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Su twong dong giita ma di truyén véi cac quai cua kinh dich
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Tém tit: Nam 1973, Bac si Martin Schonberger da trinh bay cach phéi thudc bén bazo nito véi
T tuong trong sach “Kinh dich va Ma di truyén”, nhung ong khong giai thich 1y do tai sao lai
phéi thudc nhu vay, trong khi c6 24 cach. Ong da mic mot vai 13i trong khai dau viée tinh toan,
nén két qua tinh toan ciia 6ng khong dung va thiéu strc thuyét phuc.

Khi dich sach cta Schonberger sang Viét ngit, Bac si D6 Van Son da viét mot phu luc gidi thich &

ly do cua céch phdi thude nay.

Chung t6i di khéc phuc cic sai s6t ciia Schonberger va dat dwoc két qua rit tot. Bai bao nay s&
trinh bay cac cai tién dé hoan chinh phwong phap d6 vé mat Toan hoc, Kinh dich ciing nhu Di
truyén hoc. Bai bao ciing liét ké cac phuwong 4n cia 8 tic gia khac va phén tich dé thdy phuong an
clia Schonberger 14 t6t nhit. Bai bdo van dung Todn hoc dé danh gia dinh lwong dwoc cac thanh

phan cua mt Trung quai cling nhu mdt codon.

Tir khéa: M di truyén va quai tuong ddng, bazo nito, tir twong, codon, tring quéi.

1. Nhap dé

Kinh dich c6 lich sit 5000 nam, 2000 nam
dau chi co cac hinh v& (“twong”) do xép chdng
hai loai vach (goi 1a hao) 1&€n nhau: Hao Duong
la vach lién ( ) va hao Am 1a vach dut
(— —). Hai hao dugc goi la Ludng nghi:
Duong nghi ( ) va Am nghi (— —). Hai
hao chong 1én nhau dugc 4 phan tr goi 1a Th
tuong: Thai dwong (=———), Thiéu &m
(=—=), Thiéu duong (==), Thai am
(= ). Chéng thém 1 hao 1én Tt twong dugc
8 phan tir goi 1a Bat quai, gobm: Can (=), Doai
(£), Ly (Z), Chan (), Toén (F), Kham (=),
Cén (), Khon (i), con goi 1a don quai. Dem 2
don quai chong 1én nhau dugc 64 phan tir ¢ 6
vach, goi la 64 Trung quai (hay phtc quai).
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Chung dugc v& ¢ hinh 1 goi 1a hoanh d6 (hinh
ngang) 64 quai cua Phuc Hy. Hinh nay chung
t6i chup lai tir cudn sach “Chu dich va Trung y
hoc” [1] (trang 54) cua Duong Luc, n6 thuong
duogc ve trong cac sach Kinh dich co.

O hinh 1, c6t s6 1 1a ghi chti: S6 1 chi Thai
cuc, s6 2 chi Ludng nghi, s6 4 chi TG tuong, 8
chi Bat quai, 64 chi Trung quai. Nguoi xua doc
tur phai sang trai, nén tring quai 1 1a Can ¢ bén
Phai, roi dén 2 14 Quai ... cudi cung 64 1a Khon
(tan cung bén trai). Chung t6i xin liét ké may
quai ddu nhu sau: Can, Quai, Pai hiru, Dai
trang, Tiéu stc, Nhu, Pai stc, Thai... Mdi quai
¢6 6 hao, cac hao duoc doc theo thir tu tir dudi
1én, chang han quai thir 4 12 Pai Trang , ==
c6 4 hao dau (tir dudi 1én 1a So, Nhi. =)
Tam, Tt déu Duong, nét lién ( ) con 2 hao
cubi (Ngii, Thuong) déu Am, nét dut (— —).
Khi Leibniz (1646-1716) phat minh ra hé nhi
phan thi ong da thiy rang, 0 hinh Phuc Hy



mailto:lethanhlan43@gmail.com

10 L.T. Lan / Tap chi Khoa hoc PHOGHN, Tép 31, S6 5 (2015) 9-25

chinh 1a mot hé nhi phan hoan chinh gom 64 s
dau tién, sip xép theo thu tu tir 000000 dén
111111. Ba ngan niam trude, khi co chir viét,
cac Tién Nho méi ghi sb, dat 161 va Kinh dich
méi tré thanh mot bd mon Triét hoc. Kinh dich
cling tro thanh 1 trong 4 bo Kinh ndi tiéng thé
gidi, nhung riéng n6 khong thuoc mot ton gido
nao, nd la quy luat tién hoa cua tu nhién, x3 hoi
va nhan sinh. Bai bao nay hau nhu chi ban dén

64 & -

cac “tuong” (hinh) nay. Chi den cu01 bai méi
vién dén “ly” — 101 giang — vé may quai quan
trong. Can noéi rang, trong cac sach Kinh dich,
tht tu cac quai thuong dugc sip xép theo mot
thir tu khac véi tho tw Phuc Hy va tam goi la
“ther ty Thuong Kinh, Ha kinh”, cu thé: Can,
Khoén, Truan, Mong ... Ky té, Vi té. Chung ta
s& khong dé cap dén thi ty nay.
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Hinh 1: Hoanh d6 64 quai cia Phuc Hy

Nam 1865 Gregor Mandel (1822 — 1884)
khai sinh ra mon khoa hoc Di truyén hoc. Ngay
25-4-1953 J. D. Watson va F. H. Crick mo ta
hinh dang chudi xodn kép cua phan tir DNA —
vat liéu mang thong tin di truyén & mic do
phan tir ma hoa cho hoat dong sinh truéng va
phat trién cua cc vat cht hitu co. Trong quéa
trinh sinh san, phan t¢r DNA dugc nhan doi va
truyén cho thé hé sau. Qua trinh giai ma di
truyén co6 hai giai doan. Pau tién 13 phién ma tur
DNA sang mRNA (trtr cac loai virus c6 bo gen
RNA), sau d6 la dich ma tir mRNA dé tong hop
nén protein. Can no6i thém 1a ¢ trén 10 loai
RNA, trong d6 mRNA (RNA thong tin) truc
tiép nhan thong tin di truyén tir DNA dé dich
ma téng hop nén cac protein. Trong thanh phan
céu tao co ban cia DNA ¢ 4 bazo nito: A
(adenine), C (cytosine ), G (guanine) va T
(thymine). Trong thanh phan cau tao co ban ciia
RNA ¢6 4 bazo nito: A, C, G va U (uracil).

Trinh tu cua cac nuclotide trén mach antisense
ctia gen 1a thong tin di truyén, qui dinh trinh tu
cac nucleotide trén mRNA, tir d6 qui dinh trinh
tu cac acid amin trén protein.

Ctr 3 trong s6 4 bazo nito sap xép lién tiép
khong c6 khoang cach va khong chong 1én nhau
tao nén mot ma bo 3, hay con goi la codon biéu
thi cac acid amin. C6 64 codon tao nén 20 loai
acid amin, r0i cac acid amin tao nén hang van
loai protein khic nhau ciia toan thé gidi sinh
vat. Trong 7 ndm tir 1961 dén 1967, Marshall
Nirenberg (1927- 2010) va Har Gobind
Khorana (1922 —2011) da tim ra day di 64 ma
bd ba (mi di truyén - codon) dugc sip xép
thanh bang ma di truyén néu & bang 1 (¢ day c6
thém céc cot ghi tén cac trung quai twong ng
vé6i cac codon theo tinh todn ctia Vuong Lo Chi
[2]). O bang 1 nay, cac bazo dugc dit & bén
trai, phia trén va bén phai 1an luot theo thir tu
U,C A G.
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BAZO BAZO NITG THU 2 BAZO
EHL u C A G TH 3
Phenylalanine | UUU | Khén ' UCU |[Khiém | Tyreonine | UAU | T. qua [[Cysteine | UGU |Du U

i |2 we [ty |0 [UCC [Kién |y | UAC [Ham  |(Cy9) | UGC [Tuy c
Leucine UUA | Quan [ (Ser) UCA |Tiem KET LR Pon (KET) Bi A

(Lew) UUG | Bac UCG |Can LEYEN 1 i Tryptophayy UGG |TAn G

] CUU | Phuc ' CCU |Minh di| Histidive | CAU | Phong Sioeiile CGU Chan U

g [ CUC [ Truan: |00 ['ccE (ke || cac [can | CGE |Tiay C
{Leu) CUA | Ich {Pro) CCA |G. nhinfGlutarmate | CAA |Pg nhan e CGA |Vovong | A

CUG | Di CCG |Bi (Glx) CAG |Ly CGG [Phé hap | G

Iolencine AUU Lf\'m P ACU |Thai “‘:P&m%ine AAU |P. trang S;ﬁne AGU |Q.mmdi | U
Ao AUC | Tiét ACC [Niu heny AAC [Quai |5 AGC [Poai C
AUA |Trg phu || (Th) ACA |Tiéu sug|Lysine AAA | Can Arginine | AGA Ly A

kot ovet) [T Ton ACG |Pai suc |7 AAG [P hitu (419 | AGG [Khué €

GUU | Su ' GCU [Théng [Separstete | GAU [Hang | o [ GGU [Giai U

¢ lvaimevay [6UC [Kbam | [cccC [mmn [*P GAC |P.qua | GGC [Khén c
GUA | Hoan || (&la) GCA |Phong [Clutamate | GAA | CAun &5 GGA |Tung A

GUG | Mong 6Ce cs o GAG | Pinh GGG |Vi @ G

Bang 1. Bang ma di truyén va cc quai do Vwong L& Chi tinh

Ghi chti: Vuong L Chi ghi chir “khdng c6 nghia” ¢ bén canh codon UGA, chung t6i da thay bang chit KET
ciing nhu thém chit KHOI vao bén canh codon AUG theo chirc nidng ctia ching

Giita mot Triét hoc c6 phwong Pong la bat dau xem xét & cip do 2 (Ludng nghi), va cudi
Kinh dich va mot Khoa hoc tré phuong Tay la cung phai tinh dén cip do 64 (codon va Tring
Di truyén hoc c6 mét sw twong dong? quai), & do ta co thé rit ra nhig két ludn quan

Vén dé dit ra 1: Vi ¢6 24 céch déi chiéu 1- trong.
1 gitra hai hé thdng, ta can lam sao xac dinh 0 cap do 4 d6, nam 1969 Stent [3] da sdp
mot cach ddi chiéu 1a duy nhat ding cho mbi xép gan ding va ndm 1973 Schonberger [4] da
tuong ddng do! sap x€p ding, nhung khong c6 mot 101 ly g1a1

nao cho cac cach sap xep do va nhit 13 viéc
tinh toan tiép theo dén cip do 64 (codon va
Tring quai) ctia Ong bi sai, nén it thuyét phuc.
Nam 2000, khi dich ban Anh ngli sach cua
Schénberger [5] sang Viét ngit [6] Bac si Do
Vian Son da c6 mét phu luc 1y giai 0 rang cho
cach sap xép ciia Schonberger [7]. Nam 2007,
chiing t6i da tinh toan dugc két qua tot & cip do
64 (codon va Trung quéi) [8]. O Trung Hoa,
Vuong Vin Thanh (1998) va Vuong L& Chi
(2011) [2] ciing dd dung cach sdp xép tuwong tu,
nhung 1ap luan chua hét 18 va chua v& vién do
(hinh tron) dé rat ra cac két luan c6 stc thuyét
phuc.

Ngay tir nam 1969 hai nha khoa hoc nguoi
Puc, mot nguoi & My 1a Gido sy Giinther S.
Stent va m{t nguoi ¢ trong nudc la Bac si
Martin Schénberger di dit van dé co su tuong
dong gitta Kinh dich va Ma di truyén. Tu
nhiing ndm 80 cua thé ky trudc, cac nha khoa
hoc Trung Hoa bat dau c6 nhitng nghién ciru
vé vén dé nay, t6i doc dugc trén mang tha‘iy ho
¢6 nhiéu phuong an khac nhau. Chi gan day c6
phuong an cia Vuong Van Thanh (1998) va
Vuong L& Chi (2011) 1a gidng véi bude khoi
dau cta Schénberger va d6 1a phuong an dung.

Vi thyc thé cAu tao nén mi di truyén 1a 4
bazo, nén viéc xem xét can bat dau tir c?ip do 4

(bazo va Tt tuong) 13 hop 1Y, khong nén cb ging Chung t6i da trinh bay su twong dong gitra

M di truyén va Kinh dich tai Hoi thao Quéc té
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vé Nho gido nam 2007 [8] va gan dy qua cac
bai dang trén tap chi Nghién citu Trung Quoc
[9] va Tap chi H&n Ném [10], chung t6i ciing
da trinh bay so bo cach ding s nhi phan lam
cau ndi giita hai linh vuc ndy qua bai Hé nhi
phan — cau néi gitta Di truyén hoc va Kinh
dich [11].

Trong bai nay, ching t6i mubn phan tich
10t rao dé thay phuong an phdi thugc 4 Bazo
nito véi TG tugng cua M. Schonberge ma
chung t6i chon theo 1a phwong 4n tét nhét va
chung t61 da cai tién, tién hanh tinh toan cu thé
dé ddi chiéu ¢ cap do 64 (codon va Tring
quai) dat dugc két qua my man. Trong bai
chung t6i con danh gia dinh luong vé “ty
trong” cac thanh phan trong mot tring quai
hay trong mot codon ma xwa niay von chi la
nhitng nhan xét dinh tinh dugc moi nguoi thira
nhan.

2. Céc cach phoi thude 4 bazo nito' véi tir
twong

1. Hoi: C6 bao nhiéu cach sip xép 4 phan
te A, C, G, U vao 4 6 cho trude 1, 2, 3, 47

Pap: S6 luong cac cach sip xép bang sb
lugng cac hoan vi, cu thé 1a giai thira cia 4:

41 = 4x3x2x1 = 24.

Khong can thiét phai liét ké day du 24
hoan vi, boi nhi€u hoan vi trong truong hop
nady khong thoa man dicu kién tién quyét.

2. Piéu kién tién quyét

Béy gio ta di thang vao van dé:

+ Bén phan tor noi trén 1a 4 Bazo nito,
thanh phan chinh cau tao Ma di truyén, cu thé:

A = Adenine, C = Cytosine,

G = Guanine, U = Uracil.

Trong Sinh hoc ¢6 nguyén tic bo sung:

Khi ghép cap cac bazo trong DNA, bao gio
ciing A ghép cap voi T theo lién ket 2 hydro, ky
hiéu A=T va C ghép cap voi G theo lién két 3
hydro, ky hicu C=G dwoc minh hoa trén hinh
2.

Khi ghép cap cac bazo trong tRNA (RNA
vdan chuyén), bao gio ciing A ghép cap voi U

theo lién két 2 hydro, ky hiéu A=U va C ghép
cdp voi G theo lién két 3 hydro, ky hiéu C=G
dwoc minh hoa trén hinh 2.

+ Bbn 6 noi trén 12 Tt twgng nam trén vién
dd (hinh tron) nhu trén hinh 3. O d6, céc
“Tugng” 1 Thai dwong (=), Thiéu am
(==), Thiéu duong (=—=) va Thai am
(= =) duoc danh s6 tha tu lan luot 13 1, 2, 3,
4 va duoc doc theo cach nhin tir tam ra.

Ghep cap trong DNA
@ M lién ket 2 hydro

WY A=T ‘
Thy mine\ ... @ () Adenine
/(Sl)\’—’ “ .

Dl X i :
W / @

\) ‘5).@) el |
)“ ‘-(c{ C NK
tai / E@ e

Deoxyriboxo toi Deoxyriboxo

_ lién ket 3 hydro
“'H\ i o |
VoCc=c
W@

)

Ghép cip trong t(RNA
TR
@ lién ket 2 hvdro
Uracil
o J€

tii Ribozo

Hinh 2. Ghép ciap cac Bazo
trong DNA va RNA nhu lién ket Hydro

Trong viéc phdi thudc nay, cic hoan vi
phai théa man mdt di€u kién ti€n quyét 1a thoa
man vira nguyén tac bo sung cta Di truyén hoc
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no6i trén vira nguyén Iy Am Duong cta Kinh
Dich.

Trong nguyén Iy Am Duong ciia Kinh
Dich ¢6 hai ciu: “Céac cac hitu Thai cuc, thi
sinh Ludng nghi...” (Moi thir (vat, sy vat) déu
¢6 Thai cuc, né sinh (d6 1a) Ludng nghi (Am
Duong)...) va “Nhat Am nhat Duong chi vi
Pao” (Mot Am mot Duong goi 1a Pao). Chir
“Thai cuc” ciing nhu chit “Pao” ¢ day co thé
hiéu 14 “quy luat”.

Véan dung vao truong hop nay c6 nghia:

Moi cip d6i 1a mot Thai cuc, d6 c6 mot
Am mot Duong, ttic 1a hai Bazo cta mdi cap
chi ghép dugc v6i nhau khi chiung 1a mot Am,
mot Duong. Chung c6 “tinh chat” ddi 14p nhau
nén méi “hdp dan” 1an nhau, gidng nhu mot
“nam” mot “ntt” méi nén do6i. C6 nhu vy, Am
Duong méi giao cam, “gia dinh” méi hai hoa,
lién két mai bén ving. Cac thanh vién cia mdi
cap (1a ddi tac hay d6i thu) phai nam & hai phia
doi 1ap, phai ddi mat véi nhau trén vién do, cu
thé 1a Thai duong dbi 1ap voi Thai 4m, Thiéu
am d6i 1ap voi Thiéu duong, tirc 12 1 d6i dién
v6i 4 va 2 dbi dién v6i 3 nhu trén hinh 3.

T 6”/,
\\ 3 (PN / ‘\ IP
& B! / . y
7
750 : ~N
@, Sy s\ C
///l \\\\ ‘- q

Hinh 3. Tt tuwgng va thu tu

Co6 16 hoan vi khong théa man diéu kién
tién quyét nay, chi con 8 hoan vi cung tuén thu
ca hai nguyén tac cua hai linh vuc nay theo 2
truong hop sau:

a) Gia st A 1a Thai duwong thi U phai la
Thai &m hodc nguoc lai; tat nhién C va G s&
chi con ¢o thé la Thiéu duong va Thi€u am.

b) Gia st C l1a Thai duong thi G phai 1a
Thai am va ngugc lai; tat nhi’én A va U sé chi
c6 thé la Thiéu duong va Thiéu am.

Tam hoan vi d6 dugc liét ké ¢ bang 2.

1| 2| 3] 4| Giathiét
A = g2 Ho.l sinh
; --
A C | U | Théa min
3 U|C |G| A |[EKhong tm
4 U| G| C| A | Ehong tm
5 C|A|TU| G |Ehongtm
6 C|U|A| G|Ehongtm
7 G| A|U| C|EKhongtm
8 G| U|A| C|[Ehongtm

Béang 2. Cac hoan vi thoa man diéu kién
tién quyet va gia thict Hoa sinh

3. Gia thuyét Hoa sinh

Theo Béc si P& Vian Son: Trong céu tric
cac Bazo c6 cac nhom nguyén tor mang dién
tich Duong, Am:

+ A ¢6 1 nhdm NH,, mang dién tich
duong (trong khung ovan cua hinh 4) (khéng
c6 nhém CO ).

+ U c6 2 nhom CO ~, mang dién tich am
(trong khung chr nhéat ctia hinh 4) (khéng cé
nhém NH ;)

+ C va G cung ¢6 1 nhém NH, 1 nhém
CO " [7] (trang 232).

Hinh 4 v& cdu trac céc loai RNA-
Nucleotide, mdi loai gdbm 3 thanh phan: gbc
phdtphat, duong ribozo (6 DNA 1a duong
deoxyribozo) va 1 trong 4 bazo nito. Hinh nay
con cho ta biét A va G la purine c¢6 cdu tao
mach kép, tic 1a c6 2 mach vong, nén 16n. C
va U la pyrimidine ¢6 cdu tao mach don, tuc 1
mach vong, nén nhoé hon. Mot sb tac gia (s&
viét sau) cin ctr vao diéu nay dé phdi thude
chung v6i Ludng nghi.
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Purine (vong kép)

A (Adenine )
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Hinh 4. CAu triic cac loai Bazo nito thudc RNA-Nucleotide

Ching t6i dit mot giai thiét Hoa sinh: Tinh
Am Duong cta cac nhom nguyén tir mang dién
tich img véi Am Duong trong Kinh dich, vay 1a:
—);

U twong ung v6i Thai am (— —); Con C
va G tuy chua xac dinh duoc cu the, nhung
tuong tmg v&i Thiéu 4m hodc Thiéu dwong.

A tuong tng Thai duong (

Nhu vay, trong 8 hoan vi ¢ bang 2, chi con
hoan vi 1 va 2 (viét chit tring trén nén den) la
thoa man gia thiét trén.

Ta s& tién hanh tinh thtr theo ca hai hoan vi
d6 t6i cip do 64 (codon va Trung quai). Mot
trong hai hoan vi cho két qua tot dep, thi chimg
t6 gia thiét Hoa sinh 1a dung va hoan vi dé la
hoan vj t6t nhat.

3. Diém qua mét vai phwong 4n di tirng
dwgc dung

Chuing t6i xin liét ké mdt vai phuong an cia
cac tac gia ma chang t61 dugc doc dé doc gia
thay dugc lich st chuyén dé nay.

1. Phuong dan cua Gunther S. Stent, 1969

Ong néu ra viéc phéi thupc Am Duong dua
VA0 cdu tao mach vong dé phéi Am Duong,
mach don 1a Am, mach kép 13 Duong. Diéu
quan trong hon 1 6ng da phdi thudc 4 Bazo véi
Tir tuong: A la (Thai duong), C la ==
(Thleu dwong), G 1a == (Thiéu am) va U Ia

= (Thai &m) nhu néu ¢ bang 3. P6 1a hoan vi
2. Song, 6ng khoéng giai thich 1y do cua cach
phéi thude d6 va ciing chua trién khai tinh dén
cip do 64 (codon va Trung quai) [3].

2. Phuong an cua Martin Schonberger, 1973

Nam 1973 6ng da trinh bay cin k& vé su
tuong dong gitta Kinh dich va Ma di truyén
bang ca mot cudn sach [4].

Ong d3 phdi thudc 4 bazo véi T tugng: A
la (Thdi  dwong), C 1a == (Thiéu
duong), G 14 == (Thiéu am) va U la = =
(Théi am) [4] (trang 59) [3] (trang 71-72), [6]
(trang 101-102). Ong khong giai thich gi vé 1y
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do vi sao phéi thudc nhu vay. D6 1a hoan vi thu
1, ma theo chung toi c6 thé 1a phuong an dung
nhit. Cai dinh hudéng 16n di ding cta ong that
1a s6m, chi tiéc ong khong néu 1y do nhu BS D6
Vin Son 1am sau nay [7] va khi tinh toan cu thé
Schonberger di nhim mét chit trong ca 3 linh
vuc Toan, Kinh dich, Ma di truyén nhu ching t6i
da @& cap dén trong [8], [9], [10] va & bai nay.

3. Phurong dn ciia Tan Tan Hoa (F#1F), 1984

Tan Tan Hoa phéi thuoc: G 1a Thai duong
(==). C laThai am (= =), A la Thiéu am
== ==) [12] (trang
1236). Day 1a hoan vi 7, vi pharn gia thiét Hoa
sinh, & d6 A chi c6 nhém nguyén tir mang dién
tich Duong nén dugc coi l1a Thai duong ...

4. Phwong dn cia Dwong Luc (#7.7)), 1989

Trude tién Dwong Luc phdi thudc Ludng
nghi dwa vao cdu tao mach vong nhu Stent.

Sau d6 phdi Tw twong: G 1a Thai dwong
——, C |a Thai am = =, A 1a Thiéu duong
==, U la Thiéu am == [1] (trang 1012-
1016). Pay 1a hoan vi 8, vi pham gia thiét Hoa
sinh, & d6 A chi c6 nhém nguyén tir mang dién
tich Duong nén dugc coi 1a Thai duong ... Ca
Tan Tan Hoa va Duong Luc déu khéng giai
thich 1y do cua viéc phdi thudc 4 bazo véi T
tuong theo ti€u chi nao.

5. Phuong dn cua Phan Vii Dién (75 /774E), 1986

Chiing t6i dugc biét phwong an ciia 6ng qua
bai ciia On Duong Man (#247%%) [13]. Ong phdi
Ludng nghi theo méi lién két hydro: C va G ¢6
mdi lién két véi nhau béi 3 hydro, véi sb 3 1a 18,
ong xép chiing thuéc Duong. A va U ¢6 lién két
voi nhau boi 2 hydro, véi s6 2 1a chin, éng xép
ching thuéc Am. Ong phéi thudc tiép: C 1a Thai
dwong (=), viy G la Thiéu Am (==); A la
Théi &m (= =), vay U la Thiéu duong (=—=).
Phuong 4n niy khong théa min diéu kién tién
quyét, nén vé can ban 1 sai.

6. Phuong dn cia Truong Poéng Sinh (KX 4E),
2002

Chung t6i dwgc biét phuong an cua 6ng
qua bai ciia Vuong L6 Chi (E& &) [2]. Ong

phéi U véi Thai dwong ===, C véi Thai am
== i Thié , G voi Thiéu duong
=—=. Phuong 4n nay khéng thoa min diéu kién
tién quyét, nén vé can ban 1a sai.

7. Phuong dn cua Vuong Van Thanh (1 X75),
1998

Chung t6i dugc biét phu:ong 4n cua 6ng qua
bai ciia Vuong L6 Chi (E& &) [2].

Ong ph01 thudc A voi Thai duong ——, U
v6i Thai 4m = =, C v6i Thiéu &am ==, G véi
Thiéu duong ===, Pay 1a hoan vi 1 glong nhu
Schdnberger.

——

8. Phuwong dn cua L& Khanh Trai, Lé Thanh
Lan, 2007

Chiing t6i theo cach giai thich ctia BS D
Van Son va dung phuong an cua M.
Schonberger, cac két qua chinh s& dugc trinh
bay & dudi. Nam 2007, chung t6i da bao cao két
qua nay tai HT QT vé Nho gido ma ky yéu
duoc in nam 2009 [8].

9. Phwong dn ciia Vuwong L6 Chi (F£.%),
2011

Vuong LS Chi tham khao va dung luén
phuong &n ctia Vuong Van Thanh, tirc 1a dung
hoan vi 1. Ong di dua vao nguyén tic cin ban
ctia lién két ion lam tiéu thuc dé 1y giai cho
céch phdi thudc nay. Theo sb liéu thong ké cua
ong thi G du"ong hO'n C [2], va nhu thé thi G
phai la Thiéu am == —,Cla Thiéu duong =—,
tirc 1a hoan vi 2. Theo két qua tinh toan cua
Vuong Lo Chi ¢ cap do 64 (codon va Tring
quai) gidng nhu cia ching t6i thé hién cu thé &
phuong d6 (hinh vuéng — bang mi di truyén)
cua 6ng ma chung t6i dich sang Viét nglr va vé
& bang 1 bai ndy, cho thiy ong da ding hoén vi
1. Vi thé chang t6i khong 16 thyuc sy 6ng dung
hoan vi 1 hay 2?

Trong bang 1 nay ¢ chd codon UGA, tuong
duong quéi BI, ong ghi 1a “khong c6 nghia”,
duong nhu do ong khong biét day 1a ma KET,
cling nhu UAA va UAG, déu 1a m3 KET va
khong tuong tmg moét acid amin nao. Codon
AUG la ma KHOI ciing khong dugc tac gia cha
r5. Dé cho day du, chung t6i di ghi thém chit
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KET bén cach UGA va chit KHOI bén canh
AUG theo chitc nang cuia chung.

Tai liéu 6ng viet ngan, nén ching t6i khong
rd qué trinh tinh todn cua 6ng, nhat 1a khong
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thiy “vién d6”, vi thé c6 thé 6ng chua rut ra
dugc cac uu diém cua phuong 4n nay nhu
chling t6i da néu trong céac bai ctia minh [8], [9],
[10] va s€ néu O sau.

Tac gia | Nam A C G U Ghi clni
Giinther S. Stent ‘ 1969 s —_— — o o Hoan vi 2
M. Schinberger . 1973 — —_— —— i Hoan vi 1
Tin Tan Hoa |98 | == | == | = | == Hoin vi 7
Duong Luc M| = S| — | == Hoan vi 8
Phan Vil Dién ‘ 1986 | (= )| (/=) | (== | (==) | Khongthéaman
Trwong Dong Sinh | 2002 | — = == | =—= | == | dicukién tiénquyet
Viwromg Vin Thanh | 1998 pom— —— _— o " Hoan vi 1
L.K.Trai, L.T.Lan 2007 P — —_—— —_— = Hoan vi 1
Vwong Lé Chi 200l | =— | == | = Hodan vi 1 hay 2?

Bang 3. Mot vai phuong an da ting dugc dang

Viéc phan tich mot s cac phwong an nhu
trén cling da dugc chung t6i so b néu tai Hoi
thdo Nghién cuu va Giang ddgy Ngon ngit va
Vin héa Viét Nam va Trung Quéc lan thi TV,
ngay 14-12-2013 tai Ha Noi [14].

Trén co s6 nhung phan tich nhu trén, chung
t6i d tién hanh tinh toan & cip do 64 (codon va
Trung quai) theo ca hai phuong an 1 va 2. Két
qua phuong 4n 1 cho két qua rat tbt, nén sau
day chiing t6i s& trinh bay chi tiét. Két qua tinh
toan cho phuwong an 2 khéng dugc tot bang,
chdng tdi sé trinh bay trong mot dip khac.

4. Cai tién phwong an ctia Schénberger

Céch phdi 4 bazo nito v6i TG tugng cia
Schonberger cung voi cac nhom nguyén tir
mang dién tich theo DS Vin Son va ky hi¢u nhj
phén cua ching t6i duoc v€ ¢ 4 goc cua hinh 7
gan cudi bai vira dé cho gon vura dé dé nhan xét
nham rat ra cac két luan bo ich.

1. Diing s6 nhi phdn biéu dién cdc qudi ciia
Kinh dich

Khi bét dau c6 van tu, con nguoi chua biét
dén s6 0, nguoi xua dung s0 1 dé ky hiéu hao

Duong (——), s6 2 ky hiéu hao Am (— —), tirc
1a cap {Duong, Am}={ — —}={1, 2}. Sau
khi Leibniz (1646-1716) xay dung hé nhi phan,
& d6 chi ding s6 0 va sb 1, moi ngudi noi
chung va Schonberger ndi riéng da gitr nguyén
ky hiéu 1 cho hao Duwong, chi thay ddi “mot
nira” bang cach thay s6 2 thanh s6 0 cho hao
Am, tic dung cip s {1, 0}={ ,— —}. Lam
nhu thé trat ty cia Bat quai ciia Phuc Hy ¢ hang
1 cta bang 4 bi ddo ngugc thanh hang 7 (hoéac ¢
hang 6 cho hé nhi phan).

Chung toi dé nghi thay ca hai ky hiéu, nghia

1a cip sb {1, 2}={——,— _} s& dbi thanh cap
{0, 1}={—— — -}, nhu mot phép “tinh tién”,
tirc 1a hao Duong (——) duoc ky hiéu bang so

0, hao Am (= —) duoc ky hiéu bang s6 1. Nhu
vay ma sb nhi phan dugc ghi & hang 8, dbi sang
thap phan & hang 9. Thir tu cac quai gitt dugc
nhu cua Phuc Hy, chi khac 1a ngay xua ghi
bang diy sb nguyén khong cé sb khong N*={1,
2, 3...}, bay gio chiung toi ghi bang diy sb
nguyén c6 sd khong (sé nguyén khong am)
No={0, 1, 2...}.
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11 Hoh | = | & |=| 22 | & | 2 | = | =
| Uuan : : - 1 ] +
2 Tén CAN | POAI | LY | CHAN | TON | KHAM | CAN | KHON
3 | Biéu twong Tluén | Trach | Héa | Lér | Phong | Thiy | Son Pia
4 Nghia Tron | Bam | Laa | Sam 1o Nuoe | Nm Pat
S | TT Phue Hy 1 2 3 4 5 6 7 8
6 | Schon- Na 111 110 101 100 011 o1 | 00l 00
| . . +
- | berer TT 7 6 3 1 3 2 1 0
8 | Ching | Ma 000 | ool | 010 o1l 100) 101 110 111
S |
g | to TT 0 | b 3 Kl 5 6 7

Bang 4. Thir tw Bat quai

Khi xép chong 2 don quai 1én nhau dé thanh
Trung quai, thi theo Schénberger cac trung quai
s€ khong chi ddo nguoc ma con bi xao tron lung
tung, nhu ta thiy trong sach cta 6ng: Khoi dau
000000 1a Khon, réi 000001 1a Phuyc, tiép dén
000010 1a Su ...[4] (trang 61-66), [5] (trang 63-
67), [6] (trang 93-97). Nhu vay, khong gitr
duoc thu ty Phuc Hy ciling tac la khong gilr
dugc thr tu nhi phan nita va do d6 khi déi chiéu
v6i cac codon ciia M3 di truyén khong con qua
“trung gian” 1a hé nhi phan nia.

Theo cach ky hi€u cua chiing t6i, thur tu Bat
quai gitt ding dugc tht ty Phuc Hy, nén khi
xép chdng hai don quai 1én nhau thi thir tu ciia
cac Trung quai cling gilt dugc tht ty Phuc Hy
lan luot 13 Can, Quai, Pai hitu ...Bac, Khén
nhu trén hinh 6 va 7 ¢ sau va va do6 1a thir ty da
v& & hinh 1. Ngudi xwa dém tir 1 dén 64 theo
N*, con ching t6i dém tir 0 dén 63 theo N,

Tém lai, qua trinh thay d6i ky hiéu cac hao
dugc néu trén bang 5.

Ludmg ngha | Hao Ngurdi Xua

Schonberger

Toi Cho linh 6, 7 cia to

Duong

.'\III ShRaneni -

0 1 -

0 +

Béng 5. Su thay dbi thir ty cac hao

2. Gia tri cac bit nhi phdn

Nhu trén ta thiy, dé biéu dién 64 quai, ta
can 6 vach (hao), ciing tirc 1a ding con sb c6 6
chit s nhi phan dé ky hiéu, cu thé ta viét
(b5b4b3b2b1bo). Néu nhu mét Sé thﬁp phél’l,
chéng han (agas24838,8180) ta goi cac chir s6 a; 1a
“hang”: tlr phai sang trai, hang don vi (ag), hang
chuc (a;), hang trim (ay) ... Gio day cac chit s6
b; chi 14y cac gi4 tri hodc 0 hodc 1, nhu quy uéc
(méi) cua chung t6i: Hao Duong ( ) ky
hiéu bé'lng s6 0, hao Am (= —) ky hig¢u b;‘ing s6
1, ta goi b; la cac bit thong tin (binary digit —
chir s6 nhi phéan). Khi & cac vi tri khac nhau, b;
€0 cac gia tri khac nhau néu ¢ hang 2 bang 6.

3. Doc cdc Trung quai

O céc sach Kinh dich, cac hao cua cac quai
phai duoc doc 1an lugt tir dudi 1én; boi vi quéa
trinh ludng phan khi v€ cac hao cta cac quai
dugc tién hanh tir dudi 1én. Didu d6 dugc ching
t6i tham khao bai Vach bdt qudi cua Nguyén
Khiét trén mang [15] va gii thich r& trong bai
Co so khoa hoc cua Kinh dich - Khoa hoc du
doadn twong lai [16] va & day ching t6i vé cho
quai TON trén hinh 5.

Hao déu tién (tinh tir dudi 1én) goi 1a hao
So, rdi 1an lugt doc tiép 1a Nhi, Tam, Tw, Ngi,
va cudi cung 1 hao Thuong. Néu 1a hao Duong,
dung nét lién (——), duoc goi 1a Ciru (muon s6
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9 1a ldo duong); néu 1a hio Am, dung nét dit
(= =), dugc goi 1a Luc (muon sb 6 1a 130 am).
Chu y 1a trong khi dém thir ty cac hao khong co
Ctru va Lyc ma dung So va Thugng.

Nhu vay, cu thé cac hao cua quai Tén lan
lugt tir dudi 1én 1a: So Ciru (1 duong), Ctru Nhi

(2 duong), Luc Tam (3 am), Luc Tt (4 am),
Luc Ngii (5 &m), Thugng Cuu (6 duong). Vay
mé nhi phan cta quai Ton theo quy udc méi
cua chung t6i (0 bang 5) va doc tir dudi 1én la
b5b4b3b2b1b0 = 001110 (hinh 5)

1 | Cac bit trong hé nhi phan | bs b4 ‘ b3 b b; by Tc:mg
2 | Gia tri ciia timg bit 2| 16 | 8 4 2 1 | &
3 | Phan 2 nhom 3 bit Nhom bit (bsbsbs) Nhom bit (bybibg)
4 | Gia tri cua 2 nhom 3 bit 56 =88.89% 7=11.11% 63
5 | Phan 2 nhom 2 va 4 bit Nhom bit (bsbybsb,) Nhom bit (biby)
6 | Gia tn cia timg nhom 60=29524% 3=476% 63
i Bang 6. Gia tri cua cac bit va mdt vai nhém bit. i
O bang 6, ching tdi tinh gid tri mot vai nhom bit & hang 4 va 6 dé dung sau.
Ma ¢ Doe tring qua Plarong phap pho
mmm | © | Hao Thigng | by= 0, | Thwong qua Ma 001110 cac _l':xzu mm'_\xu
mwm |5 HaoNgu =1 Ngoal qual — [110/001] Tir tgmg cia
mm || HaoTu =1 Can (som) Som /Trach Ton Schonberger
. ‘ _ S——— néu o [12
- 0 T:.mn Byl H“.' quat | e Bocmot codon | A Thaj duong = 00
s | 2 | Hao Nl by=1 No1 qna M 001110 O Thiéudm == 01
s | | | HaoSo be=0 ! | Poa (trach) 5 (00:11:10) | G Thiéu duong == 10
(AUG) UThaam 3511

Poc trimng quat: bsbsbzbzbybg = 001110 — [bybybg/bsbabs] =[110/001] — [Son/Trach] Tén

DPoc codon

> (bsby | bsby - bybg) = (00:11:10) 5 AU G — AUG —Kha

Hinh 5. Poc mt tring quai va codon tuong tmg (thi du: TON)

Cl}ﬁ y: Cach doc thur ty cac hao “So, Nhi, Tam, Tw, Ngili, Thuong” la “khac” véi viéc ghi thu tu
(chi s0) cac bit thong tin (b;) néu trén 1a “bsbabsbybiby”.

Cac Trung quai 1a do ghép hai Pon quai.
Pon quai trén goi 1a Thuong quai (con goi la
Ngoai quai hay Tu quai), quai dudi goi la Ha
quai (Noi quai hay Mau qudi). Poc tring quai
theo cach doc Thugng (trén) quai trudc, Ha
(duéi) quai sau, tirc [Thugng/Ha], tirc 1a tir trén
xudng dudi (trong khi doc cac hao cia Tring
quai lai theo thi ty tir dudi 1én); nén dé dé doc
Trung quai ta cAn dao mé cua 3 hao sau lén

trude, tirc 1a dao thanh [bobibe/bsbbs]. Db véi
quai Ton, véi ma 001110 dao lai mi thanh
[110/001] va dbi chiéu voi bang 4 (don quai)
ma doc thanh [Son/Trach] Tén nhu trén hinh 5.

Schénberger ¢ biét 1a phai doc cac hao
theo thir ty tir dudi 1én, nhung vao lic quyét
dinh, tc 1a khi tinh toan thi 6ng da doc chung
tir trén xubng [4] (61-66), [5] (trang 63-67) [6]
(trang 93-97); lam thé gop phan khién cho két
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qud tinh toan bi sai. Chung t6i da doc ching tur
dudi 1én va da giai thich diéu nay trong bai Co
so khoa hoc cua Kinh dich - Khoa hoc dw dodn
tuong lai [16].

Pé doc cac codon thi ma nhi phan duoc
chia thanh 3 nhom 2 bit, cach nhau bang dau
“, 10i thay timg nhém mi bang cac bazo nito
tuong tmg nhu trén hinh 5. Véi quai Ton la
001110 chia thanh (00:11:10), thay bang
(A:U:G), vay la codon AUG.

4. Pdnh gid dinh heong cdc thanh phan cia
Trung qudai va cua codon

Theo bang 6, gia tri cia Mau quai (Noi
quai, hay Ha quai) 1a 56 = 88,89%, cua Tu quai
(Ngoai quai, hay Thuong quai) la 7 = 11,11%,
tac la gia tri Mau quéai 16n hon Tu quai rat
nhiéu. Didu d6 giai thich 15 tai sao ngudi xua
coi Mau quai la “chu thé”, 1a “ban than”, dong
vai trd quyét dinh; con Tir quai 12 “khach thé”,
1a “ngoai canh”, 1a “ddi phwong”, “ddi tac”,
“dich thu”, dong vai tro thir yéu.

Ciing tir bang 6, ta thay gi4 tri ctia 2 bazo
dau cia mdi codon 1a 60 = 95,24%, trong khi
cua bazo thr ba 1a 3 = 4,76%, chung té bazo
thtr ba dong vai tro rit thir yéu. Didu do giai
thich ve tinh du thura (hay tinh thoai hoa, hay
tinh linh hoat) ctia codon: Nhiéu mi cung biéu
thi moét acid amin, chung thuong la cac codon
c6 2 bazo dau glong nhau, chi khac nhau ¢ bazo
cubi cung, chang han: 4 codon danh s tir 4 dén
7 (6 hinh 6 dudi day) la ACA, ACC, ACG,
ACU c6 chung 2 bazo dau 1a AC..., cho du
bazo cudi cing 1a A hay C hay G hay U ching
cling khong khac nhau nhiéu va cung biéu thi
acid amin threonine (Thr).

5. Hoanh do Tring qudi cia Phuc Hy (xem
hinh 1)

Ttu Thai cuc (1), ta v& 1én trén, phan doi
thanh Ludng nghi (2), nira bén phai dé tring 1a
Duong, ntra bén trai t6 den 1a Am. V& 1én trén
hai ntra d6, roi timg nira lai phan déi duoc 4 1a
T tuong (4), cling cac ntra bén phai Duong,
nira bén trai Am. Bén nira d6, timg nira lai phan

d6i duoc 8 1a Bat quai (8) ... Sau 6 1an phéan doi
nhu vay ta dugc 64 phan, d6 1a hoanh d6 64
Trang quéi (64) ctia Phuc Hy. O diy theo ngudi
xua doc tu phai sang trai.

Néu lay nira bén trai lam Duong, nira bén
phai 1am Am thi ta c6 mot d6 hinh c6 thir tu cac
quai doc tr trai sang phai.

6. Tung do Tring qudi ciia Phuc Hy (xem hinh 6)

Cot 1 trén hinh 6 1a tung d6 Phyuc Hy, gdm 6
vach dung. Vach dau & trai duoc phan do6i la
Ludng nghi, phan trén dé tring 1a Duong, 18 ra
v& nét lién (——), chung t6i thay bang dau (+);
phan dudi dé den 1a Am, 18 ra v& nét dit (— —),
ching t6i thay bang déu (-). Vach thi 2 & bén
phai duoc phan 4 1a TG tugng, 4 phan do6 cu 1
Duong & trén, ghi dau (+); lai mot Am & dudi,
ghi ddu (). C& lam nhu vay dén vach thir 6 ¢
tan cung bén phai dugc 64 phén, thé 1a duoc 64
Trung quai... D6 hinh dai, nén vé& trén 2 trang.

Lan luot tir trén xuéng dudi ta dugc 64
quai. Quai dau gdm 6 vach tring, véi dau (+) ta
thay vao s6 0 theo quy wdc méi ciia ching t6i,
ta dugc ma nhi phan la 000000, do la quai Can.
Quai tiép theo ¢ hang 2 ¢ 5 vach tring lién véi
déu (+), vach Thuong (sau cung) 1a den vé6i ddu
(-), ta dugc ma nhi phan 000001, do la quai
Quai ... Ct nhu vay hinh thanh ¢4t 2 1a ma nhj
phan, ddi sang hé thap phan ta duoc cot 3, chir
trang nén den coi nhu s6 tht ty. Dé doc tén quai
ta phai lam nhu hinh 5, dao ma nhi phéan thanh
[bobibo/bsbsbs] & ¢t 4, nho do6 ghép lai
[Thuong/Ha] & cot 5 vdi cac don quai ¢ bang 4
ta dugc Trung quai & cot 6. RO rang trét tu Phuc
Hy duoc bao ton. Néu ta chia md nhi phan
thanh 3 nhom 2, méi nhom 1a 1 bazo nito nhu
dé xuit ciia Schonberger ¢ cudi hinh 5 thi ta
duogc cac codon ghi ¢ ¢dt 7, chung biéu dién céc
acid amin viét tit ¢ cot 8. Liét ké véi tén goi
day du & bang 7, gdm 20 acid amin.
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1 | Ala | Alanine 6 | Glu | Glutamate | 11 | Leu | Leucine 16| Ser | Serine

2 | Arg | Arginine 7 | Gln | Glutanune | 12 [ Lys | Lysine 17| Thr | Threomne

3 | Asn | Asparagine | 8 | Gly | Glycmne 13 | Met | Methiomne | 18| Trp | Tryptophan
A | Asp | Aspartate | 9 | His | Histidine | 14 | Phe |Phenylalaning 19| Tyr | Tyrosine

5 | Cys | Cysteine 10 | lle | Isoleucine | 15 | Pro | Proline 20| Val | Valine

Bang 7. Hai muoi acid amin

Hinh 7. Vién db ctia Phuc Hi. 64 tring quai va 64 Codon Tt twong va 4 Bazo Nito.
Ghi cht: Kh 1a ma KHOL K 1a m3d KET

Bén trong 1 “Hinh 11-9: B hinh thir ty 64 quai theo Phuc Hy” & cubn Chu dich va Trung y hoc [1] (trang
54). Tiép theo la sb th tu (thap phan) méi cua chung toi. Ngoai ciing 1a cc codon tuong tmg. Ma KHOI (Kh) 1a
codon AUG nidm ¢ mién Thai duong. 3 ma KET (K) 1 cac codon UAA, UAG, UGA déu nim o mién Thai am.
C6 mot di ximg qua tim giita ma KHOI 1 codon AUG -14 véi 2 mi KET 1a codon UAA-48 va UAG - 50

C6 4 codon dic biét gom codon AUG 1a ma KHOI, va cac codon UAA, UAG, UGA 1a ma KET, ching t6i

viét chit tring trén nén den dé d& nhan biét. Codon AUG dong thdi con ma hoa acid amin Methionine.

7. Vién do (hinh tron) Trimg qudi ciia Phuc Hy

Ta v& 6 vong bao lay hinh tron (1a Thai
cuc), vong trong cung phan déi (Ludng nghi),
vong tiép theo phan bdn (Tt tudng), vong thir

ba phan tam (Bat quai) ...vong ngoai cung (th
sau) phan 64 (Trung quai) ta dugc vién do tring
quéi ctia Phuc Hy thuong vé trong cac sach co

(hinh 6)
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pO HINH THU TY TRUNG QUAI MA DI TRUYEN

____ chaPhuc Hy Nhj phén| Thip| Do ma Doc tring quai Codon| Acid amin
I 2 3 4 5 | 6 7 8
VUNG THAI DUONG
+ |+ [+ ]+ [+ ]+] 000000 [000/000] | Thién/Thién |[Thean | AAA | Lys
+ |+ |+ ]+ |+ 000001 [001/000] | Trach/Thién | Quai AAC Asn
+ [+ [+ [+ + | 000010 [010/000] | Hoéa/Thién |Pai hiru AAG Lys
+l+]+]+ 000011 [011/000] | Loi/Thién |Paitrang | AAU | Asn
+ [+ [+ + | + | 000100 [100/000] Phong/Thién |Tiéusic | ACA | Thr
+|+ |+ + 000101 [101/000] | Thuy/Thién |Nhu ACC Thr
o e B + | 000110 [110/000]| Son/Thién |Pai stic ACG Thr
+ |+ |+ 000111 [111/000]| Pia/Thién |Thai ACU Thr
+ | + + | + [ + | 001000 [000/001] Thién/Trach|Ly AGA Arg
¥ 5 o [ 001001 [001/001] | Trach/Trach | Th doai AGC Ser
+ |+ + + | 001010 [010/001] | Héa/Trach |Khué AGG Arg
+ [+ . 001011 [011/001] Loi/Trach |Quy mugi | AGU |  Ser
+. [+ + | +| 001100 [100/001] Phong/Trach | Trung phu | AUA lle
+ [+ + 001101 [101/001]| Thay/Trach | Tiét AUC lle
L + 1001110 [110/001]| Son/Trach
+ | + 001111 (11 |/001” Pia/Trach AUU
VUNG THIEU AM

% + |+ |+ [+] 010000 EETEE (000/010]| Thién/Hoéa Pdéng nhin | CAA | Glin
[F, + |+ |+ 010001 [001/010]| Trach/Héa |Cach CAC His
o + |+ + | 010010 [010/010]| Héa/Héa  |Thuanly | CAG Glin
N _ 010011 [011/010]| Loi/Hoa  |Phong [ CAU [ His |
+ + + |+ | 010100 [100/010]| Phong/Hoéa |Gianhan | CCA Pro
- B - B 010101 [101/010]| Thay/Hoa |Ky té CCC | Pro
hal + + 1010110 [110/010]| Son/Hoa Bi CCG Pro
+ + 010111 [111/010]| Pia/Hoa Minh di CCu Pro
+ + |+ |+ 011000 [000/011]| Thién/Léi |Vévong | CGA Arg
+ + |+ 011001 [001/011]| Trach/Léi | Tuy CGC Arg
* + + 1011010 [010/011]| Hoéa/Li Phé hgp | CGG Arg
+ + 011011 [011/011]] L&i/Loi Thchan | CGU Arg
+ +[+] 011100 [100/011]| Phong/Léi |ich CUA Leu
[+ + 011101 (101/011]| Thay/Li | Trudn CucC Leu
+ + | 011110 [110/011]] Son/Lai Di CUG | Leu
EF 011111 [111/011]] Dja/Léi Phuc Ccuu Leu

* Methionine

Hinh 6. Tung d6 64 tring quéi, 64 codon va sb thir tu.
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(Hinh 6 Tiép theo)

PO HINH THU T TRUNG QUAI MA DI TRUYEN
cia Phuc Hy Nhj phin| Thip| Déo ma Doc triing quai Codon| Acid amin
I 2 3 4 5 | 6 7 8
VUNG THIEU DUONG
+ |+ |+|+]|+| 100000 [000/100] [Thién/Phong |Ciu GAA |  Glu
ol 1.l s o 100001 [001/100] [Trach/Phong |Paiqua | GAC Asp
+ 1+ |+ + | 100010 [010/100] | Héa/Phong |Dinh GAG Glu
+ |+ [+ 100011 [011/100] | L6i/Phong |Hang GAU | Asp
+ |+ + |+ | 100100 [100/100] [Phong/Phong | Th ton GCA | Ala
+ + Bl 100101 (101/100] [Thity/Phong | Tinh GCC | Ala
+ |+ + | 100110 [110/100] | Son/Phong |Cé GCG | Ala
+|+ 100111 [111/100] | Dia/Phong |Thing GCU | Ala
B + | + |+ 101000 [000/101] | Thién/Thiy | Tung GGA | Gly
N +[+ 101001 [001/101] | Trach/Thay |Khon GGC | Gly
+ + + | 101010 [010/101]| Hoéa/Thuy |Vijté GGG | Gly
+ + 101011 [011/101] | LoiThiy  |Giai GGU | Gly
+ + |+ 101100 [100/101] | Phong/Thity |Hoén GUA | Val
+ + 101101 [101/101]| Thiy/Thity |Thkham | GUC | Val
+ +| 101110 (110/101] | Sow/Thity  |Méng GUG | Val
+ 101111 [111/101]| Pja/Thiy |Su GUU Val
VUNG THAI AM

+ |+ |+ +] 110000 [ [000/110]| Thién/Son | DPON UAA
+ |+ 110001 [001/110]| Trach/Son | Ham UAC Tyr

+ |+ +| 110010 [010/110]| Hoa/Son | LU UAG
+ |+ 110011 [011/110]| Lo¥/Som Tiéuqua | UAU Tyr
+ + |+ ] 110100 [100/110] Phong/Son | Tiém UCA Ser
+ + 110101 [101/110]| Thiy/Sen | Kién ucc Ser
+ +| 110110 ([110/110]| Son /Son | Thucdn | UCG Ser
+ 110111 [111/110]| Dia /Son Khiém ucu Ser

+ |+ |+ 111000 [000/111]| Thién/Dja | BI UGA
+ |+ 111001 [oom”] Trach/Dia | Tuy UGC Cys
+ B + [ 111010 1[010/111]] Hoa/Dja | Tén UGG | Trp
v 111011 [011/111)] Léi/Dja | Dy UGU |  Cys
+ | 111100 [100/111]| Phong/Dja | Quan UUA Leu
111101 [101/111]| Thiy/Pja | Ty uuc Phe
+ | 111110 [[110/111]| Son/Pja Bic UuUG Leu
11111 (111/111)| Dia/Dia | Thkhén | UUU | Phe
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Vién dd Hinh 7 tren chang t6i “chup” lai tur
d6 hinh 11-9 ctia cudn Chu dich va Péng y [1]
(trang 54), nd twong ddng cot 1 cua hinh 6, vong
gitra 1a cac s6 thap phan nhu ¢ ¢ot 3 ctia hinh 6 va
vong ngoai cung la cac codon ¢ ¢4t 7 hinh 6.

Nhu da viét, & 4 goc cua hinh 7, chiing toi
v€ thém vao d6 4 bazo nito (cung hhdm nguyén
tor mang dién tich) va Tu tugng (cung ma nhi
phén) dé dé dwa ra nhitng nhan xét.

Ta déu biét, cac md KET gdm cac codon
UAA, UAG, UGA; va ma KHOI dbi véi sinh
vat nhan chuan (dong vat, thuc vat va ndm) va
hau hét sinh vat nhan so (da s 13 sinh vat don
bao, bao gém dong vat va thyc vat nguyén sinh)
la codon AUG [17] (trang 68), chi c6 mot sd
sinh vét nhan so, trong do6 co khuén E.Coli doi
khi ding codon khéc (ching han GUG) 1am ma
KHOI [18] (trang 33). M3 Khoi va ma Két 1a
cic mi quan trong, khoi dau va két thuc qua
trinh tong hop protein.

M. Schénberger di liét ké thiéu ma KET la
codon UGA [4] (trang 133), [5] (trang 142), [6]
(trang 194) (Vuong Lo Chi cing liét ké thiéu
mi KET 1a UGA, chi ghi “khéng c6 nghia™).

Nam 1973, M. Schonberger da sai, khi coi
mi KHOI 1a codon UAG [4] (trang 133) va
nim 1992, éng da khong tong quat khi coi ma
KHOI 13 codon GUG [5] (trang 142), [6] (trang
194). Ciing c6 chd Schénberger nhic dén codon
AUG nhung khong that 1 rang, khi 6ng viét
rang: “... con AUG ding cho luc bit dau va
cham dut cia mot “cau” mat ma di truyén” [4]
(trang 36), [5] (trang 41), [6] (trang 64) Ching
t6i nhan thiy va da bd khuyét diéu nay.

8. Phirong do (hinh vudng) Trung quai

Vuong L& Chi dd vé mot phuong dd (hinh
vudng) dwa vao bang mi di truyén quen thudc
va chling t6i bo sung 1 chdt ghi codon UGA Ia
m& KET va AUG 1a ma KHOI & bang 1. Ciing
¢6 thé v& mot phuong dd nhu trong cc sach
Kinh dich thuong vé, ma ching to6i da vé lai
trong bai Co s khoa hoc cua Kinh dich — Khoa
hoc dy doan twong lai [16] (hlnh 11, trang 54).
Ta c6 thé v& mot phuong dd méi theo cung mot
céch 1ap luan trong bai ndy bang cach sip xép

cac bazo & cac cot (dau va cudi) va hang dau
theo thur tu A, C, G, U thay cho thit tw U, C, A,
G ma Vuong L& Chi di dung. C6 thé bang
phuong d6 méi nay c6 nhitng wu diém khac
ching? Chung t6i chira c6 diéu kién khao ciru
k¥ nén chi ggi ra nhu vay.

5. Két luan

Nho cai tién khéc phuc dugc cac sai sot cia
Schénberger, chung toi da thu duoc két qua rat
t6t dep, thé hién tap trung & vién d6 hinh 7 (va
hinh 6), nhu sau:

1. Ma KHOI 1a codon AUG, tuong g véi
quai TON nim ¢ vung Thai Duong —, rat
gidu nang lugng, rat dong, phu hop véi vide mo
dau qua trinh tong hop protein. Nguoc lai, ca 3
mi KET 1a cic codon UAA, twong tmg quai
PON; UAG tuong tmg voi quéi LU va UGA
tuong tmg véi quai BI déu ndm & ving Thai 4m
= =, ning luong thip, dudng nhu di “kiét
qué” sau qua trinh tong hop do6 (xin xem hinh 6
va).

2. C6 mot ddi ximg qua tim trén vién do
hinh 7 gilta ma KHOI 1a codon AUG véi hai
mé KET 1a cac codon UAA va UAG. Ta c6 thé
thidy codon AUG — 14 d6i ximg qua tim véi
codon UAC — 49, tuy khong phai ma KET,
nhung nd bi kep giita 2 ma KET la cac codon
UAA — 48 va UAG — 50, xét vé con s, s 49 la
trung binh cong cua 2 hai s 48 va 50. Khi 2 ma
KET tham gia vio mot dbi xiung véi 1 ma
KHOI thi chung phai phan d6i nhu vay (xin
xem hinh 7).

3. C6 sy tring hop ky la vé ngit nghia cta 4
codon dac biét ndi trén voi cac quai tuong ing:

a) Ma KH()I: codon AUG
voi quai TON.

Vé quai Ton, Hoc Nang viét: “TON 1a [CH
(minh chiu tén mét it dé 1am ich lgi cho nguoi.
Gan nhu hy xa. Tén ma khong mat han, vi ¢6
co dugc hoi lai, gan nhu dau tu)” [19]. Theo
chiing t6i, ¢6 thé vi nhu nguodi me vuot can.

Bami KET

b) Codon UAA — 48 tuong tng quai PON.

— 14 tuong Gng
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Vé quai Pon, Nguyén Hién L& viét: “Don la
trén lanh di” [20] (trang 317); Hoc Nang viét :
“PON 14 thoai (lui vé & an)” [19] (trang 330).
Tom lai “Pon” 1a 1an trén.

¢) Codon UAG - 50 tuong tmg quai LU.

V& quai Lit, Nguyén Hién Lé viét: “Mit chd
&, phai di & dau dit khach ... bo nha ma di tha
huong” [20] (trang 406); Phan Boi Chéau viét:
“Lia bo ho hang than thich, bé md ma nha ctra
di ra lam mot nguoi lir khach & vién phuong

” [21] (trang 338). Tyc nglr Viét Nam c6 cau:
“Xay nha ra that nghiép”. Tom lai “Lir” 1a: mét
nha, roi t6, tha huong.

d) Codon UGA — 56 tuong ung quai BI.

Vé quai Bi, Hoc Nang viét: “BI: 1a tic (Bé
tac, mic ket)” [19] (trang 207).

4. F.A. Popp da chi ra sy twong thich vé ngir
nghia ctia quai TAN — 58 véi céc tinh chét cua
acid amin trytophan (Trp) dwoc biéu thi bai
codon UGG tuong tng [5] (trang 142), [6]
(trang 194). Bay la mot phuong hudng nghién
ctru méi, két qua bude dau nay 1a kha quan, rat
dang hoan nghénh, c6 nhiéu trién vong va can
di sau, mo rong hon.

Céc két qua dep nhu vay, ching to gia thiét
vé tinh Am Duong ctia cic nhdm nguyén tir ¢6
mang dién tinh cia cac bazo dugc xem nhu
tuong ty véi Am Duong trong Kinh dich 1a mot
gia thiét ding va hoan vi 1 1a t6t nhat.

Céc két qua trén khong phai la ngau nhién,
chung khong nhung chung t6 rang Kinh dich
tuong dong véi Di truyén hoc ma con cho thiy
Kinh dich phu hop voi cac quy luét cua ty
nhién.

Chung ta c6 thé tiép tuc nghién ciru theo
phuong hudng cua Gido su F. A. Popp. Cac
tinh chét co hoc, hoa hoc, 1y hoc, sinh hoc va
duoc hoc... cua cac acid amin c6 thé tim théy
theo cac 10i giai thich vé& cic quai twong tng
v6i codon biéu thi cho cac acid amin noi trén.
Cac hudng nghién ctu cia Gidao su Vii DPinh
Cu, Gi4o su Nguyén Hoang Phuong va Béc si
D6 Vin Son [6] (213-252, cac phu luc) ma
chung t6i khong c6 diéu kién dé cap dén ciing
rat dang quan tam, phat huy.

Tac gia xin cam on PGS L& Khéanh Trai,
ngudi di nhiéu nam cing nghién ctru chuyén dé
nay, nay 6ng da di xa; cam on nha Nghién ctru
Nguyén Khiét, PGS-TS Khuét Hitu Thanh, GS-
TSKH Nguyén Biao Hoan vé nhiing goi v va
trao d6i quy bau cho chuyén dé nghién ciru nay.
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The Matching of Genetic Code to the Hexagram of | Ching

Lé Thanh Lan
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18 Hoang Quoc Viét, Ha Noi, Vietnam

Abstract: In 1973, Dr. M. Schonberger presented how to match four nitrogenous bases with four
emblematic symbols in his book The | Ching & The Genetic Code. However, he did not explain the
reason for this matching, while there are 24 ways for that. He made some mistakes in his initial
calculations, hence the results were inaccurate and unconvincing.

When Dr. 6 Vin Son translated Schonberger’s book into Vietnamese, he wrote an appendix to
give a clear explanation for the matching.

We have corrected the mistakes made by Dr. Schionberger and the results were very good. This
article will show the improvements of that method in mathematics, the |1 Ching and genetics areas. The
methods used by 8 different authors will also be listed and analysed to prove that Schonberger’s
method is the best one. Here we will apply mathematics to quantitatively estimate the components of
one hexagram and one codon.

Keywords: Matching of genetic code to hexagram, nitrogenous bases, four emblematic symbols,
codon, hexagram.
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