh va di truyén theo kiéu lan.

5.7. CO SO DI TRUYEN CUA BENH UNG THU VA HIV/ AIDS

5.7.1 Cu sd di truyen ctia bénh ung thur

Ung thir 1a loai bénh nguy hiém, khé chita, né gy nén su phat trién
biit thutng ciia cic mo, co quan cla cd thé din dén viéc chen ép cde mo,
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cd quan binh thudmg. Sy phét trién bdt thutmg nay 13 do cc t&€ bio ung
the phan bao khong gidi han ma co thé khong ki€m sodt duroc.

Di truyén hoc ung thu ¢@ ra doi tir Jau dua (rén dong vat nhu chuot,
tho .. Nguyén nhan va ly thuy@t ciia ung thu cé thé tém tét nhur sau:

- Ung thur do dot bign gen va dot bign nhim sdc the.

~ Ly thuy€t virut di truyén cia ung (hr.

- Ly thuyet v& thong tin nguge trong vide phat trién ung thu. Su bidu
hién vé phuong dién di truyén ctia ung the 1a khic nhau d6i véi cdc loai
ung thur. .

Thi nghiém gay ung thur thuc nghiém trén chuot dat ty 18 161 100%
xuft hién khi u 4c tinh,iuy nhien c6 dong chuét hdu nhu khong xudt
hign ung thw. Nghien ciu trén déi tuong 1a ga ciing thdy cé dong bénh
nay.

Trén co sd nghién cifi thire nghiém ci & ngudi va dong vat, cdc nha
nghién cifu déu thdy ring ban thin ung the v u 4c tinh 13 khong di
truyén ma chi phét hitn ra kiSu gen lién quan dén ung thy. C5 kidu gen
dé mac mot s6 loai ung thir va nguge lai ¢6 kidu gen hdu nhu khong bi
ung thu.

+ Bt bién va ung thu

Ngudi 1a di phat hién & mot sd loai cd oo gen piy ung thu hic 16
hodc & ngudi bénh polip ruét ket (fiolyosis), benh blaxtom vong mace do
d4t bign gen chuyén thanh ung thu.

Theo 19 thuy&t 4ot bign cha ung thir 1a khéi u 4c tinh xudt hién do
dot bi¢n nhigm sic thé va dot bién gen & cdc & bio soma. Tuy nhizn, gdn
day cac nghién ctu di truyén t€ bao céc v dc tinh 44 x4c nhan ring: trong
1€ bao ung thu c¢é nhitng 16 loan bat thudmg vé s6 lugng nhidm sc thé
khong theo qui luat ndo ci. €6 nhimg & bao, nhiém sic thé tang 1én hang’
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tram, ¢6 1€ biao khéc lai giam. Nhimg hiéu hitn tang giam ndy 13 do biéu
hién thir cdp khi khdfi u di & dang bénh 1¢, bén canh d6 co nhimg khéi u
4c tinh khong hé ¢6 rdi loan gi vé kiéu nhan.

Teén cd s thye nghiém ngudi ta cho rang rfi loan nhiém séc thé
khong phai 1a nguyen nhin gay nén ung th. Tuy nhién c6 trudng hop
dac bigt dot bién mat doan vai dai cfia nhidm sic thé 21 § ngudi gay nén
bénh bach ciu (leukemia)-ung thur méu. Nlung ¢6 mot diéu [a, & ngudi bi
ung thu méu thi cac (& bao md va ca quan khdc khong co hién frgng mit
doan vai dai cia nhiém sac thé 21.

4 LY thuyét virut di truvén cua ung thi-

Nhiéu su kién ching minh ring: nhiéu loai ung thu khong phai do
dot bién nhiém sc thé hodc dot bi€n gen. Mot s8 thc nhan gy dot bién
nhung lai khéng gy ung thu, ngude lai c6 mot s6 chit 14 tic nhin gdy
ung thu nhung lai khong géy nén dot bién.

Trén ce s&& nghién ci nguyén nhén cha ung thy ngudi ta da phét
bién nguyén nhin gay ung thi ‘do virut. Vai trd clia virut 1am phét sinh
ung thu duge nghign ciu trong vong 20 nam gin day. Ngudi ta phat hién
virut gdy ung thur Sarcom ¢ £a, leucose & dong vat va ¢b thé bién t&€ hio
nudi cdy binh thubmg ciia ngutn thanh dang ung thu 4c tinh.

Virut gay ung thu khi xim nhip vao t& bao khong lam tan va € bao
ma chi 1im bién ddi nhisu tinh chét cia 1€ bao, lam cho t€ bao phan bao
khong gidi han, khong chiu sy kiém sodt diéu hoa ctia co thé, Céc 1€ bao
nay phat trién vé (8 chifc, biéh ddi s5 lugng nhiém sic thé khong theo qui
Juat vit nhimg bign ddi nity duge uyén cho 1 bao sau khi nguyén phan.
Vit gay ung thu rdt khé phat hign thay trong cdc Knhdi u, viéc phat hién
vi didu tn 13 18l kho khan.
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+ Ly thuvét théng tin ngiege va bénly ung th

Céc retrovirut 13 cde virut ¢6 su truyén thong tin ngude, phuén mi
nguce. VAt chilt di truyén trong co thé retrovirut 1 ARN. Céc ARN nay
chia retrovinit chi duoe bidu hign khi chuyén thanh ADN tién virat
{provirut}, sau d6 cde ADN 1ién virut nay lai phién ma tao mARN vadich
mi t6ng hap protein nhy hinh thuimg. Trong qué tinh truyén thong tn di
truyén c6 thé tém tat nhu sau:

ARN —» ADN ——— mARN —protein
(Retrovirut) {provirut) (ARN thong tin) {tinh trang)

Trong truémg hop niy, phién mi nguge 12 phuong thic truyén thong
1in tr ARN dén ADN chi x4y ra trong 1€ bo déing vat bi lay nhiém boi
cée vimt mang ARN va ching hign (€ bio binh thuimg thanh (€ hao ung
ther. Cac virul chita ARN gay ung thu mang gen tong hop enzym phicén
ma nguoc. Enym niy st dung ARN sgi dom cia virut lam Khuon mau dé
tong hgp mdt sgi md theo nguyén tic bd sung. 508 ADN mdi nay lat
diing 1lam khuon mdu vi cudi cing tao 1a phin 1t ADN kép mang thong
tin di truydn d3 duge mé hod trong ADN cda vint ung thu Phan tir ADN
nay dugc hinh thianh & gial doan didu khién khi 1€ bao chi lay nhifm
virut ung thu. Cac ADN virut s& tao ra tién virut.

5.7.2. ¥in dé HIV JAIDS

Hoi chig suy gidm mién dich mic phii (AIDS) 13 bénh suy giam
khd nang dé khing clia cor thé do virut HIV gy ra. VirutHIV ¢6 ai lye
cao ddi véi 1€ bao bach cdu lympho T4 i 1€ bao ¢d thim quyén mién
dich. Cho dén nay chura tim duge thude chifa va vacxin phong dutie bénh
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nity. Su lay nhiém cia virut HIV bi€u hién 1a sau khi xam nhdp vao ¢0
thé, virut nay sinh sin rdt nhanh theo dudmg méu va dich ndo y. Chiing
xam nhap vao ndo bo va thy sOng gay nén mot s¢ tridu ching 1am sang
nhu gay s6t, mun nhot ngodi da, gy berh cfim vh mot s6 bénh thin
kinh...

Céc triéu chimg naty s& mét i sau vai tudn va s6 lugng hat virut gidm
4i d6t ngot trong mau va dich 1o - tiy, nhumg ban than virut vin tdn tal
vi lay nhiém vio bach ciu lympho T4 va vao cdc t& bao khdc cia h
théng mién dich, dong thifi cling vao t€ bio rudt va tay xuong. Cac virut
nay tiém ting trong thoi gian tir 2 dén 10 nam, sal 46 virut nay sinh sén
tréy lai vdi 18¢ do cao. Ving nity hoat dong khic nhau tuy thuc hoat tinh
clia timg loai 1€ bao. Ching han virut nay c6 thé & trang théi tidm tang
“ngd” vO han trong t€ bao bach cdu lympho T4, nhung khi t€ bao lympho
nay hoat dong thi chiing hoat dong va tidu digt ngay té bao bach cdu
lympho. Trong c4c t bao dai thue bao, bach cdn don nhan to, thi virut
sinh san cham vi déu dan; ching larm cho 16 loan chifc nang clia cac e
bao nay.

X6t vé cffa tric vat chil di truyén (i’ viret HIV chi chifa 9749
nucleotit nghia 12 nhd glp hang tram ngan 18n vai gen ciila ngun.

Virut HIV gidng nhu retrovirut, 6 nghia 12 no c6 qud trinh phién md
nguoc. Cc gen cha virul HIV & dang ARN va ching chi bidu hién khi
dsg chuyén thanh ADN kép dang tién virut. Céic gen ADN cia tién virut
duge phién ma tao ra cic mARN va dich ma thanh cdc protein. Chu ky
virut HIV bit déu tir Yic hat virat nay him vao mang 1€ bao chi. Hach
virut gém 2 sq ARN giting nhau, cic protein, enzym cia vimit HTV bao
dam cho sir 1ay nhiém lén tuc. M‘Qt loal enzym phién ma ngUC bién



Di truyén hoc ngudi 137

ARN cla virut thanh sgi khuén dé wéng hop soi ADN don. Nho hoat
tinh ctia enzym ribonucleaza lam tiéu bién sgi ARN ct cia virui. Ti€p dén
i soi ADN don méi duge 1éng hop lui am khuon dé 6ag hep ra soi ADN
den thi hai theo nguyén tac b sung. DEp giai doan nay thong tin di
truyén cha virut biéu hién dudi dang mot phan nr ADN kép va di dén nhan
t& bao vl chil. Dudi tde dung cla enzym inlegraza cac ADN cia vit cha
(nguesi). Khi ADN vat chi ty sa0 trong phan bao nguyen nhiém, thi ADN
virut HIV ciing 1w sao dong thai.

Bén canh do ¢6 hién wong sinh san tao ra cdc hat virut méi. Dudi ac
dung cha enzym t€ bae val chii thic ddy tu sao ra cac ARN va ADN. Mot
5 tao thanh ARN thong tin tir 6 téng hop ra cde protein ciu trdc va cdc
enzym d¢ tao thinh cd thé virut méi.

Ngay nay vdi k¥ thugt phan tich hién dai ngudi ta co thé phén tich
trinh 0 cAc ribonucleotit ciia virut HIV va di sau vio tim hiéu ban chat di
truyén cia bénh HIV/AIDS. Hy vong ring trong tuong lai loai ngudi sé
tim ra bién phap phong chéng va diéu tri can bénh nan y nay.

5.8. NIIUNG BIEN DOI GEN CUA BENH LY PHAN TU

Mo hinh ciia bién doi gen con gap trong trisdmg hq_:fp bénh Alzheimer.
Ngay tir nhimg nam 1940-1950 mot s6 1ac gia (Jogen va cs. 1952) di phat
hién thay ring benh Alzheiner doi khi ¢6 nhimg biéu hién di truyén theo
qui luat Mendel nhu kiéu nhimg tinh trang duge xac dinb do gen trol nam
trén nhiém sic thé thuimg. Theo cac tic gia nay, bénh Alzheimer di truyén
thuomng khoi phit sém va dén nam 1987, ngudi ta di bi€l chinh xédc béhh
nay lien quan d&n nhiém sic thé 5§ 21, Locut gen kiém sdit viec 16ng hop
phan tir protein tién than ciia amyloit, k¥ hi¢u la gen APP (amyloid
precursor protein) tai nhinh dai cla phiém sac thé 6 21. Nhilng phat hi¢n
niy hoan toan phit hop vdi viec phat hién thay su phdt sinh bénh
Alcheimer Tat som & cac benh nhan bi hoi chimg Down kiéu cé ba nhidm
sic thé s6 21 (hoi chimg trisomt 21).
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Vao nam 1991 ngud fa da phdt hien duge ba dot bign gen APP dcac
gia dinh cd ngu mac bénh Alzhermer khai phat som. Do la cac dot bién
kép ¢ vi tri cac codon 670/671 va dat bign don d codon 7 17 cia gen APP.

Céc dcf:r bign xiv ra & gen APP la nguyén nhan din dén sy phit sinh
banh Alzheimer. Mac dl il hi&m. nhung nhimg dot bién nay lai rdt c6 ¥
nghia trong viéc giai thich co ché bénh sinth clia bénh nay. Khi ¢d cie dot
bign xay ra & gen APP thi s& dan dén viéc lam ang sin phiam protein cia
gen 1a B-amiloit (AP). Protein nay ¢é hai loai AB40. day la mét petir
chifa 40 axil amin va APB42 chia 42 axit amin. Ching déu la san pham
thodi bién tir protein APP dugc téng hop boi gen APP di ndi & rén. Cic
AR ¢d tinh chat nhu la mot doe t& thin kinh din dén su phit sinh bénh,
dac biet la Af342. AB la mot peptil ¢é dic tinh amileit cao, nd luén lang
dong, tao nén cic mang ldo suy vh cac dém rdi to thin Kinh treng tat ca
cic thé bénh Alzheimer. Peptit nay dude wo ra nhé tic dong k€t hop cla
hai enzym 14 B-secretaza va y-secretaza Lif mot loal cdc protein 1ién than
¢& chia tit 695 dén 770 axit amin, goi chung la protein tién thin cua
amyloit (AFPP).-

Cdc nghién cdu thye nghiem cung nh 1am sang gdn day da lam ro
thémn moi lién quan giifa cic dot biép ¢ gen APP vai viéc mic bénh
Alzheimer & ngudl, Ngudi ta da thdy rang & nhimg con chuot dugc ciy
chuvén gen APP bi dét bién chia ngudi thi & chiing ciing co su phat sinh
bhénh 1y thin kiph gidng nhu o cic bénh nhan Alzheimer. Cic nghién ciru
trén nhitng t€ bao ngudi nudi ciy co dot bién gen AFF cho thay san phim
AP toin phin cling dugc tiog Ign. Cu thé 1a trong mén trudng nudi cay cac
nguyén bao 501 cé dot bién APP thi hiun iuong AP toan phin da dugc Xac
dinh 1 cao gip 3 lin so vai nhém doi chung.

C6 mot diéu ding chi ¥ 1a khong thay ¢o sy khac biat giita lugng A
dugc gial phdng ra tir cdc 1€ bao cha cic caghé mang gen dot bién nhung
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chua bi€u hién thanh triéu chimg hay da co biéu hign trieu chimg cha
benh Alzheimer. Diéu ndy dd chi ra rang khi gen APP dot bién thi sdn
pham AP duge ting lén ngay tir trude khi béoh ducc khii phit vi vige
phdt hién sém sy tang ham luomg, A[ & ngudi la ¢d ¥ nghia quan trong
trong viée diéu tri du phong di véi benh Alzheimer.

Pén nam 1992, ngudi ta lar phat hién ra mot gen nifa co lién quan
dén bénh Alzheimer ndm & ving gitta nhénh din ¢l nhiém sac thé 14.
Gen nay cé tén goi theo san phdm protein do nd kiém soat 13 gen
presenilin 1. Presenilin 1a mot protein ¢é 467 axit amin ma trude do ngudi
ta chura hé bigt dén. Ngav nay & nhilmg gia dinh ¢é nguti bénh Alzheimer
khéi phdt sém, nguti ta dd xéc dinh duge it philt 1a ¢é 55 cdc dot bién
khéc nhau xdy ra trong gen presenilin 1. Trong 58 cac dot bién do cling
méi chi xdc dinh duge mor 3ot bi€n gay roi Joan cam gidc v mot dot bién
goi 1a dot bin A9 dan d&n viec kéo din exon 9.clia gen do cdc phong thi
nghiem clia M¥ va Thuy Dién hop tde tién hanh nghién cim phat hién ra.

Sau khi fim ra gen presenilin [, it lau sau m{t gen khic ¢ tén gen
presenilin 2 ndm trén nhiém sée thé | ciing da duge phat meén. Khi nghién
¢ifu so sdanh cic trinh tir bazd nite irong gen presenilin 1 véi cace trinh w
hazo nito trong gen presenilin 2, ngudi la nhan thay ¢6 dén 67% céc rinh
tr bazo nitd G hai gen nay 1a gidng nhau. Cic protein preseniiin la céac
protein xuyén mang chi y&u & ludi noi sinh chat treng € bao, Cic dint
bign & gen presenilin di dugc xdc dinh 12 nguvén nhan cua bénh
Alzheimer gia dinh khoi phat sém.

(i pen presenilin 2 cho dén nay ngudi ta di xdc dinh dugc ba dit
bicn, d6 1a cdc dot bign Arg62His, Asn 141 lle va Met 239 Val. Cac dot,
hién nay lién quan dén sy xudl hign bénh Alzheimer muén (it 55 dén 70
tuéi) va co do dam xuyen thdp hon so val ¢dc dot bien gen presenilin 1.
Nhiing phit hi¢n gan diy con cho bict ring cdc prolein presenilin ¢6 val
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trorquan trong dsi vai cae hoat tinh ¢la enzym v-secretaza, Cic 1& bac bj
bat hoat gen presenilin thi ca hoat tinh y—secretaza kém,

Lien quan vé di truyén déi vai bénh Alzheimer, ngoai cic gen APP,
presenilin 1, presenilin 2 ngudi 1a ciing da phdt hién ra mot gen khic nifa
201 1& gen apolipoprotein E (APOE). Nhimg ngurei mang gen nay ¢4 dic
tinh dé nhay cim déi véi viéc mac bénh Alzheimer. Gen APOE di ducc
xac dinh gém <6 3 alen 1a €2, £3, g4 kiém sodt viec tong hop nén 3 loai
protein APOE2, APCE3, APOE4. Cic. protein nay khic nhau bai | hoie 2
axit amin cd trong thanh phin cia ching. Cic apolipoprotein E duoc bigt
1a ¢6 lien quan dén viée van chuyén cholesterol. Méi Jien quan vé co ché
bénh sinh clia chiing d&i vai bénh Alzheimer thi con chua duge biét mot
cich diy du. Nhimg nghién ciu dj truyén & cdc bénh nhan Alzheimer chi
mdi cho bit rong 56 ho c6 khodng 50% mang alen g4, trong khi & nhém
dodi chiing con s6 nay chi 14 15%. Ngudi ta cling nhan thiy 0 nhitng ngudi
mang alen £4 ¢ thé déng hop tir thi nguy co bi bénh cao hon tir 6 dén 8 lan
50 V6i nhom dési ching,

Tom lai cdc dot bign & céc gen APP. Presenilin 1 va presenilin 2 [a
nguyén nhan di truyén cda cic bénh Alzheimer gia dink khoi phdt sém.
Con cic ca bénh Alzheimer khong 6 tién sir gia dinh c6 thé 1i ket qud
clia sir Wiong tic giifta gen nhay cam dsi vdi bénh (gen APOE) voi cic
nhan ¢ ngoai sinh.

Hien nay ngudi ta méi biet rat ft vé cdc nhan 14 ngoai sinh gay bénh
Alzheimer, nhung sy tuong tic gen — moi trudmg 6 thé déng mot vai triy
Quan trong; trong dd chan thuong & diu 13 mot nhin t6 méi trudng ducge
d€ cap nhiéu nhat v n6 c6 thé gy ra suy giam tri nhé voi tdn 56 cao &
nhitng ngudi mang alen APOE g4,

Nhitng méi lien quan gitia sif bi€n déi gen véi bénh Alzheimer g
ngudi c6 the duge minh hoy bang so d6 t16m tit nhie sau:
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Cic véu 18 nguy co Cac gen lién quan dén bénh Alzheimer gia dinh

‘ APOE4 1 . 1 .
. AP 5-1 BS-2
Tudi BAPP ~ P

Dot bién Cac dot
kép bign don

!

Tang san sinh
AR40 va Ap42

Ting san sinh
AP4z

_ _ »  TANG CUONG VIEC TACH AB

i

Tao cac dam 18i va cac qud trinh viem...

l

Sir chél cdc 6 bao thdn kink




142 Phy luc - Bdn d6 nhiém sdc thé cda ngudi

PHU LUC
BAN PO NHIEM SAC THE CUANGUOI
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CHROMOSOME 1

250 Mb (8%)

Tindu gt eaolaza

Nhutc nfing phosphataZa tha nhi

Héng cdu Muh diu dyge

] _]i Thifu ot gelactoza cpumeraza

| Hu chiing thita p;mm hemato hing ciu

! U thén kinh

_ Thi#u iyt axyl-CoA dechydrogenaza

Thi€u hut b8 e C8

Nhugc ning TS

Bé&nh Charcpt-Mana-Tooth

]. Bénh Gaucher type 1

_J L Thi#u hut pyrovat kinaza
Thifu hut khing {hromban {11

Hézg ciu hinh bizn doc 2

Thi&n hut nhan 9V
" Thiéfs hut ohan 18 tho cAm C3b cia bd the
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CHROMUOSOME 2

234 Mb (3%

., Thifu byt ACTH

-J_

Benh ke ping belahpoprotein

Thifu hut iot-peroxydaza
tuyén gdp

Thifa hut éarhamylphosphat
synteraza-1

Thiéu hut protein dang C

Hoi chingEhters-Danlos kifu IV

¥ -critalin
Hei chimg Eiters-Dandos ndu X

U ¢e van sdc ctm Lol rang
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GHROMOSOME 3

202Mb (6,5%)

Héi chitng Von Hippel-Lindau
Ung thu phé nang

GM1
Hei chitng Morkio dang B

Thifu but glutathion peroxydaza

Axit néa orotic

Thifu hut protein 5

_} Bénh khong chuyén hoa

Thiu hut pseudo-cholinesteraza

|~ Thi€u hut 1somalaza
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o ]
CHROMOSCME 4 [

193 ME (6,2%)

Tigu hwt tirmg phén phenyleetonuria

<da pteridin redictaza

Béah gidm albumip huyét thank

Khifm khuy4t men ting 1
Ching ¥itm mang t€ biko 16p md 1

{(hitng viém mang t bio 16p md 2

Thidy hut tink kiny hoat tinh ciia thinh phin C3b clia bSth?
H&i chifhg Rieger

Benh loan fibrinogen (e.p va T )
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CHROMGSOME 5

184 Mb (5,.9%)

Hoi chiing Maroto-lamy
Hé ching khéng cortizon

Binh Sandhoff

I Héi chimg Gardner

Héi chimg polip két trang gia dinh

Ung th trire trang theo gia dinh

Thi€u byt nhan t& VII
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CHROMOSOME 6

173 Mb (5,6%)

Thiéu hut nhan & XTIIA

Chitmg that difu thé trdm-céu ndo

Bénh nhiém sac 8 séc md

Thiéu hyt 21-hydroxylaza

Thiéu hut bé thé C2

Thifu ﬁ\;t bé thé C4

L Axit h6a methyl-malonic

Bénh arginin

Thiéu hut plasminogen
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CHROMOSOME 7

160 Mb (5,2%)

Chitng loan héa xuong so

Cining axit héa argmosucxinic

- Hoi chimg Ehlers-Danlos kidn YII A2

Chimg o6t hoa khong day dn

Héi chitngMarfam atypic

Thiéu hut trypsinogen

Thi€u hyt pyruvat dehydrogenza




150 FPhu luc - Bdn di nhiém sdc thé cia ngudi

CHROMOSOME 8

{ 146 Mb (4,7%) ‘

Bénh cutding nang protein-lipit ming I

|’ Thidu hut glutathion-reductaza

—— Nhuge nang hoat tinh ¢fia plasminogen

Thi&u hyt 18-0H dehydrogenaza

Hoi chiing Langer-Giedion
Hoi ching trichorhinophalange-1

Nhuge ning tnyén gidp di truyén

U lymphe biae kiéu Burkstt
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CHROMOSOME 9

137 Mb (4,4%)

24

Thiét hut interferon p

P 21

13 ——  Bénh vé& galactosemi

1
112
21
2 1]
29
q 31
’ -
34

-—1‘[. Chiing r&i loan diéu hda Friedreich

Chitng cong v Fructose

Chiing dau gan do cag perphyria

Thién hut adenylate kinaza

— ..,_\ Bénh mau c-abl

Thigu hut ba thé C5
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CHROMOSOME 10

136 Mb (4,4%)

Thiéu hyt hexokinaza

MEN2A

14

[~  Nhuee ning hoat tinh sulfataza ngo

U mau t€ bae T cao

- }[ Bénh Wolman
Thiéu hut lipaza axit

Thién hut 17- hydroxylaza
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CHROMOSOME 11

137 Mb (4.4%)

Hoi ching Beckwith-Wiedemarin
Chting 34i thao dwimg do bl binh thedng

Bénh di truyén HbF

Bénh héng cdu hinh liém
15 P -thalsssemi
Bénh hoat thr [ -hemoglobin’
P 14 Ung thr dang Wilns
1 J
Ung thar i€ bao ¥

IB&nh nhuge pothrombin

! Bénh glam pothrombin
Chimg thigu hut X2m b3m C1 esteraza

1 13 : .
Umiutébao B

] Chimgthifuenzym tyroin
1 22 —  Ho chiing that didu telangioctasie

23 Bénh McArdle

Thiu hut té hop ape A-1/CIII

Chitng vu nang trigliyeerit |
Bénk nhuge nidng alphalipoprotein mang
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CHROMOSOME 12

134Mb (4,3%) !

i

21

24

Thign hut t& hop bé thé Clr va Cls

Thi#uy hyt triphosphat Isomeraza

Bénh von Willebrand
Ung thir bire trang

Hér chimngStickler

17

Chung loan sién miu ndo trén
_Chimg loan sin Kneist
Thiéu nang syn hoa Lauger-Saldino

Thi#u aing phit trién xuong chi

U t€ bao dém than kinh

F méd md

Tr2T

Bénh Sanfilippo D

|
J

Thi€u hut axyl-CoA dehydrogenaza

Thi€u néng interferony
Eénh phenylxetonura

Bénh v néng phenyialanim
Thiéu hut axetaldebyd dehydrogenaza 2
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CHROMOSOME 13

110 Mb (3.33%)

U nguyén bac véng mac

U xuong

Bénh Wilsen

Thiéu hyt nhan t§ VII
Thiéu hut nhan t6 X

Thiéu hut propionyl-CoA-carboxylaza
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CHROMOSOME 14

103 Mb (3,3%)

Bénh miu té bao T

«P
. Thifu hut purin nuclecsid phosphorylaza

Thifu hyto; -antitrypsin
‘ Thiéu hut .oy -antichymotsyp sin

Chung biu duc héa L€ bao méu
{ B-spectrin)

Ching ¢An héa t€ bio mau
Chiing phén gidi glycogen kifu VI
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CHROMOSOME 15

100Mb (3,2%)

Hoi chimg Prader-Willi

Thiéu hut Tzovaleryl-CoA-dehydrogenaza

Thi¢u hypt lipa2§ hepalic

Amyloidose sau tién huyét (Fz-microglobulin)

Bénh Tay-Sachs (hexozamninidaza A)
GM2 hach
axil hoa glutaric kidu I
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Beah - - homoglebin
Binh o - tha lassemi

Uz ning ih¥ hang thin
s

Bénh tyrorio kidu 1 {ey#n gidp)

Hoi chitnig nitu APRT

Hés cludng Mitler-Licker

T Ung thu tare wing
‘Thin kinh soi kiu gis dinh Reckiiighausen

Thi%u hut myeboperonydaza

CHROMOGOME 17

q

Thifu hut galaciokmaza
Thetu hyt hocmicu sich temg kifu Kow arski

Hei chimg Ehles-Danlos kidu VIL AL
(Tntng phit smb xweng khéng hoin chinh kifuO0O0 1AL

Héi chumg Marfan khong dién hinh
Thi€n hat déng mén kifs Glanzmann
Bnh Pompe

Thidu 1nu mallazd ] it dung Windag thank

BEnk Miermnann Pick
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CHROMOSOME 18

81 Mb (2.6%)

L Vitm da day thin kinh gia dinh

Ung thr lympho khéng Hodgkinien

Ung th inge tring

CHROMOSOME 1%

62 Mh (2%)

Thi¢u hut thy cdrn insnlin
M Thi#u hot bé théd C3
Uu ning di truydn choleaterol gaa dinh {thy cim L0DL)

Thifu hyt hé¢ mor khing -Muler

P L ——Tu€n kut gluco-phosphat Tsome (esomeraza)
— Gidm trromg Tyc co theo Stein

—  Thidu hut prolidaza
q 1 13 Hi chimg cuvng n¥ng tpit kidu IT1 (Apo B)

1] Hi chrffng cwimg ndng lipil keéu 1B (Apo C2)
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CHROMOSCME 20

67 Mb (2,19%)
13
1
11
il
1 ‘Thiéu hyt t8 hep mién dich
13 Grd nhuge ning c2n gidp trang
Bénh vé galactoza
CHROMOSOME 21
48 Mb (1,5 %)
- 1

12—

— Bénh Alzheime

—- Men cystathion P -synthetaza

Thi&u hyt phospho fructokinaza kiéu gan
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CHROMOSOME 22

520D (1.6%)
Hfi chimg miét méa
H3 chiteg DiGeorge
-_“__- Bénk Humer
pil2= Thiln ot N-axety! galactoz amindaza
m ) Benh u tly man tian
Béah Sercome ¢tz Ewing
q t (héng xo héz thin kinh irung rong
i3 U ving ndo

Taifu Il nguytn bae mitn khdng 16 do thify byt transcobalamin [
Bénh Methemogiobin do thidu cytochron b3 reductaza

Bénh u chily mdu do rhadu Byt thy cdm )] cha chat dong miu

CHROMOSCME Y

53Mb (1,7%)

11 Doan ttong déng NST X

o
w2

161
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THROMUSDME
154 Mb {5 %)

Hgi cdng Kallmann

_} Bénh co hep ty thd
- Bénh nhuge ning phasphat
[ Hdi ching Alcandi

1

Lhinfs ¥&i ining

o— Bénh Norie

L Ngin can undrogen
Hai ching Alport

~ Anh thiéy gammalobulin

Thiéu hys manhe biéu hign d gidi rh

Gidm dudng nidu

[ in :
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