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The I Ching and the genetic code both have mathematical structure, which is in their binary
numeric system of presentation. In 1969, Dr. Gunther S.Stent brought up the hypothesis on the
homogeneity between the 64 hexagrams of the I Ching (%#£ - Yi Jing) and the 64 genetic codes.
In 1973, Martin Schonberger, who is a physician, presented the homogenous connection between
these two fields of research in his book titled “Verborgener Schlussel zum Leben”. The Vietnamese
translation from its English version - “The I Ching and the genetic code” - by P Vin Son and Puc
Minh is titled “Kinh dich va mat ma di truyen”. This is an intersection of the Oriental ancient
philosophy with the Western modern science.

In his book, Schonberger presented persuasively the philosophical aspect of the issues. The
author’s mathematic structure, however, has not firmly established. It is inaccurate of him to call the
names of ShaoYin (Young Yin) and ShaoYang (Young Yang). When giving the binary codes for
the Hexagrams, he does not comply with the principle of I Ching that should read from bottom up.
In the presentation of the code of START and the codes of STOP, which are very important codes
for they decide the beginning and the end of the synthetic process of the polypeptid, there remain
deficiency and inconsistency, or insufficiently generalized points.

In this study, we basically follow the idea of Schonberger, but make significant amendments:

We reverse the designations of ShaoYin and ShaoYang.

In our counting systems, it begins with zero, specifically, the binary system count from O to 1,
and the 64-unit based system counts from 0 to 63. Subsequently, we reverse the symbols in both
base of binary system, specifically, the number 0 denotes the “Yang” and number 1 denotes the
“Yin”. Thus, the Ch’in (i — Gan) stands for 000 and the pure Ch’in (Y##Z — ChunGan) stands for
000000; the K’un (¥ — Kun) stands for 111, the pure K’un (7% ChunKun) stands for 111111,
and that causes the arrange the Hexagrams (£} — Gua) on the horizontal map, square map and round
map to correspond to the Fu Hsi initial map ({Rk#%%%¢ K[& — FuXi XianTian Tu) and to the natural
order of binary system.

According to present-time books on Genetics, we re-designate the codons STOP that are
UAG, UAA and UGA and their corresponding Hexagrams Lu (it — Lu), Tun G#& - Dun) and P’i

(7 - Pi), which semantically match their functions of stopping the synthetic process of
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polypeptid. It could be the case that Schonberger overlooked not the importance of these codons,
and therefore did not pay enough attention to them and that could be the reasons behind
incoherencies and sometimes omissions being there in the book.

Likewise, we follow present-time books on Genetics to revise the codon START, whic is the
starting codon of the synthetic process of polypeptid. In the year 1973 Schonberger wrongly gave
the codon of UAG (correspondance Hexagram P’i). In the year 1992 he uses a not generally

recognized codon of GUG (correspondance Hexagram Meng - 5%). In this study, we use the codon

of AUG (correspondance Hexagram Dun).

Formally, we have presented the codons on the round maps and because of that the symmetry

of the Genetic code structure can be observed. This is new and important point.

In the quaternary number system, four nitric bases are similar to Four phenomena. Adenine
(A) only has NH," group, which is pure Yang, so it is considered as TaiYang (Old Yang). Uracil
(U) or Thymine (T) only has CO™ group, which is pure Yin, so it is considered as TaiYin (Old Yin).
Guanine (G) and Cytosine (C) both have one NH," group and one CO™ group, that means having
either Yin or Yang. Dr. Stent who is the first scientist considers Cytosine (C) as ShaoYin (Young
Yin) and Guanine (G) as ShaoYang (Young Yang). When compare the 64 Hexagrams with the 64
codons, on the contrary, Doctor Schonberger considers Cytosine as ShaoYang and Guanine as
ShaoYin. In our opinions, Stent’s idea is suitable to the Four phenomena model as the old FuXi
Initial 64 hexagrams, and we have followed this above-mentioned manner. Here, we have
recognized: In this quaternary number system, the quantity of the electric charge in the nitric base,
on the Chemical side, has a similarity with the Yin and Yang quality of the Four phenomena.

The connection between Adenine (A) and Thymine (T) (or Uracil (U)) is a pushing force with
an energy E = 0.2 Kcal/mol, as for the linkage between Guanine (G) and Cytosine (C) there is an
attracting force with an energy E = -3.9 Kcal/mol. The attracting force multiplies 19.5 times of the
pushing one. Therefore this attracting force guarantees the two polynucleotid cords which are nor
sticked, and neither bursted out or broken during the copy process. On the Physical and Chemical
side, this above-mentioned thing manifests the principle of the Yin and Yang equilibration.

The symmetric in structure and with being bipolar are the attributes of pervasively available
things in the nature and is a treatise basic of the theory of the YinYang.

In our research results, there are three very important symmetries. First is the symmetry of Yin
and Yang with respect to the vertical axis. Second is the symmetry of the mass with respect to the
horizontal axis on the round map of the Eightgrams as well as on the round map of the 64

Hexagrams. These are with respect to the centre.
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Third is a geometrical antipodism of the codon START (AUG) with the group of two codons
STOP (UAA and UAG) on the round map of the 64 Hexagrams. That is an extremely amazing fact
of the homogenous connection between the I Ching and the genetic code based on the binary
system.

Here we also observe the starting codon — AUG (001110) is in the area Tai Yang (K5 —
Old Yang), which is considered as the area with high energy, the condition for the starting the
synthetic process of the polypeptid. While the whole three stopping codons: UAA (110000), UGA
(111000) and UAG (110010) are in the area Tai Yin (Kf2Z — OId Yin).

The semantic content of the Hexagram Sun (#£- Sun) matches the starting function of the
AUG. The semantic content of the Hexagrams Tun, Lu and P’i matches the stopping function of the
UAA, UAG, UGA.

When investigating the semantics of the Hexagrams, which are similar to these codes, we find
the following extraordinary coicidences.

+ The codon AUG (00/11/10), which is similar with the “Decrease” hexagram [001/100] (1L
“£48 Shan / Zhai = Sun) (consumable energy in the synthetic process, decrease but helpful) and

does its role of starting the synthesis of polypeptide and of coding Methionine.

+ The codon UGA (11/10/00), which is similar with the “Impasse” hexagram [000/111] (CKHf1
75 Tian / Di = Pi) (which means standstill)

+ The codon UAA (11/00/00), which is similar to the “Retreat” hexagram [000/011] (K [Li3E
Tian / Shan = Dun) (which means the hiding).

+ The codon UAG (11/00/10), which is siminar with the “Wandering” hexagram [010/011] (
K I/ Huo / Shan = Lu) (which means the wanderer who haven't house).

All three last codons play the role of stopping the synthesis of the polypeptide and do not
coding any amino acid.

These similarities on the semantic have a great significance.

In the Information aspect, the fact that 61 codons correspond to 20 amino acid ensures a high
confidence of keeping and decoding the genetic information. The event 2 or 3 or 4 nearly codes,
which at the same time, codes 1 amino acid, will make the repeating pieces of information which
are resemble as a repeating phenomena in language. This above-mentioned thing makes more
information redundancy, which certainly ensures the capacity of discovering wrong and correcting
the genetic codes when the code has its small faults. Therefore, this thing makes the capacity of

restricting the damage of an undesired gene mutation.
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With respect to existence of amino acids predicted by I Ching, it has not been discovered yet,
and Prof. Nguyén Hoang Phuong and Dr. P& Vian Son consider it as a promising area for further
research. If the issue is confirmed by experiments, it would be not only a great evidence for the
connection between the I Ching and the genetic code, but also opens great opportunity for
reserachers.

In summary, with significant amendments, particularly through the rationally mathematical
presentations, we have observed the YinYang symmetry over the vertical axis and the symmetry of
the mass over the horizontal axis, and especially the geometrical symmetry over the centre of the
codon START with respect to the group of two codons STOP, in addition to the coincidence
between the semantic content to the meaning of the corresponding functions of the Hexagrams Sun,
Tun, Lu and P’1 codons. These results are encouraging to demonstrate that the homogenous
connection between the I Ching and the genetic code is not random, but suggest that the ancient
creators of the I Ching may have been able, in their ways, to be consistent with the principles of the

Genetics.



Tém tét:

M&éi twong dong giira Kinh Dich va M3 di truyén
thong qua mot vai nganh khoa hoc khac
PGS Lé Khanh Trai
PGS Lé Thanh Lan

Kinh Dich va Ma di truyén déu c6 cAu trac toan hoc 13 hé nhi phan. Nam 1969 Tién si Gunther
S. Stent da néu gia thuyét vé su twong dong giwa 64 quai cua Kinh Dich v6i 64 Mat ma di truyén.
Nam 1973 Bac si Martin Schonberger di trinh bay mdi quan hé twong dong giita 2 khoa hoc nay
trong cudn Verborgener Schlussel zum Leben ma ban dich Viét ngit tir ban Anh ngit The I Ching
and the Genetic Code ctia DS Vian Son va Dtic Minh 1y tén 1 Kinh Dich va mdt ma di truyén. Day
1a sy gdp nhau gitra nén triét hoc ¢ phuong Pong véi nén khoa hoc hién dai phuong Tay.

Trong tic pham nay Schénberger da trinh bay rat thuyét phuc vé mit triét 1y. Nhung vé cdu trac
toan hoc cua ca hai linh vuc chua dugc trinh bay mot cach chat ché. Ong nham 1an khi goi tén Thiéu
Am va Thiéu Duong. Khi ghi ma nhi phéan cho cac tring quai, 6ng khong tuan thi nguyén tic cua
Kinh dich 1a doc tir dudi 1én. Khi viét vé ma KHOI va cac ma KET — 13 cac ma dic biét quan trong,
chung c6 chirc ning khoi dau va két thuc qua trinh tong hop polypeptid — thi con thiéu, c¢6 chd
khong nhat quan, c6 chd chua phd quat.

Trong bai viét nay, vé co ban chiing t6i theo y tudng ciia Schénberger, nhung c6 dé xuat mot vai
thay d6i quan trong:

Chung t6i d4o lai tén goi Thiéu Am va Thiéu Duong.

Chung t6i ding hé dém khéi tir 0, cu thé & hé Nhi phan dém tir 0 dén 1 va hé Luc thap t&r phan
dém tir 0 dén 63. Tiép theo d6 dao lai biéu tugng cua hai co s6 hé nhj phan, cu thé 0 ky hiéu Duong;
1 ky hiéu Am. Nho d6 c6 thé biéu dién Can 1a 000, Thuan Can 1a 000000; Khon 1a 111, Thuan
Khén 1a 111111; khién cho trat ty cac quai trong hoanh do, phuong d6, vién d6 phu hop véi Phuc
Hi tién thién do va trat tu tu nhién cta hé nhi phan.

Theo céc sach vé Di truyén hoc hién nay, chung t6i xac dinh lai mgt cach chinh xac cac ma KET
1a cac codon UAG, UAA va UGA c6 cac quai trong Kinh dich tuong tng véi ching 1an luot 13 Li,
Pon, Bi déu co ngit nghia phi hop v6i chice ning két thiic qué trinh tong hop polypeptid. Co thé
Schonberger chua thiy hét tAm quan trong cta cac ma nay nén ong khong khao ctru k¥, khién cho

khi viét vé chung khong nhit quan va co khi thiéu.



Ciing theo cac sach Di truyén hoc hién nay, chung téi sira lai codon KHOI 1a codon khoi dau
qua trinh tong hop polypeptid. Nam 1973 Schéonberger ghi sai 1a codon UAG (tuong tmg quai BY).
Nam 1992 ong ghi khong phd quét 1a codon GUG (twong tmg v6i quai Méng), vén chi xuat hién
trong mot truong hop cé biét. O dy ching t6i lay codon AUG (tuong (mg voi quai Ton).

V& hinh thirc, chung t6i biéu dién cac codon trén cac vién dd nén phat hién dugc céc tinh chét

doi xung cua cau truc Ma di truyén. D6 1a mot diém mdi quan trong.

Trong hé T phan: bon Base nitric twong déng voi Ta tuong. A (Adenin) chi ¢c6 nhém NH,
thuan duong nén coi 1a Thai duong. U (Uracil) hay T (Thymin) chi ¢6 nhém CO’, thudn 4m nén coi
1a Thai 4m. G (Guanin) va C (Cytosin) déu c6 1 nhém NH; va 1 nhém CO’, tirc 13 vira c6 4m vira
c¢6 duong. Nguoi dau tién 1a Stent coi C 1a Thiéu 4m, G 1a Thiéu duong. Nguoc lai, khi 1ap bang
dbi chiéu 64 Quai v6i 64 Codon, Schonberger di coi G 1a Thiéu am, C 1a Thiéu duong. Theo chung
t6i; quan niém ctia Stent hop v6i mo hinh Tt tugng ciing nhu Tién thién luc thap tir quai ¢ xua cia
Phuc Hi va chung t6i theo cach do. O day ta théy: O cép dé Tu phan nay, dinh lugng di¢n tich cua
cac Base nitric vé mat Hoa hoc c6 su tuong déng voi thude tinh Am Duong cua Tu tugng.

Su két hop giita Adenine (A) va Thymine (T) (hodc Uracil (U)) la day nhau véi ning luong E =
0,2 Kcal/mol; con su két hop giita Guanine (G) va Cytosine (C) 1a hit nhau véi ning lugng -3,9
Kcal/mol. Lyc hiit gap 19,5 1an luc day dé dam bao hai soi polynucleotid vira khong bi két dinh lai
vira khong bi bung ra trong qua trinh sao chép. Diéu dé ciing thé hién nguyén 1y can bang Am
Duong xét vé mit Hoa Ly.

Céc cAu tric ddi xung co tinh ludng cuc, von 12 ban chit cua ty nhién va cling 1a mot luan dé co
ban ctia hoc thuyét Am Duong.

Trong cac két qua nghién ctru ctia chung t6i ¢6 3 d6i xtng c6 ¥ nghia to 1n.

Mot 1a d6i xing Am Duong qua truc tung; hai 1a d6i xtmg vé khdi luong qua truc hoanh trén
Bat quai vién dd ciing nhu Luc thap tir quai vién d6. P6 con 1a cac ddi xtng qua tam.

D6i xtng thir ba 1a ddi xtmg hinh hoc qua tim trén Luyc thap to quai vién do giita ma KHOI
(AUG) v6i nhom hai md KET (UAA va UAG). P6 1a mot diém doc ddo va ky tha nhat cua mdi
tuong dong gitra M di truyén va Kinh dich thong qua hé nhj phan.

O day, ta con thdy ma KHOI — AUG (001110) ndm trong ving Thai duong (rit Duong), 1 ving
c¢6 nang luong cao phu hop voi nhu cau cua viée khoi dau viée tong hop polypeptid. Trong khi d6
ca 3 ma KET: UAA (110000), UGA (111000) va UAG (110010) ndm trong ving Thai am (rat 4m).

Ngit nghia ctia quai Ton phtt hop vé6i chirc ning KHOI cia AUG. Ngit nghia ciia cac quai DPon,
Lit, Bi phu hop véi chire ning KET cua cac codon tuong tng 1a UAA, UAG, UGA.



Khi tim hiéu ngit nghia cic qué tuong img véi cic mi nay ta nhan thdy rd rang sy tring hop la
ky sau day.

+ Codon AUG (00/11/10), twong ddéng voi quai [011/100] Son / Trach = Ton (hao ton ning
luong trong qua trinh téng hop; ton nhung c6 ich) dong vai tro KHOI (khoi dau) tong hop
polypeptide va con ma héa Methionine.

+ Codon UGA (11/10/00), tuong dwong voi quai [000/111] Thién / Pia = BI: ¢6 nghia 13 bé tic.

+ Codon UAA (11/00/00), twong dwong v6i quai [000\011] Thién / Son = Pon, c6 nghia 14 lan
tron.

+ Codon UAG (11/00/10), twong duong v&i quai [010/011] Hoa/ Son = Lit: ¢6 nghia 1a mat nha
di lang thang.

Ba codon sau c6 chirc ning két thiic qua trinh tong hop polypertid va khong ma mét axit amin
nao.

Su twong dong vé ngit nghia nay c6 mdt ¥ nghia quan trong.

Viéc 61 codon ma chi twong tng voi 20 axit amin xét vé mat Tin hoc, nd bao dam mot do tin
cdy cao cua viéc luu gilt va giai ma thong tin di truyén. Viéc 2 hodc 3 hodc 4 ma ké nhau cung biéu
thi mot axit amin sé& tao nén nhiing thong tin l3p, gidng nhu hién twong chit 1y trong ngdn ngit tao
nén mot do du tin nhat dinh dam bao kha ning phat hién sai va sira sai cac ma khi gip nhing sai
1éch nho; tirc 13 tao nén kha ning han ché tac hai cua cac dot bién gien khong mong mudn.

Vé kha ning du doan nhd Kinh Dich sy ton tai cac acid amin ma hién nay ta chua biét dén theo
dé xuit cua GS Nguyén Hoang Phuong va Bac si B& Vian Son ciing 1a mot phuong hudng nghién
ctru hdp dan. Néu thuc nghiém xac minh dwoc diéu nay thi s& chiang nhitng 14 mot minh chimg rét
quy cho mi twong dong gitra Kinh dich va Ma di truyén ma con hira hen nhimng két qua nghién ciru
moi.

Toém lai, nhd nhitng thay ddi dang ké, nhat 1a cac biéu dién toan hoc hop 1y, ching t6i da tim ra
cac ddi xtmg Am Duong qua truc tung, ddi xtmg khdi lugng phan tir qua truc hoanh, nhit 1a viéc
phat hién ra mot d6i xtmg hinh hoc giita md KHOI v6i hai ma KET, thém vao d6 1a sy tring hop vé
ngit nghia clia cac quai trong ing vdi ma KHOI ciing nhu cic ma KET véi chirc ning cua cac ma
trén. Nhitng két qua do 1a kha quan va cho thiy su twong dong gitra M3 di truyén va Kinh dich 1a
khong ngiu nhién va nguoi xua khi sang tao ra Kinh dich dudng nhu da minh triét dugc nhitng quy

ludt ciia Di truyén hoc.



MOI TUONG PONG GIUA KINH DICH VA MA DI TRUYEN
THONG QUA MOT VAI NGANH KHOA HQC KHAC
PGS Lé Khénh Trai
PGS L€ Thanh Lan

I. NHAP BE

Nhiéu ngudi biét Kinh Dich ¢6 cau triic toan hoc 1a hé nhj phan, nhung dudng nhu con it nguoi
di sau nghién ctru ky ciu triic d6 va nhat 1a xem né c6 y nghia gi. Cac sach viét vé Kinh dich phan
16n déu sap xép cac quai theo thir ty Thuong kinh va Ha kinh: d6 1a 1) Can, 2) Khén, 3) Truén ...
62) Tiéu qua, 63) Ky té, 64) Vi té. Cu thé nhu Nguyén bdan Chu dich ban nghia cua Chu Hi (Trung
Quéc) [1], Quéc van Chu dich dién gidi ciia Phan Boi Chau [2] ... Ban dich Kinh dich sang ngon
ngit Chau Au dugc nhidu ngudi xem trong 14 7 Ging [3] ctia Wilhem ciing vay. Trat tw Thuong kinh
Ha kinh nay, duong nhu c6 mot vi thé vuot troi, nhung chua théy ai tim ra cdu tric toan hoc hodc
16gich chit ch& cia trat ty ndy, nhung né xut hién trong phan 16n cac sach viét vé Kinh dich.

C6 18 Bac st Martin Schonberger trong cudn Verborgener Schlussel zum Leben [4] rdi theo d6
GS Hoang Tuén, trong cudn Kinh dich va hé nhj phan [5] 12 hai trong nhiing ngudi dau tién sap xép
cac quai theo trat ty nhi phan, nhung dudng nhu cic 6ng chua néu ra dugc loi thé ciing nhu y nghia
cua trat tu sép xép cua minh.

Céc nha di truyén hoc ciing nhan thay rat rd cau trac nhi phan ctia M3 di truyén, nhung duong
nhu con chua chi ¥ triét dé khai thac cau trac toan hoc nay.

Niam 1969 Tién si Gunther S. Stent da néu gia thuyét vé sy tuong dong giita 64 qué ciia Kinh
Dich véi 64 Mat ma di truyén (codon). Nam 1973 Béc s Martin Schonberger da trinh by mdi quan
hé twong dong gitra 2 linh vuc ndy trong cudn Verborgener Schlussel zum Leben [4] ma ban dich
Viét ngit tir ban Anh ngit The I Ching and the genetic code [6] ciia P& Vin Son va Pic Minh lay
tén 1a Kinh Dich va mdt ma di truyén [7]. M6i quan hé nay 1a sy gip nhau giita nén triét hoc co
phuong Déng v6i nén khoa hoc hién dai phuong Tay. Trong tac phdm niy tic gia trinh bay rat
thuyét phuc vé triét 1y, chiing toi xin khong nhic lai. Nhung vé ciu tric toan hoc ctia ca hai linh vuc
chua dugc trinh bay mét cach chat ché; dac biét khi viét vé ma KHOI va cac ma KET — 1a c4c ma
dic biét quan trong, chung c6 chirc ning khdi dau va két thiic qua trinh tong hop polypeptid — thi
con thiéu, c6 chd khong nhét quan, c6 diém chua dién hinh. Vi vy tac gia chua 16i cuén duoc nhidu
nha nghién ctru di theo hudng nay khién trong nhiéu nim qua ndi dung cua van dé it dugc tiép tuc
phat trién va duong nhu con nhiéu chd dé mo, con nhiéu diéu co ban c6 thé va can dugce bd khuyét

va ban sau thém.



Theo kinh nghiém nghién ctru ctia minh, chtng toi nhan thiy nhiéu van d& trong cac khoa hoc
cd cta phuong Pong tuéng nhu chi 13 nhitng kinh nghiém thuan tay, hodc c6 nguoi con cho 1a mot
su 4p dat tuy tién; nhung khi ding toan hoc vao nghién ctu thi ta méi nhan ra chung 1a két qua
thuan 1y xay dung mdt cach chat ché dua trén co s& coi cac hoc thuyét Am — Duong, Ngii hanh, Bat
quai dugc xem nhu nhimg HE TIEN DPE. C6 thé néu méy thi du nhu: Sau bd vi mach & ¢ tay, muoi
hai dudng kinh [9] dén [13], Cham ctru theo thdi doan t6t nhat [14] dén [16]; Nap Am Can Chi [17]
dén [19], An bai sao Tir vi [20], [21].

Trong bai viét nay, vé co ban chiing t6i theo y tudng ciia Schénberger, nhung c6 dé xuat mot vai
thay d6i quan trong:

+ Dao lai tén goi ciia Thiéu Am va Thiéu Duong cho hop véi Tién thién d6 ctia Phuc Hi trong
cac sach cb nhu [1], [8]. Nho d6 néu 16 dugc sy ddi xing Am Duong qua truc tung; d6i xtng vé
khdi lugng phan tir qua truc hoanh trén Vién do.

+ Pao lai biéu twong ctia hai co s clia hé nhi phan dé co thé biéu dién Can 14 000, thuan Can 14
000000; Khén 1a 111, thuan Khon 1a 111111; khién cho trat tu cac quai trong hoanh do, phuong do,
vién d6 phu hop voi Phuc Hi tién thién d6 va trat tu ty nhién cta hé nhi phén.

+ Theo cac sach vé Di truyén hoc hién nay nhu cubn Co s¢ di truyén hoc [22] (trang 63) Co s¢
di truyén phan tir va ky thuét gen [23] (trang 64,65), chiing t6i xac dinh lai mot cach chéc chin cac
mi KET 1a codon UAG (twong ung véi quai Lir trong Kinh dich), UAA (quai Pon) va UGA (quai
BY), cac quéi twong ung v&i chiing déu c6 ngir nghia phu hop véi chirc ning két thiic qua trinh téng
hop polypeptid. C6 thé Schonberger chua thay hét tim quan trong cia cic ma nay nén viét vé chung
khong nhét quan, ¢ khi con thiéu.

+ Chung t6i thay can chon lai mot cach phd quat codon KHOI (14 codon khéi dau qua trinh tong
hop polypeptid). Nam 1973 [4] (trang 133) Schonberger viét 1a codon UGA (tuwong tng quai BY),
nhung theo tuong quai va tén quai thi phai doc 1a UAG (tuong tmg quai Lir). Du la UGA (Bi) hay
UAG (L), thi déu la codon KET, khong phai codon KHOIL. Nam 1992 [6] (trang 142) 6ng lai cho
1a codon GUG (tuong tmg v&i quai Méng). Theo cubn Chii gidi Di truyén hoc [24] (trang 33) thi
GUG va UUG (twong tmg quai Béac) tuy c¢6 lam chirc ning KHOI, nhung chi 13 trudng hop cé biét,
do6i khi xuét hién & vi khuan. C6 1& 1a mot bac si, nén Schonberger chii y nhiéu d&én Di truyén hoc vi
khudn va ciing c6 thé thua ban dau Di truyén hoc duoc nghién ctru sau véi ddi twong 1a vi khuan,
nén két qua & d6 da anh hudng nhidu dén 6ng. Ching t6i theo cac sach Di truyén hoc hién nay,
chang han cudn [22] (trang 63), [23] (trang 64,65) [24] (trang 33) dé chon mot cach phé quat AUG
(twong Gmg véi quai Ton) lam chire nang KHOL Viée chon lai codon KHOI cung véi viée xac dinh
ba codon KET ¢ trén khién chung t6i tim ra nhiing hé qua quan trong: a) Codon KHOI — AUG va

quai Ton tuong Gng v6i ndé nam & vung Thai Duong (rat Duong) cia Phuc Hi Vién do, 1a vung c6
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nang luong cao phil hop véi nhu cau cua viée khoi dau. b) Ngit nghia ctia quai Ton phu hop véi
chtrc ning KHOI ctia AUG. ¢) Ngit nghia cia cac quai Pon (UAA), Lit (UAG), Bi (UGA) phu hop
vé6i chirc ning KET cua cac codon twong tmg. d) Mot di xtng hinh hoc qua tAm trén Vién do giira
codon KHOI (AUG) véi hai codon KET (UAA va UAG) 1a mot diém doc dao va ky thi ciia mdi
twong ddng giita Ma di truyén va Kinh dich thong qua hé nhi phan. Chung ta déu biét: Cac ciu triic
dbi xtmg c6 tinh ludng cuc, von 1a ban chat ctia ty nhién va ciing mot 1a mot luan dé co ban cua hoc
thuyét Am Duong.

Chung t61 nhén manh su tuong d@)ng vé toan hoc, vé tin hoc (do tin cay tmyén tin — su bén viing
trudc nhitng bién di nho trong khi giai ma, khi tong hop cac polypeptid), ¢b ging so bo tim hiéu sy
tuong dong vé Hoa, Ly, Sinh gitra M4 di truyén v6i ngit nghia cac quéi twong Gng trong Kinh dich.

Chung t6i c6 dua ra s6 do ham luong thong tin (Am cling nhu Duong) ctia cac quai va tat nhién
cling 1a cua céc codon tuong ng.

Nhung M3 di truyén vao phuong d6 ciia Phuc Hi, ching t6i néu ra bang 13 va 14 thé hién mot
cach sap xép moi cac ma di truyén tuong ing véi phuong db.

Cudi bai, chung t6i c6 dé cap dén mot truong phai khac cling nghién ctru v& mdi twong dong
nay, dugc trinh bay trong sach Books of changes and traditional Chinese Medicine [25] cia Yang Li

(Duong Luc) dé doc gia tham khao.

II.  MOT VAIHQOC THUYET PHUONG DONG CO LIEN QUAN BEN CON SO

Phuong Pong c¢6 nhiéu hoc thuyét co tén goi lién quan dén con sb: Hoc thuyét Am Duong
(con sb 2), hoc thuyét Tam tai (3), hoc thuyét Tt twong (4), hoc thuyét Ngii hanh (5), hoc thuyét Bat
quai (8), Hoc thuyét Ctru diéu hay Ciru cung (9), hoc thuyét Can (10) Chi (12) hodc khi ghép thanh
60 cip Can Chi (60), hoc thuyét Kinh dich (64 quai) ...

Trong tu nhién c6 nhiéu ddi twong nghién ctru c6 mot sé lwong cac loai phan tir (cau tir) hitu
han. Nguoi xua thiy d6i tugng nio co sd luong cac loai phan tir 1a bao nhiéu thi ghép chung vao
mdt hoc thuyét twong tmg. C6 18 ¢6 5 hoc thuyét dugc néi dén nhidu nhat d6 1a Am Duong (2), Ngii
hanh (5), Bat quai (8), Can Chi (60) va Kinh dich (64).

Xét vé toan hoc, sd lugng céc cdu tr nhiéu khi don thudn 1a mot hé dém, c6 khi 1a mot tap
hop, c¢6 khi 1a mot truong sb hay mdt nhém. Hi¢n con it cong trinh nghién ctru sau, chat ché vé van
dé nay. Va lai trong cung mot hoc thuyét 6 thé co dbi tugng thudéc Nhom, co ddi tuong thude
Truong, nhiéu khi don thuan chi 1a mot hé dém hodc don gian 1a tap hop cac phﬁn tr voi mot vai
quy tic nhat dinh. C6 1& kho c6 duoc mdt ciu tric toan hoc chung cho mdi hoc thuyét.

Gi4o su Vii Binh Cu ciing di ¢ nhitng khao ctru budce dau theo 1y thuyét nhoém d6i voi Ma di

truyén ciing nhu cia cac quai cua Kinh dich [26].
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C6 mot diéu kha rd rang, rat dic trung 1a cac phan tir trong cac tap hop clia cac hoc thuyét trén
tuong tac voi nhau chi sinh thanh cac phan tir khac van trong trong tap hop nay. Chang han ta c6 64
quai, du hao bién 14 hao nao va c6 bao nhiéu hao bién thi bién quéi ciing chi thudc 1 trong 64 quai
d6 ma thoi. Cac hanh trong Ngii hanh twong tac (sinh, khic, ché, héa ...) thi sinh thanh mot hanh
khac van thudc Ngii hanh. Dién hinh nhat 13 Am Dwong chuyén dbi, chi cai no thanh céi kia: Am
suy Duong thinh, ngugc lai Am thinh Duong suy, Am tiéu, Duong truéng, cing tic bién ... Mot tap
hop cac phan tir nhu vay tao nén mot “tap du” cac phan tu.

Theo kinh nghiém nghién ciru ctia ching t6i vé Thoi cham ciru, Nap 4m (Ngii hanh) Can Chi,
An bai sao T vi; bd mé sb cho cac phén tr cua chung déu can dém tir s6 0. Nho cach dém do ta dé
dugc phat hién cac quy luat. Thi du nhu viéc “Nap Am Can Chi” ma Thiéu Vi Hoa cho 1a rat quan
trong vi theo ong nd 1a téng tiéu chi thong tin vé nhan sinh va vil try va éng mong c6 mot 1y giai
thoa dang. Khi giai quyét vin dé nay, ching toi da dém (ma s6 cho) Ngii Am, Ngii Hanh tir 0 dén 4,
Thép Can tir 0 &én 9, Thap nhi Chi tir 0 dén 11. Nho d6 ching t6i xdy dung dugc mot mo hinh rat
don gian va chit chg, c6 18 n6 da 1y giai dugc ding ban chat ciia viéc Nap am Can Chi [17] —[19].

Déi véi tap 64, co s cua nb 1a 64. Trong Kinh dich ta da c6 64 tén goi cac trang quéi lam “co
s6” cho no, nhung nén sap xép cac quai theo trat ty nio thi duong nhu chua dugc khao ciru dén rot
r40, ké ca thir ty phd bién 1a thir ty Thugng kinh, Ha kinh — mot thir tu ndi troi, duoc dung nhiéu
nhat. R4t c6 thé trat tu d6 phan anh dugc “su doi” va giup ta 1y giai duoc nhiéu van dé trong cudc
song, x4 hoi, nhung chua phai 13 tat ca. C6 thé c6 mot trat tu khac nira ty nhién hon, giup ta phat
hién thém nhiéu quy ludt méi trong sinh giéi! Trong ma di truyén ta c6 64 codon (don vi ma di
tmyén) voi tén goi kép gém 3 chir s, léy tir 4 chit cai viét tat cua 4 Base nitric 1a A, U (hoac T), G,
C, chang han cdc ma: AAA, AAC, AUG, GUG, UAA, ... Mot cau héi thi vi va hitu ich 1a: Khi can
sap xép thtr tu, thi ma ndo dung trudc ma nao? Tra 10i cau hoi d6 1a im ra “mot trat tu dugc sip” —
mot cach phan loai theo thir tu. Mot trat tu tdt s& cho phép ta tim ra nhitng thudc tinh mang tinh ban
chat cua timg d6i twong, & day 1a Kinh dich va M di truyén. Mat khac, thuong thi rat kho so sanh
hai d6i twong khac xa nhau vé& hinh thtrc, ching han giita gao va rau mudng. Nhung khi ta quy no vé
cing mot “vat ngang gia”, mot “thr nguyén”, mot “sé do”, mot “thir tu”, mot thude tinh ching nao
d6 thi ta co thé so sanh ching v&i nhau, it nhét trén mot binh dién nao dé va do do ta co thé ndi vé
mdi tung quan gita chung. Chang han trong truong hop trén khi ta quy vé don gia thi ta biét mon
nao dit mon nao ré, khi ta quy vé ty 1¢ tinh bot thi ta biét mon nao gidu dinh dudng ... Kinh dich va
Mai di truyén tudng nhu rat xa nhau, nhung ching c6 chung sé lugng cac phan tir 1a 64, ¢6 chung
ciu trac nhj phan, mang tinh ludng cuc. V&i mot cach sap xép cac phan tir cua timg ddi twong theo
nhitng nguyén tic chat ché va hop 1y, ta co thé phat hién ra nhitng thudc tinh chung cua hai linh vuc

nay.
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Céc hoc thuyét thudng dugc 16ng ghép vao nhau, hay néi mot cach khac 1a duge “nap” vao
nhau, hay dugc “nhiing” vao nhau; thong qua mot d6i tugng théa man ca hai hoc thuyét. Hau hét
cac dbi trong déu thoa man hoc thuyét Am Duong va rat nhidu d6i twong thoa mén hoc thuyét Ngii
hanh.

Viéc “nhung” Am Duong vao Luc thap tir quai duong nhu rat hién nhién, vi timg quai, timg
hao déu co6 thudc tinh Am Duong, boi thé ta c6 thé muon hé Nhi phan dé biéu dién Luc thap tu
quéai. Nhung biéu dién cu thé nhu thé nao van 1a mot viée can phai ban, chung t61 manh dan dua ra

mot quan niém, mot cach lam méi va dat tieép moi quan h¢ gitra n6 véi Ma di truyeén.

III. DUNG HE NHI PHAN TRONG KINH DICH VA MA DI TRUYEN
H¢ nhi phan gén nhu c6 thé nhung vao hau hét cac hé khac, hay n6i mdt cach khac hau hét cac
phan tir trong cac hoc thuyét khac déu c6 thudc tinh ludng cuc (c6 tinh Am Duong). Chang han ta
timg biét viéc van dung ma nhi phéan trong cong nghé tin hoc, con ¢ dy 1a biéu dién cac quai trong

Kinh dich va cac codon (don vi ma di truyén) trong Di truyén hoc bang hé Nhi phan.

II1.1. Hé Nhj phén va diing né trong Kinh dich va Di truyén hoc

Xem xét mot hé dém, thi co sb cia n6 dong mot vai trd quan trong. Hé Thap phan cé co s6 1a
“mudi”, muoi sé dau tién 12 0, 1, 2, 3,4, 5, 6, 7, 8, 9; tir s6 thir mudi mot trd di ta phai muon muoi
s6 kia dé biéu dién: chang han sb thir muoi mot 13 “mudi” = “co s6”, phai viét “0” nhd “1” sang
hang trén, tirc 1a “10”. Hé bat phan c6 co s6 1a “tam”, tim s6 dau tién 14 0, 1, 2, 3, 4, 5, 6, 7; tir b
thtr chin 13 “tdm” tr& di phai mugn tdm s6 kia dé viét, chrfmg han: “tam” = “co $6”, phai viét “0” va
nhé 1 sang hang trén, 1a “10”.

Bang 1: M6t vai s6 hé nhi phan tuong Gng véi hé thap phan

Thap |0 1 2 3 4 5 6 7 8 9 10
Nhi  |000000{000001|000010{000011{000100(000101{000110{000111|001000{001001{001010
Thap |11 12 13 14 15 16 17 31 63
Nhi |001011{001100{001101|001110{001111{010000{010001 ... O11111}... 111111

r
A

H¢ Nhi phan, co6 co s6 “hai”, sb dau tién 1a 0, sd thir hai 13 1, s6 tha ba 1a “hai” = “co sd phai
muon 2 s kia dé biéu dién, cu thé phai viét “0” nhg “1” sang hang trén, tuc 1a “10”. S6 thir tu 1a
“ba” = “hai + 17 =“10+1” = “117. Sb tht nam 1a “bdn” = “ba + 17 = “11+1” = “100”. O day: Tai vi

tri 1 (bén phai): “1+1=0 nhé 17; tai vi tri 2: do ¢6 1 “nh&™ tir vi tri 1 “chuyén sang”, nén: “1+1=0
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nhd 175 tai vi tri 3: 1a “1” do nho tir vi tri 2 “chuyén sang”; tom lai ta dugc “100”. Ta rut ra quy tac

viet sO nhi phan nhu sau:

80 sau bang so trudc + 1;

(1)

Khi tong bang “hai”, ticc “10”, thi viét “0” nhé “1” sang hang trén.

Ctr thé ta viét tiép mot vai s6 dau tién theo hé nhi phan (6 dong dudi cua bang 1) tuong tmg
vé6i s6 thap phan (& dong trén).

Tu bang 1 ta c6 mdt nhan xét: (“Co $6” — 1) cua cac h¢ dém ¢6 co s 1a boi cua 2 khi biéu dién
qua hé Nhj phan déu gom toan chit s6 1. Cu thé: h¢ T phan (4-1=3) 1a “11”; hé Bat phan (8-1=7) la
“1117; h¢ Thap luc phan (16-1=15) 1a “1111”; h¢ Tam thap nhi phan: (32-1=31) 1a “11111”; hé¢ Luc
thap tr phan: (64-1=63) 1a “111111”. Chung chinh 13 s6 cudi cung khi viét trong h¢ do thi chi c6
hang don vi.

Ctr theo phép dém thong thudng thi nguoi ta cé thé danh s cac Quai trong Kinh dich ciing
nhu cac Codon (don vi ma di truyén) trong Di truyén hoc biang cac sé nguyén duong, khoi tir 1. Tuy
nhién cac hé dém biéu thi qua cac co sb ctiia nd bao gém ca s6 0 va bat dau bang chinh s6 0, du 14 hé
Nhj phan, hay hé Thap phan, hay hé Bat phan va dic biét 1a hé Luc thap tir phan déu can dém tur 0.
Boi vay chung t6i dé nghi sap xép lai cac Quai ciing nhw cic Codon theo day s tw nhién, dém
tir 0 di dém theo hé Thap phan hay hé Nhi phan. Bang cach dé: a) Ciu triic toan hoc ciia Kinh dich
hop véi ¥ ctia ¢d nhan; b) Ma di truyén tré nén 1d rang hon va ¢) Cho phép ta phat hién duoc mbi
tuong dong gitta M3 di truyén va Kinh dich véi nhau vé hinh thirc toan hoc. Cu thé: Hé Nhi phan
phai d&ém tir 0 dén 1; va 64 quéi ciing nhu 64 codon (don vi mi di truyén) duge dém tir 0 dén 63.

Bac s Schonberger [4] (trang 62-66), [7] (trang 93-97) va sau nay Gido su Hoang Tuén cling da
ding hé nhi phan dé biéu dién 64 quai, ciing dém tir 0 dén 63. Piéu khac v6i chung toi 1a ¢ 18 ho da
)
Duong 1a 1 (1¢), vach dit (— —) Am 13 0 (chin). Ta thiy ngay mot hé qua rat hién nhién 1a: a)

dua vao nguyén tac cua nguoi xua la: “lé Dwong, chan Am”; nén quy udc: vach lién (

Trong Bét quai, Khon voi 3 hao Am, tirc 3 vach dut, co sb nhi phan 1a (000), theo hé thap phan 1a 0,
xép dau; con Can c6 3 hao Duong, tiic 3 vach lién, theo hé nhi phan 1a (111), theo hé¢ Thap phan la
7, xép cubi. b) Trong 64 trung quai, thun Khon c6 sau hiao Am theo nhi phan 1a (000000), theo
thap phan 1a 0, duoc xép dau; con thuan Can véi sau hao Duong theo nhi phan 1a (111111), theo
thap phén 1a 63, xép cudi [5] (trang 298-481), [7] (trang 93-97). Diéu nay trai v6i tinh than cua cac
sach Kinh dich co.

Theo chiing tdi, ta s& khong bi coi 1a vi pham 1é “1¢ Duong, chin Am”, néu ta lam phép tinh
tién dé 1ui s6 khoi dau tir 1 v& 0, tire 1a ta d ddi chd giira hai s6 0 va 1, didu d6 cling c6 nghia 1a ta

da doi lai vai trd ciia cac s6 16 véi cc s6 chiin, hé qua Ia ta c6: “chin Dwong, 16 Am”, tic 13: 56 0
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); s6 1 (18) ky hiéu Am, vach dit (— —). Thanh qua
rat hién nhién: Ca & Bat quai 1an Luc thap tt quai Can sé& 1a (000) hoic (000000) dimg dau, Khon sé

(chiin) ky hiéu Dwong, vach lién (

1a (111) hodc (111111) dung cudi cung theo ding thtr tir ciia Phuc Hi tién thién do, thuan chiéu tir
Can dén Khon.

Theo Kinh dich: Théi cuc sinh Ludng nghi, Ludng nghi sinh Tt tugng, T tugng sinh Bat
quai, Bat quai sinh Luc thap t quai ... O mic d ndo ta ciing ¢ thé ghi cac phan tir cia chiing bang

hé Nhij phan. Mtic cao nhat ma ta quan tam 13 64 trung quai.

Bat quai gdm 8 quai don, mdi quai ¢ 3 vach ung 3 hio: hodc vach lién ( ) 1a hao Duong,
hodc vach diit (— —)lahao Am. Cac trung quai la két qua cua viéc xép chdong 2 don quai trong
s6 8 don quai 1én nhau, tao dugc 64 tring quai, mdi quai cé 6 vach theo nguyén tic chinh hop lip:

A™ =n";6day n=8vam=2;dodo n™ =8 =64. )

Theo Di truyén hoc: Co 4 base nitric 1a A (Adenine), U (Uracil) [¢ dang DNA, U duoc thay thé
bang Thymine (T)], G (Guanine) va C (Cytosine). Cac don vi ma di truyén 13 do sy ghép ndi 3 trong
sO 4 base nitric trén ciing theo nguyén tac Chinh hop lip:

Al =n";&5ddyn=4vam=3;dodé n" = 4’ = 64. (3)

Vi vay chi c6 thé c6 64 cach két hop, tic 1a 64 codon (don vi ma di truyén) ma thoi. Bén base
nitric ndy c6 chua ciac nhém mang dién tich Am va dién tich Duong khac nhau. Van dung diing dén
nguyén Iy Am Duong ta c¢6 thé ma hoa 4 base nitric bang 4 s6 nhi phan gom 2 chir s6 thuoc hé Th
phan giéng nhu di 1am véi Ta tugng (s& ndi 1d & muc IV). D6 13 co sd dé ta ghi mé sé nhi phan cho

64 codon, mdi codon déu co 3 cau ti, léy trong sb 4 base nitric ké trén (muc V).

II1.2. Ham lwong Am va Dwong ciia Tir twong, 4 Base nitric, cic codon, cdc qudi

I11.2.1. Ham lwgng thong tin cia cac bit

Trong hé dém theo vi tri, mdi con sb & nhitng vi tri (hang) khac nhau c6 gia tri khac nhau. Vi du
& hé thap phan: chiang han s6 7 & hang don vi chi don gian 1a 7; nhung & hang chyc no ting Ién
mudi lan 12 70, & hang trim ting mudi lan nita 14 700 ...

Trong hé nhi phan, cac hang ta goi la cac bit thong tin: bit dau tién (& bén phai) c6 gia tri 1 1,
bit thtr hai ting hai 14n 1a 2, bit thir ba lai tiing hai lin nita thanh 4, bit thi tu ting 1én hai lan nita
thanh 8§, bit thu 5 1a 16, bit thur 6 1a 32.

Céc gia tri khac nhau, ting dan d6 duoc goi 1a ham luong thong tin. O dong thir hai cua bang 2
ta tinh ham luong thong tin cua ting bit cho 6 bit dau tién ctia hé nhi phan.

Téng gia tri ham luong thong tin bang:

+ Céu tir ciia T twong c6 2 vach, twong tng 4 base nitric, dung 2 bit, ta co: 1+2=3.
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+ Chu tir ctia Bat quai c6 3 vach, dung 3 bit, ta c6: 1+2+4=7.

+ CAu tir ciia Lyc thap tr quai c6 6 vach, twong tmg 64 codon, dung 6 bit, ta c6:
1+2+4+8+16+32=63.

Bang 2: Ham lugng thong tin ctia céc bit

Trong h¢ nhi phan bit6 | bit5S | bit4 bit3 | bit2 | bitl Téng

Ham luong tung bit | 32 16 8 4 2 1 63

Céc chit s6 “0” trong hé Nhi phan khi ghi md cac quai hay ghi mi cic codon khong c6 nghia 1a
“khong c6 gi” ma nd ghi nhan sy c6 mat cta 1 trong 2 trang thai ngugc nhau ma trang thai kia duoc
ghi bang chir s6 “1”.

Theo quy wdc & trén: chit s6 “0” 1a bit thong tin biéu thi cho sé Duong, nén gia tri ctia nd 1a
“ham lugng Duong”; nguoc lai chir s6 “1” biéu thj cho s6 Am, nén gia tri cua no6 la “ham lugng
Am”, béi thé gia tri cia 2 chir s6 d6 & bat cir vi tri nao 1a 2 s& do ham luong “ddi cuc” v6i nhau,

chtr khong phai 1a “khong” va “co”.

I11.2.2. Ham lwong Am (-) va Duwong (+) ciia tip 4 (T twong, 4 base nitric)

Thai cyc sinh Ludng nghi, Ludng nghi sinh T twong: Thai Duong, Thiéu Am, Thiéu Duong,
Thai Am. Ta hay tinh ham lugng Am (-) va Duong (+) cta ching.

Chu y 1a céac hao (vach) cua Tu tugng (cling nhu Bat quai va Trung quai) dugc doc tir dudi 1én.
Cu thé: Thai Duong ta doc 1a “00”, chi toan s “0” ky hiéu Duong, nén: ham lwong Am 13 — (0+0) =
— 0; nguoc lai ham lugng Duong 1a + (2+1) =+ 3. Ta viét: {-0;+3} .Thiéu Am 13 “01”, ttrc 1a bit thir
nhét (& bén phai) Am, bit thir hai Duong; ham luong Am 1a — (0+1) = — 1; ham luong Duong 14 +
(2+0) = + 2. Ta viét: {~1;+2}.Thiéu Duong: ta doc duoc “10”, tirc 1 bit mot Duong, bit hai Am;
ham luong Am 1a — (2+0) = — 2; ham luong Duong 1a + (0+1) = +1. Ta viét: {-2;+1}.Thai Am: ta
doc duge “117, tic 1a ca 2 bit déu Am; ham luong Am la - (2+1) = — 3; ham luong Duong 1a +
(0+0) = + 0. Ta viét: {-3;+0}. (Xin xem bang 3).

Bang 3: Ham luong Am (-) va Duong (+) ctia TG tuong

T tuong Thai Duwong (00) | Thiéu Am (01) | Thiéu Dwong (10) | Thai Am (11)
Ky hiéu va _ 0 — — 1 _ 0 — — 1
ma nhi phan 0 ot | — ] o7 |- — 1T = — 17
Ham luong Am —(0+0)=-0 —(0+)=-1 —(2+0)=-2 —@2+)=-3
% 0 33,333 66,667 100

Ham lvong Duong| +(2+1)=+3 +(2+0)=+2 +(0+1)=+1 +(0+0)=+0
% 100 66,667 33,333 0
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Céc ham luong nay s& dugc ghi vao hinh 2 va hinh 4 dé bd sung thém thong tin nham néu 1 dic
tinh Am Duong ctia cac cdu tir cia timg d6i twong, va nho d6 phét hién duoc nhimg nét trong dong
gitta M3 di truyén va Kinh dich, r5 rét nhét 1a tinh d6i xttng Am Duong.

Theo nguyén tac chinh hop 1ap chap 3 tur 4 base nitric A, U (hoac T), G va C ta tao dugc 64
codon — tirc cac don vi mi di truyén. Bon base nitric nay c¢6 thé xem nhu tuong tng voi Tir tuong

(xem muyc IV) va khi d6 ta ciing xac dinh dugc ham luong Am, Duong cta chung.

I11.2.3. Haim lwong Am () ciia tp 64 (cdc trung quai hay cic codon twong ng)

Ta c6 64 s dém tir 0 dén 63. Khong can tinh ham luong Am, Duong cua tit ca 64 s6 d6. Ta chi
can tinh cho mot vai s nao d6 du dé rat ra nhitng nhan xét chung. C6 loi hon ca 1a chon nhitng sb
ma hoéa cac codon c6 vai trd quan trong cho céc 1ap luan tiép theo & muc V. O day ta chon 6 6, ma
s6 nhi phan tuong tng duogc ghi trong dau ngodc don 1a 14 (001110), 49 (110001), 50 (110010), 48
(110000), 56 (111000), 7 (000111).

Trén bang 4 ta tinh ham lwong Am (-) cia céac s6 trén. Cot 1 ghi s6 thap phan (cing v6i codon
va quai twong tmg néu & muc V, dit trong ngodc don, hién doc gia co thé chua can quan tim dén).
Céc codon c6 chirc ning dic biét nhu: khoi dau (KHOI) hay két thuc (KET) qua trinh tong hop
polypeptid duoc viét bing mau tring trén nén den. Cac cot tir 2 dén 7 ta ghi cac bit ctia s nhi phan.
Ta coi “1” 1a Am (-), nén ¢ dong dudi ta ghi ham luong Am tuy theo vi tri ctia nd; con “0” 1a
Duong, khéng chira ham lugng Am, nén ghi 0 ¢ dong dudi.

Bang 4: Ham luong Am (-) ciia mot vai sd

S thap phan (codon, quai) | Cac bit nhi phan hay ham lugng Am Tong | Ty l¢

14 (AUG - Tén) o Jo [t 1 J1 Jo

Ham luong Am 0 0 8 4 2 |0 |-14 | 14/63=222%
49 (UAC — Ham) 1 1 0 0 0 |1

Ham luong Am 32 16 |0 0 0 |1 |-49 |49/63=77,8%
50 (UAG —Lir) %1 1 0 0 1 {0

Ham luong Am 32 16 |0 0 2 |0 |-50 |50/63=79,3%
48 (UAA- Dén) 1 1 Jo Jo o o

Ham luong Am 32 16 |0 0 0 |0 |—48 |48/63=762%
56 (UGA —BT) [Re3) 1 1 1 0 0 |0

Ham luong Am 32 16 |8 0 0 |0 |-56 |56/63=88,9%
7 (ACU — Thai) 0 0 1 1|1

Ham luong Am 4 2 |1 | -7 7/63 = 11,1%
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Tir bang 4 ta c6 nhan xét:

Ham lugng Am (—) ctia moi sO bang so thr ty cia ching

. . 4
trong hé¢ thap phan dém tur 0, c6 ghi thém dau trur. @

I11.2.4. Ham luwgng Dwong (+) ciia tip 64 (cac quai va codon tuwong ing)

Nguoc lai voi trén, & bdng 5 la ham lwong Dwong (+): ta coi “0” 1a Duong (+), & dong duoi
ciia n6 ta ghi gia tri twong ung ham lwong Duong; con “1” 1a Am, nén & dong dudi ta ghi ham
lwong Duong ctia n6 14 0. O day ta chon 6 s6 nhu & tiéu myc trén.

Bang 5: Ham lugng Duong (+) ciia mot vai sb

S thap phan Céc bit nhi phan hay ham lugng Duong Téng Ty 1¢
(codon, quai)
14 (AUG-Tén) |0 0 1 1 1 0
Ham lugng Duong | 32 16 0 0 0 1 +49=63-14 | 49/63=177,8%
49 (UAC — Ham) 0 0 0 1
Ham lugng Duong | 0 0 8 4 2 0 +14=63-49 | 14/63=22,2%
50 (UAG-Lur) 1 1 0 0 1 0
Ham lugng Duong | 0 0 8 4 0 1 +13=63-50 | 13/63=20,6%
48 (UAA—-Don) 1 1 0 0 0 0
Ham lugng Duong | 0 0 8 4 2 1 +15=63-48 | 15/63=23,8%
56 (UGA —Bj) 1 1 1 0 0 0
Ham lugong Duong 0 4 2 1 +7=63-56 | 7/63=11,1%
7 (ACU — Thai) 0 1 1 1
Ham lugng Duong | 32 16 8 0 0 0 +56=63-7 56/63 = 88,9%

T hai bang 4 va 5 ta co nhdn xét.

+ Tong gia tri tuyét ddi ciia ham lwong Am va Duong
X 2 oan s 5
cua moi so6 déu bang 63. ®)
+ Ham luong Duong = 63 — s6 thir tu. (6)

IV. TU TUONG, BAT QUAI VA BON BASE NITRIC

IV.1. Phuc Hi Tién thién bdt qudi hoanh do
Trén hinh 1 ching t6i v& lai hoanh d6 ctia Phyc Hi tién thién bat quai theo trang 4 cudn
Nguyén ban Chu dich ban nghia [1] cua Chu Hi va trang 27 Kinh dich ciia Ngb Tat T6 [8]. Pa phan

cac cuodn Kinh dich ¢6 nhat déu vé nhu vay.
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Chit ¥ la: Theo Hén vin 6 ta cin doc tiv phdi qua trdi.
+ Nam dong dudi dat trong khung dam:

(a) Vé theo nguyén ban chir Han, & Chu dich ban nghia,

(b) Phién 4m theo chir Latin ctia Trung Qudc hién dai,

(c) Am Han Viét,

(d) Dung biéu tuong, ky hiéu:

Mién tréng la Duong, vach lién ( ); mién den 13 Am, vach dat (— —).

+ Dong ngay trén 5 dong vira nhiac dén & cac hinh, tir phai qua trai ching toi ghi theo sé thap phan
dém tir 0 dén 7 thay vi ¢ cac van ban ¢ dém tir 1 dén 8 (ghi ¢ dong duéi).

+ Dong trén cung & hinh (d), ching t6i ghi s6 nhi phan cho timg hao tinh tir dwéi 1én trén theo
tinh than ctia Kinh dich v&i quy udc: Am tmg véi sb 1, Duong tmg véi s6 0, chang han Can 1a 110.

+ Dong trén clng cua hinh (c) ching toi ghi s6 nhi phan cho timg hao tinh tir trén xuéng dwoi
véi quy ude: Am tng véi sé 1, Duong Gmg véi sb 0 va dit trong ngodc vudng, chang han Can la
[011]. Cach ghi nay can thiét cho viéc doc tring quai & muc V dugc dé dang.

Hinh 1: Hoanh db bat quai caa Phuc Hy

(a) B #H )\ K % #& R (b) FuXi XianTien BaGua Tu

6 1 5/4[3]2]1]0

(\)
—
ja)
~

71615143

— eight|seven| six | five | four |three| two | one

FANUN B v 2N B A 1Y

o
b
%?i [
;

#HN gen VM xun AW 1li UM can| BaGua
b B g [Z¥N &M : ShaoYang 20 TaiYang | SiXiang
fa 4=} A Yang LiangYi
RRA A TaiJi TaiJi
(c) Phyc Hi tién thién bat quai do (d) Ky hiéu va ghi bing ma nhi phan
[Ma nhi phan dém tr trén xudng] (dém tr dudi 1€n)
(1117 | [o111| (1017 | ooy | (1107 | 010 | 1007 |000]| V1 111 | 110 | 101 | 100 | 011 | 010 | 001 | 000 0
7165141312110 7165141312 ]1]0
tam | bay | sau |nam | tw | ba | hai | mjt tam | bay | sau | ndm | tw | ba | hai | m{t
Y cén ton 3 Iy GO can | Bt quai — — — — | Bat quai
thiéu duong Su 4 thai dwong | Ty twgng - — | Twtwong
Duong Ludngnghi — Ludng nghi
Thai cue Tha cyee Thai cuc T

Ta nhdn thdy so6 nhi phén biéu dién trét tw so trong hinh (d) hoan toan triing véi hé nhi phin

¢ bing 1. Cé dwoc diéu nay la do quy tic doc cdc hao theo chiéu tir dwdi lén trong Kinh dich.
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Céch ky hi¢u cua ching t6i din dén mot trat tu Nhi phan dep va tu nhién cho céc quai cua Kinh

dich va ca khi biéu dién cac codon ma ta s€ nhan thay & sau.

IV.2. Phuc Hi tién thién Bdt qudi vién do

D¢ thiy rd hon, tir hinh 1 ta ¢ thé rit ra ky hiéu co ban ciia TG twong theo Phuc Hi nhu & bang

6. Tir d6 ta thdy dugc ¥ ctia ¢6 nhan vé vi tri ctia T tugng trén Vién d6 hinh 2.

Bang 6: Tt tugng theo nhu Phuc Hi

THAI DUONG

THIEU AM

THIEU DUONG

THAI AM

Chung t6i 1y Phuc Hi bat quai vién d6 tir cudn Nguyén ban Chu dich bdan nghia [1] (trang 5)

lam can cu.

Trén vién do hinh 2: Thai
Duong & phia trén bén trai, ddi
xtng voi nd 1a Thai Am & phia
dudi bén phai. Can ctir theo
hoanh d6 & hinh 1, ta thiy
Thiéu Am tng véi Ly va Chan
nén nguoc chiéu kim dong hd
n6é phai nim & phia duéi bén
trdi; va nhu vay, con lai Thiéu
Duong, ung véi Tén va Kham
phai & phia trén bén phai. Piéu
nay rat can luu tdm boi da c6
su nham lan tén goi 2 tuong
Thiéu Am va Thiéu Duong véi
nhau nhu Schonberger va ngay
ca mot vai tdc gia Vi¢t Nam
khi viét vé Kinh dich.

Mot didu can chu y nita la:
Ta thudong dng & tAm vién d6

dé doc cdac quadi tir trong ra

DUONG NGHI

Hinh 2: Phuc Hi bat quai vién dd

M

IHON WV

ngoai, va nhu vay theo chiéu trang gidy ta doc dugc quai Can dau tién, & phia trén. Ta quay ngudi
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nguoc chiéu kim d@)ng ho 45 d6 ta s& doc duoc quéi Poai, ... Khi ta xoay minh 180 d9, tic 1a nhin
xudng dudi ta thay quai Khon.

Ciing c6 mdt sb it tac gia v& nguoc lai, tirc 1a nhin tir ngoai vao trong, khi d6 ta thiy quai Khén
dau tién va nd ndm phia dudi cia hinh v&. Néu trén hinh v& c6 ghi chu tén quéi thi qua cac chir d6 ta
nhan ra ngay chidu doc cac quai.

Trén vién dé: vin hanh ngwoc chiéu kim dong ho mot cach lién tuc tiv Can, dén Dodi, roi
Ly, cudi cing Chén. Tiv Chin chuyén sang Tén la mét budc nhay, gidn doan. Tir Ton vin hanh
lién tuc thudn chiéu kim dong hé sang Kham, réi Ly, cuéi cing Khén. Tiv Khén quay lai Can la
buwdéc nhdy niva, khép kin vong tudn hoan tao thanh mét chu ky. Ta nhén thdy vong tuin hoan
nay tao thanh mot hinh s6 8 hay con goi la la Moebius. Tom lai vién do viva lién tuc vira gidn
doan, vira tuyén tinh viva nhdy cdp, c6 tinh chu ky xodn éc.

Péi chiéu bbn Base nitric v6i T tuong.

A (Adenine) chi c6 nhom NH;, thudn Duong nén coi la Thai duong.

U (Uracil) hay T (Thymine) chi ¢6 nhém CO", thudn Am nén coi 1a Thai 4m.

G (Guanine) va C (Cytosine) déu c6 1 nhom NH; va 1 nhém CO’, tic la vira ¢6 Am vira ¢6
Duong, nghia 1a trong Am c6 Duong, trong Duong c6 Am. Nguoi dau tién khao ctru 1a Stent coi C
1a Thiéu 4m, G 1a Thiéu dwong. Khi lap bang ddi chiéu mot cach day da 64 quai voi 64 codon,
Schonberger dd goi nham: coi G & phia trén bén phai 1a Thiéu Am, coi C & phia dudi bén trai 1a
Thiéu Duong. Chiing t6i ghi lai cac cach goi tén khac nhau vao bang 7 dé d& phan biét; cach goi tén
ctia Schonberger duogc viét bang chir trang trén nén den. Theo hinh 1, ta nhan thiy viéc goi tén cua
Stent hop véi cac hoanh d6 va vién d6 cua Phuc Hi vira néu trén. Chung toi theo cach goi ctia
Stent.

Bang 7: Do6i chiéu bon Base nitric voi T tuong

Base nitric Duong tinh Am tinh Stent Schoénberger

. __ | Thai -

A (adenine) |00 |2 nhém NH; |(khong co CO™)
duong |
C (cytosine) |01 |1nhém NH |[1nhém CO~  |Thiéuam|
. . _ Thibu  |——

G (guanine) |10 |1 nhom NHJ |1 nhém CO
duong |
U (uracil) ; _ + . — —
11 |2 nhém CO (khong c6 NH, ) |Thai am

T (thymine) -
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Xét vé mit HOA HOC: & cép dd Tu phan nay, dinh lugng di¢n tich cua cac Base nitric c6 sy
tuong dong véi thudc tinh Am Duong cua Tt tuong.

CAu tric dbi xtmg von 12 mot dic diém quan trong cua ti nhién. Cac dbi xtimg nay duoc xét
theo hinh hoc, theo khong gian hay thoi gian. Déi xtng nhiéu khi 14 “twong dong”, nhung nhiéu khi
1a “ddi cuc”. Cac ciu trac ma ching toi néu ra thuong 1a mang tinh hinh hoc va dbi cuc theo tinh
than ctia hoc thuyét Am Duong. Theo hoc thuyét Am Duong thi cac dbi ximg hinh hoc nay thuong
mang tinh ludng cuc, nghia 14 2 diém hodc 2 mat ddi xung thudng c6 dic diém trai nguoc nhau.

Trén vién db hinh 2 chung toi phat hién 2 d6i xting hinh hoc dién hinh (ciing thé hién ca &
hinh 4, s€ noi sau).

1) Tryc yy’ theo vién d6 T twong phén ra 2 phia: bén trai 1d Dwong nghi, bén phai 1a Am
nghi, tirc 1a yy’ 1a truc ddi xing Am Dwong. Theo bang 3 cho ta biét v& ham luong Am, Duong
ctia Tir twgng. Phia bén trai: Thai Duong & phia trén c6 ham luong Am va Duong {~0;+3}. Thiéu
Am phia dudi c6 ham luong Am va Duong {~1;+2}. Nguoc lai, phia bén phai: Thiéu Duong & trén
¢6 ham lugng Am va Duong {~2;+1}; Thai Am & du6i c6 ham lugng Am va Duong {-3;+0}.

Nhu vdy: Thai Duong va Thai Am, Thiéu Am va Thiéu Duong 1a cac cap con ddi ximg véi

nhau qua tam.

Diéu d6 ciing thé hién rd nguyén Iy Am Duong cén bang, dbi 1ap, hd cin, tiéu truong, binh
hanh ...
2) Truc xx’ 13 truc dbi xing vé khéi luong phan tir.
Theo tinh toan ta c6 khdi lugng phén tir cua:

G la 151, 126 g/mol; cua A 1a 135,127 g/mol; cia C la
111,102 g/mol; cia U 1a 112,087 g/mol; cua T 1a 126,110 g/mol.

(7)

Trén vién do: Phia trén 1a cac base nitric c6 khoi lwong phan tir 16n: G bén trai, A 1a bén phai;
ngugc lai, phia dudi 1a cac base nitric c6 khéi lugng céc phan tr nho: C bén trai, U bén phai (hodc
khi & dang khuon mau DNA thi T thay cho U). Néu xét qua tdm thi G 16n nhét d6i xtmg v6i C nho
nhat; A 16n tht hai, d6i dién v6i n6 1a T (hodc U) nho thir hai. Vay 14 hinh thanh timg cip Base ddi
xtng qua tam: A voi T (U); G voi C.

Trong qué trinh tong hop chudi polypeptid, T duoc thay bang U. Nhung khi & dang khuon
mau, tirc 1a trong phan tir DNA thi T thay thé cho U; liic d6 c6 su can bang bén viing va tong khdi
luong phan tir ctia cdp base nitric di xtimg qua tAm thtr nhit (A + T) voi cap ddi xtmg qua tam thi

hai 13 (G + C) gan nhu bang nhau:

A+T=135,127+ 126,110 = 261,237 g/mol =

8
G+C=151,126 + 111.102 = 262,228 g/mol. ®)
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Su két hop giita Adenine (A) va Thymine (T) (hodc Uracil (U)) 1a diy nhau v6i nang luong 1a

E = 0,2 Kcal/mol; con su két hop giita Guanine (G) va Cytosine (C) 1a hiit nhau voi ning lugng 1a
E =-3,9 Kcal/mol. Luc hut gip 19,5 lan lyc ddy dé dam bao hai soi polynucleotid vira khong bi két
dinh lai vira khong bi bung ra va giit mot khoang cach hop 1y nhit dinh trong qué trinh sao chép.
Diéu d6 ciing thé hién nguyén 1y can bang Am Duong xét vé mat HOA LY.

O bang 8, chiing t6i liét ké Bat quai theo hé thap phan (cot 1) va hé nhi phan (dong trén cia céc
6 & cot 4, gidbng nhu dong trén cing cia hinh 1d) theo cach tinh tir dudi 1én theo tinh than cua Kinh
dich. Bé 1am co so cho viée doc tring quai ¢ sau ddy, nhat 14 trong hinh 4 va bang 11, chung t6i dao
s6 nhi phéan theo thtr tu tir trén xubng va dit trong diu ngodc vudng (dong dudi cua cac 6 & cot 4,
giéng nhu dong trén cung cta hinh 1c). Chang han quai Poai doc tir dudi 1én 14 001, dao lai thanh
[100].

Béng 8: Bat quai

Can 0 000 T Tén 0 100 7T
0 0 4 0

Thién 0 [000] { Phong | __ | |[oo1] {

DPoai — 1 001 7T Kham |— — 1 101 7T
1 0 5 — 0

Trach 0 [100] 4 Thay | | |[101] ¥

Ly 0 oo 7T Can -0 1o 1
2 . 6 — —1

Hoa 0 [010] Son — 1 |01y {

Chan — 1 o111 Khon — 1 1 1
3 I | 7 — —1

Loi 0 [110] | Dia 1 nang i

V.  SAUMUOI TU TRUNG QUAI VA MA DI TRUYEN

V.1. Phuc Hi Luc thip ti qudi hoanh dé
Trén hinh 3 ching t6i v& 64 tring quai theo hoanh d6 cua Phuc Hi. Vi hinh dai nén phin bén

phai chung t6i dit & dudi. Nguyén tic doc 1a tir bén phai sang bén trai, s6 nhi phan doc tir dudi 1én,
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hao Duong (trén hinh 12 mau tring) 13 s6 0, hao Am (trén hinh 13 mau den) 14 sé 1 nhu di dé xuat ¢
trén. Nhu vay:

Sb dau tién 1a s6 00 trong hé thap phan va la s6 000000 trong hé nhj phan, tng véi quai Thuan
Can (Y¥¥z - Chun Gan).

S6 thir hai 1a 01 trong hé thap phan va 1a s6 000001 trong hé nhi phan. Khi doc tring quai phai
doc tir trén xudng, ta ddi day sd nhi phan trén thanh [100/000] cho d& nhan biét; do d6 ta doc dugc
trung quai 1a Trach / Thién = Quai (& / K = & — Zhai / Tian = Guai).

Tiép theo 1a 02 (thap phan) va 000010 (nhi phan); dbi thanh [010/000]; 1a trung quai Hoa /
Thién = Pai hitu (X / X = K- Huo / Tian = Da You) ...

Hinh 3: Hoanh d6 64 qudi theo Phuc Hi

63 62 61 60 59 58 57 56 53 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32
—lol=lol—lo|=|lc|—|o|l—lc|—|c|—=|S]|~|C|=|la|—|c|—~|lc|—~|lc=|c|— — o
=B EEEEEEEEEEHEEEHEEEEEEEEHEEEEEEHEE
= B EEEEEHEEEEEEEHEEEEEEE888EEEEHEEE
0

0

Bén trai
313029 28272625242322212019 18 171615 14 1312 11 10 09 08 07 06 05 04 03 02 01 00
T | |

SEHEE SEIRHEEE
= ot et o bl o il B i B [t B2 g e B o =l e Bl £ P08 e P 21818 S8
olo|c|a = = = S| |S S| S
ol o Il [ 0

N 0 0

o

Bén phai

... S6 cubi cung bén phai 1a 31 (thap phan) va 011111 (nhi phan); d6i thanh [111/110]; 1a quai Dia /
L6i = Phuc (#i/ & = 18 — Di/ Lei = Fu).



Tiép theo, du tién bén trai 1a s6 32 (thap phan) va 100000 (nhi phan); dbi lai tir trén xudng

[000/001], 13 triung quai Thién / Phong = Cau (K / &\ = #Ji — Tian / Feng = Gou).
. Sé cudi cung 13 63 (thap phan) va 111111 (nhj phan); d6i lai doc tir trén xudng [111/111], 1a

quai Thuan Khon (%3 - Chun Kun).

Tém lai, ta theo quy tac sau:

+ Thir tur Thap phan ctia Phuc Hi 1a tir phai qua tréi, tir 0 dén 63 (chd y: ntra phai dat dudi).

+ Khi doc sé6 nhi phdn thi theo cac hao ta doc tir dwéi lén.

+ Khi goi tén triing qudi thi ta doc tir trén xuéng, phan doi: Thuong quai va ha quai, mdi quai

cd 3 s0 goi tén cac don quai theo bang 8 can clr vao so nhi phan trong dau ngodc vudng.

V.2. Phuc Hi Luc thip ti qudi vién do

Phuc Hi Luc thap tir quai vién db hinh 4 nay c¢6 & Nguyén ban Chu dich ban nghia [1] (trang 6
va 7), Kinh dich [8] (trang 33), d6 ciing 12 dd hinh trong cac sach Kinh dich cb.

Chung t6i 1iy hinh nay tir cudn Pai dich twong s6 cdu tham do [27] (trang 16), roi ghi thém &
bén trong: tén quai bang chir Viét va sb thir tu theo hé thap phan; ¢ bén ngoai: cac codon va tén
goi tat cac acid amin tuong tmg, ¢ nhan manh thém codon KHOI va KET.

Dic diém cua vién do nay 1a:

+ Pung tir tam d6 doc ra.

+ Ta theo dung thir tu trong Kinh dich khéi tir Can & phia trén va ghi tht tu 00 (thap phan)
trong dong v4i codon AAA, tmg véi acid amin lysine (viét tat 1a Lys); rdi theo nguoc chiéu kim
dong ho tiép dén 01 1a Quai, twong ddng véi AAC, ing véi asparagine (Asn) ... cho dén 31 1a Phuc,
tuong ddng CUU, tng véi leucine (Leu).

+ Tir Phyc chuyén sang Céu (32) 1a mot budc nhay 1én.

+ Tir 32 14 quai Cu, tuong dong GAA, (g vé6i glutamate (Glu); rdi thuan chiéu kim dong hd
cho dén dén 63 1a quai Thuan Khon, twong dong phenylalanine (Phe).

+ Tir Thuan Khon (63) tré lai Thudn Can (00) tao thanh chu ky va lai 1a mot budce nhay nira.

Nho 2 budc nhay nay vién dd duogc khép kin tao thanh chu ky hinh sd 8, hay con goi 1a 14
Moebius.

Tém lai ciing giong nhw ¢ Bdt qudi vién d6, Luc thdp tiv qudi vién dé ciing vira lién tuc vira
gidn doan, vira tuyén tinh viva nhdy cdp, cé tinh chu ky va xodn éc.

Trén hinh 4, chung t6i cling vé& 2 truc ddi xtmg nhu di néu ¢ hinh 2. Tryc xx’ 14 truc d6i xtng
theo khdi lwong phan tir ciia cac codon (acid amin). Truc yy’ 13 dbi xtmg Ludng nghi, bén trai 1a

Duong nghi, bén phai 1a Am nghi.
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Hinh 4: Phuc Hi Luc thép tif quai vién do

DUONG NGHI

So dd “nhing” 64 codon ma di truyén hién dai vio 64 quii Phuc Hi vién db cb
dai cho thiy sy TRUNG KHOP HOAN TOAN vé miit cfu tric theo h§ Nhj phan va
Chinh hep lip. Ma KHOI va ba mid NGAT sy tong hgp Polypeptid cho moi sinh vit
déu c6 ngir nghia dich 1y va vi tri phit hgp: Ma KHOI Tén (14) nim & ving Th}fﬁ
duong (mang tinh djng), ngwge lai ba ma NGAT la Don (48), Lir (50) va Bi (56) déu
nim & ving Thdi Am (mang tinh tinh). Ton d6i ximg hinh hoc véi Dén va Lir.

Trén Luc thap tr quai vién dd hinh 4 nay, hién tuong dbi Xung éy rat chit ché. CAu trac hinh

s0 8 theo 14 Moebius cho ta mdt doi xirng qua tam rat rd rang. C6 3 doi xing noi trdi:
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a) Béi xitng Am Dwong qua truc tung yy’

O muc II1.2 ta da tinh ham luong Am va Duong cta 6 s, ciing tirc 13 6 quai va 6 codon tuong
mg va ghi vao bang 4 va 5. Trong sb cac codon d6 c6 codon KHOI — AUG va 3 codon KET 1a
UAA, UAG, UGA ching c6 chirc ning dic biét 1a khoéi déu hodc két thic qua trinh tong hop
polypeptid. Ung dung cac nhan xét (4), (5) va (6) vao cho tit ca cac quai, cic mi ta 1ap duoc bang
9.

Bang 9: Ham luong Am Duong ciia cac codon va céc quai tuong (mg

Cot 1 va 2 ghi cac ma di truyén va quéi tuong img, ma sd thir ty ctia nd chinh 1a ham luong
Am (nhu nhan xét (4) & myc IV) ghi ¢ c¢ot 3 tir 0 d&én 31. Cot 4 ghi ham kwong Duong, tinh theo
nhan xét (6), tirc 1a 1ay 63 trir di s6 tht ty. Cac cot tir 5 dén 8 ghi twong ty nhu cac cot tir 1 dén 4

nhung theo thtr ty nguoc tir 63 dén 32.

1 2 34| 5 6 |78 1 2 34| 5 6 |78
Mi [Quai |- |+ |[Ma Quai |- |+ | |Ma |Quai |- |+ M3 |Quai |- |+
AAA|Can |0 |63|UUU Khén [63|0 | |CAA|PNhan| 16 |47|GUU|Su  [47]| 16
AAC |Quai |1 |62|UUG Bac [62|1 | |CAC|Cach |17 |46|GUG|Méng [46| 17
AAG |P Hitu |2 |61|UUC Ty  [61]2 | |CAG|Ly 18 |45|GUC |[Kham |45 18
AAU |TTrang|3 |60 |UUA Quan |60|3 CAU |Phong | 19 [44|GUA |Hoan (44| 19
ACA T Suc |4 |59|UGU Du  |59|4 | |CCA |GNhan| 20 43|GGU|Giai |43 20
ACC [Nhu |5 |58|UGG Tan |58]5 | |CCC |Kyté |21 |42|GGG|Vité [42]|21
ACG [P Suc |6 |57|UGC Tay |57|6 | |CCG|Bi 22 |41|GGC |Khén [41] 22
ACU |Thai |7 |56|UGA BI  |56|7 | |CCU|MDi |23 |40|GGA|Tung [40| 23
AGA |Ly 8 [55|UCU Khiém|55|8 | |CGA|VVong| 24 [39)GCU |Thing|39| 24
AGC |Poai |9 |54|UCG Cin |54|9 | |CGC|Tuy |25 |38|GCG|C6 |38]25
AGG |Khué [10|53|UCC Kién [53|10| |CGG|P Hap |26 |37|GCC|Tinh (37|26
AGU |QMugi [11]52|UCA Tiém |52|11| |[CGU|Chan |27 [36|GCA |Tén |36/ 27
AUA|TPhu [12|51|UAU TQua |51[12| |CUA |ich 28 [35|GAU|Hang |35] 28
AUC |Tiét  [13|50|UAG LU |50|13| |CUC|Truén |29 |34|GAG|Dinh (34|29
AUG|TON |14|49|UAC Ham |49|14| |CUG|Di 30 |33|GAC |PQua |33] 30
AUU |Lam |15|48|UAA PON [48|15| |CUU|Phuc |31 |32|GAA|C4u |32] 31

Qua bang 9 ta thay rat rd:

+ Tong gia tri tuyét dbi ciia ham lwong Am va Duong ciia mdi codon (mdi quai) déu bang 63.

+ Tong ham lwong Am va Duong cta 2 quai (hay codon) ddi xtmg nhau ludn ludn bing
khong. Tic 13 hai ddi cuc trung hoa Am Duong.

Chéng han: Chénh 1éch 16n nhét 1a: S6 0 — AAA — Can c6 ham luong: {+ 63, - 0}; ddi xting
v6i n6 s6 63 — UUU — Khén ¢6 ham luong: {+ 0, — 63}. D6 1a cuc Duong nhét, dbi xting véi cuc
Am nhét. Toéng cua chung 1a (+ 63 — 63) = 0. Chd chénh 1éch it nhit 13 & budc nhay giira chimg tir
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s6 31 — CUU — Phyc ¢6 ham luong: {+ 32, — 31} ¢ cudi mién Duong nghi sang s6 32 — GAA — Céau
c6 ham luong: {+ 31, — 32} & dau mién Am nghi. Nhiing cyc it Duong lai ddi xtmg voi cuc it Am.
Tong cua ching 1a (+ 32 — 31+ 31 —32)=0.

b) Déi xitng vé khoi lwong cdc codon qua truc hoanh xx’

Trén hinh 2 di néu ddi ximg vé khéi lugng cua cac base nitric 14 cau tir dau tién cia cac
codon.

O day ta néu dbi xung vé khdi lwong cua chinh cac codon (ciing tirc 13 cac acid amin). Ta xét
ching & trang thai can bang tinh, tirc 1a & dang DNA, luc d6 T thay thé cho U. Tong khéi lugng ciia
cac cip dbi ximg ludn gan bang nhau. ¢ sai 1éch 16n nhat 1a 3/785 — rt nhé. Piéu d6 thé hién
ludng cuc ludn ludn bu trir cho nhau, tao nén sy can bang.

Bang 10: D6i xung khdi lugng phan tir cia cac codon (acid amin tuong tng)

Cot 1 1a tht ty thuan tir 0 dén 31. Cot 2 va 4 1a khdi lugng phan tir cia codon (ngoai 3 codon
KET, thi ddy ciing 1a khdi lugng cua acid amin tuong tng) tinh bang g/mol. Cot 3 1a thr ty nguoc
tir 63 dén 32. Cot 5 1a tong khdi lwong cua hai codon dbi xtng trén vién d6 hinh 4, tirc 13 tong sb
ctia cOt 2 voi cot 4. Cot 6 phan ra 4 loai. Co 4 tong nho nhét 1a 783,711 g (loai a) . C6 4 tong 16n
nhit 13 786,684 g (loai d).

1l 2 3] 4 |@+@]|6 1 2 3 4 2)+4) | 6
0 [405,381(63(378,33 783,711 |a 16 381,356 |47 |403,346 |784,702 |b
1 |381,356|62|403,346(784,702 |b 17 357,331 |46 |428,362 |785,693 |c
2 421,38 |61]363,322|784,702 |b 18 397,355 |45 388,338 |785,693 |c
3 1396,364|60|387,347\783,711 |a 19 (372,339 |44 (412,363 |784,702 |b
4 (381,356|59(403,346]784,702 b | |20 |357,331 |43 |428,362 |785,693 |c
5 357,331|58(428,362]785,693 | 21 (333,306 |42 453378 |786,684 |d
6 1397,355|57|388,338|785,693 | 22 (373,33 |41 |413,354 |786,684 |d
7 1372,339|56|412,363|784,702 (b | 123 348,314 |40 |437,379 |785,693 |c
8 421,38 |55(363,322]784,702|b | |24 397,355 (39 |388,338 |785,693 |c
9 (397,355|54(388,338]785,693 | 25 (373,33 |38 |413,354 |786,684 |d
10(437,379|53 348,314/ 785,693 | c 26 (413,354 |37 |373,330 |786,684 |d
111412,363|52(372,339]784,702 b | |27 |388,338 (36 [397,355 |785,693 |c
121396,364|51(387,347783,711 |a | |28 372,339 (35 |412,363 |784,702 |b
13]372,339/50(412,363]784,702 b | |29 |348,314 (34 437,379 |785,693 |c
141412,363|49(372,339]784,702 b | |30 |388,338 (33 (397,355 |785,693 |c
15(387,347|48(396,3641783,711 |a | |31 |363,322 (32 |421,380 [784,702 |b

¢) Poi xieng hinh hoc gitta ma KHOI va ma KET
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Theo céac sach Di truyén hoc hién nay [22], [23], ta c6 mdt md KHOI 1a 14 — AUG — Tén va 3
mi KET la: 1) 48 — UAA — Pon, 2) 50 — UAG — Lir va 3) 56 — UGA — Bi.

Mot d6i xtng vé hinh hoc gitra ma KHOI — 14 — AUG — Ton véi cap ma KET 48 — UAA —
Don va 50 — UAG 1a mot didu ky la, n6 khong thé 1a mot diéu ngau nhién ma phai 1a quy luat cia tur
nhién. D4i xtng nay c6 nét dic biét 1a: Trén vién d6, duong vach dbi ximg tir Khoi — 14 — AUG —
Tén dang 1& dén quai Ham — 49 — UAC, nhung ddt ngdt té lam doi sang hai phia 1 Pon — 48 —
UAA va Lit — 50 — UAG, cung lam nhiém vu KET. Ptng & vi tri d6i xtng v6i Ton — 14 — AUG —
KHOI 14 49 — UAC — Ham. Trong Ma di truyén codon UAC — khong c6 chiic ning KET; con trong
Kinh dich quai Ham ciing khong c6 mot ham ¥ gi vé mot sy két thiic. Vay ma 2 mé ké hai bén cia
Ham 1a 48 — Pon — UAA va 50 — Lt — UAG lai déu l1a ma KET va cac quai trong tng c6 ham
nghia chi su két thuc. Diéu 1y tha 1a: *) V& sb hoc: 49 1a trung binh cong cua 48 va 50; **) Trong
Ma di truyén thi UAA va UAG déu la ma Két va ***) Trong Kinh dich thi quai Pon va Lir déu co
ham ¥ cho ta lién twong dén mot sy két thic nhu s& thay dudi day.

Tai ddy, chiing t6i mudn thao luan thém vé cic y kién ctia Schonberger & 2 1an xuét ban cach
nhau gan 20 nim.

O gan dau sach, ca ban tiéng Dirc nam 1973 va ban tiéng Anh nam 1992, Schénberger déu viét
khong rd rang: “Ba tir ma dung dé ngat cau: UAG va UAA ciing nhu AUG dung cho viéc khdi dau
va két thite (chung t6i nhdn manh — LKT, LTL) mot cu ciia ma di truyén” [4] (trang 36), [6] (trang
41). Theo y ¢ dau cau, trudc ddu hai cham thi day 1a “dé ngit cau”, tic 1a ma KET, nhung sau diu
hai chdm thi tac gia lai viét “khoi dau va két thuc”, ngu y chung vira KHOI vira KET. Viét thé
khong ranh mach.

Chinh xéc ra can viét 13 UAG va UAA 1a KET, con AUG la KHOI va can thém UGA la KET.

O gan cubi sach, tac gia viét rit khoat, rd rang, nhung & ca hai ban déu co sai, cai sai & cac ban
c¢6 khac nhau. O ban tiéng Ptrc nim 1973 [4] (trang 133) Schonberger c6 2 cai sai: a) D3 viét nham
hai codon UGA va UAG véi nhau, b) Da cho ring UAA va UAG la KET, diéu d6 ding; nhung khi
ong cho rang UGA (néu sira cai sai trén thi s& 1a UAG) 1a KHOI thi sai, dung ra UGA (va ca UAG)
déu 1a KET. O ban tiéng Anh nim 1992 [6] (trang 142), Schonberger di sira céi sai a) noi trén va
cho raing UAA va UGA 1a ma KET, diéu nay dung; nhung khi éng cho raing GUG 1a KHOI thi
dung, nhung khong dién hinh. Boi GUG (tuwong ung quai Méng) va UUG (tuong ung quai Bac) chi
lam chtrc ning KHOI trong mot trudng hop ca biét: “déi khi ¢ vi khuan” [24] (trang 33). Dién hinh
va pho bién cho ma KHOI phai ké kén AUG.

Chung t6i thdy trong cac sach Di tuyén hoc hién nay, chang han cudn Co sé di truyén hoc [22]
(trang 63), Co 56 di truyén phdn tir va ky thudt gen [23] (trang 64,65) déu ghi codon AUG — 14 —

Tén méi 1a KHOI, ma khoi dau viée tong hop mot chudi polypeptid. Ching t6i chwa c6 diéu kién
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tra ctru lich st phat hién cac ma nay, nén khong rd nguyén nhan khién cho Schonberger viét khong
nhat quan, khéng dién hinh. C6 thé vao nhitng ndm tir 1973 dén 1992, Di truyén hoc chwa phat hién
chinh x4c cac ma nay. Ciing c6 thé chinh Schonberger chua kip cap nhét thong tin va ong 1a mot
Bac si nén chuyén cha vé Di truyén hoc vi khudn nén nham cai ca biét & 6 thanh céi chung.

C6 diéu la 14 it nhit sich da duoc in bang ba ngdn ngir: tiéng Dirc nam 1973 [4], tiéng Anh nam
1992 [6], tiéng Viét nam 2000 [7], nhiéu nha nghién ctru da doc ma chua thay ai cap nhat kién thic
va dinh chinh diéu c6t yéu nay.

Xét vé cau trac hinh thirc; Ta nhan thdy ma KHOI 1a 14 — AUG — Ton nam & ving Thai duong
(r4t Duong), ndi c6 nhiéu nang lwong. Nguoc lai 3 ma KET 14 48 — UAA — Pon, 50 — UAG — LU
va 56 — UGA — Bi déu nam & ving Thai Am (rat Am), noi niang luong thap, dudng nhu da “kiét
qué” sau qua trinh tong hop.

Ngir nghia ciia 4 quai trén theo “Thoan tir” hay céac 10i chu giai trong cac sach Kinh dich déu
phi hop véi chire nang KHOT hodc KET ctia cdc ma tuong g,

1) KHOI: Codon AUG — Tén — 14 1a ma khéi dau cho su tong hop mét polypeptid. N6 c6 dic
diém: a) AUG niam ¢ ving Thai Duong, rat Duong, pht hop véi viée can c6 nhiéu nang luong cho
viéc tong hop mot chudi polypeptid. b) Ton: Phut hop véi viée tiéu hao mit ning luong trong qia
trinh téng hop chudi polypeptid.

Codon AUG (00/11/10), twong ddng véi quai [011/100] Son / Trach = Tén (1L / & = 48 —
Shan / Zhai = Sun) (hao t6n ning luwgng trong qua trinh tong hop vat chat) dong vai tro KHOI, bat
dau qba trinh tong hop polypeptide va con ma hoéa Methionine. Trong cubn Bat tw Ha Lac, Hoc
Ning viét: “TON 1a ICH (minh chiu ton mét it dé lam ich lgi cho ngudi. Gan nhu hy xa. Tén ma
khong mat han, vi co co duoc hoi lai, gn nhu dau t)” [28] (trang 41).

2) KET: ¢6 3 ma:

a) Codon UAG (11/00/10), twong dwong vé&i quai [010/011] Hoéa/ Son = Lt (UK / [ = Jif —
Huo / Shan = Lu). V& quai Lit, Nguyén Hién Lé viét trong cudn Kinh dich. Pao cia nguoi quén
fir: ... mat chd &, phai di ¢ dau dat khach ... b nha ma di tha huong” [29] (trang 406); Phan Boi
Chau viét: “... lia bo ho hang than thich , b6 mé md nha cira di ra 1am mot nguoi lir khach & vién
phuong ...” [2] (trang 338). Tom lai 1a: “Mat nha, mat t5”.

b) Codon UGA (11/10/00), twong duong véi quai [000/111] Thién / Bia = BI (K / #fl = &5 —
Tian / Di = Pi). V& quéi Bi (- 65 — UGA — Két); Hoc Niang viét: “BI: 1a tic (Bé tic, mic ket)”.
[28] (trang 207).

29



¢) Codon UAA (11/00/00), twong duong vé6i quai [000/011] Thién / Son =Don (K / 1L = 1& —
Tian / Shan = Dun). Vé quai Pon (— 48 — UAA — Két); Nguyén Hién Lé viét: “Don 1a trén lanh
di” [29] (trang 317); Hoc Niang viét : “DON 1a thoai (lui vé & an)” [28] (trang 330). Tom lai la: “Lan

4
A9

tron”.

Ngit nghia ctia cic quai tuong tng v4i cic ma dic biét ndy cho ta nhan thiy rd rang mot sy
trung hop la ky khién ta nghi ring nguoi xua khi sang tao ra Kinh dich dudng nhu dd MINH TRIET
dugc quy ludt cia ty nhién trong Di truyén hoc.

Céu triic ddi xtmg 12 mot trong nhitng quy luat rat phd bién va quan trong cuia tuy nhién. O day
chung t6i chi néu ra ba ddi ximg: mét Am Duong theo truc tung, mot khéi luong acid amin theo
tryc hoanh va mét dbi xtng rat dién hinh vé hinh hoc va ca ngit nghia cia ma KHOI v6i ma KET.
Hy vong s& c6 nhiéu két qua nghién ctru sdu sic hon vé mit nay: vé ngit nghia, vé chiic ning, vé

thugc tinh, vé Hoéa, Ly, Sinh ... vé cdc nhém do6i xung cua céc cau tric nay.

V.3. Béng déi chiéu cdc codon véi cdc tring qudi

Pé thiy rd hon su tuong ng giira cac codon cing véi cac acid amin do chung ma hoa véi cac
tring quéi, chiing t6i 1ap ra bang 11. Bang nay chi tiét hoa Vién do6 hinh 4 ma & d6 c6 thé nhiéu chi
tiét kho doc duoc 6.

Ghi chu cho bang 11:

Cot 1: Biéu dién s6 thap phan, chung t6i danh s6 tir 0 dén 63.

Cot 2: Ma nhi phan twong tng tir 000000 dén 111111. Mdi mi duogc viét tach thanh 3 nhom,
mdi nhom c6 2 s6 nhi phan (2 bit théng tin) phan cach bang diu gach chéo. Chiang han ma s 14
(thap phan), twong trng ma nhi phan 00/11/10.

Cot 3: Can cir vao bang 7 dé tim ra mi clia cic base nitric twong ing dé ghi ma di truyén. Trong
thi du néu trén: véi 00/11/10 ta ¢6 ma codon AUG. Day la ma KHOI, bat dau téng hop mot chudi
polypeptid.

Cot 4: Viét tit acid amin tuong tng codon do. Theo thi du trén d6 1a Met.

Cot 5: Ghi tén cac acid amin (viét day du). Thi du trén d6 1a Methionine.

Cot 6: Pao lai trat tu cua day s6 nhi phan & cot 2 va phan lam 2 nhom, mdi nhom ¢ 3 sb nhi
phan (3 bit thong tin), dat trong ngodc vuéng dé phan biét voi day nhi phan & cot 2. Viét nhu vay dé
dé dang doc ding tén trung quai, vi chiing duoc doc theo trt ty thuong quai / ha quai, tirc 1a tir trén
xubng. Chang han mi s 14 (thdp phan), twong tng 00/11/10, nay viét dao thanh [011/100], nho
bang 8 ta biét thuong quai la Cén (Son), ha quai 1a Boai (Trach) doc dugc trung quai Son / Trach =
Ton (11 / %2 = $8 shan / zhai = sun).
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Bang 11: Bang doi chiéu cac codon va acid amin vdi 64 trung quai

1 2 3 4 5 6 7 8

THAI DUONG

0 00/00/00 {AAA | Lys | lysine [000/000] | Thién/ Thién | Thuan Can

1 00/00/01 |AAC | Asn | asparagine [100/000] | Trach/Thién | Quai

2 00/00/10 {AAG | Lys | lysine [010/000] | Hoa/Thién Dai hiru

3 00/00/11 |AAU | Asn | asparagine | [110/000] | L6i/Thién Tiéu trang

4 00/01/00 |ACA | Thr | threonine [001/000] | Phong/Thién | Tiéu suc

5 00/01/01 |ACC | Thr | threonine [101/000] | Thay/Thién Nhu

6 00/01/10 |ACG | Thr | threonine [011/000] | Son/Thién Dai suc

7 00/01/11 |ACU | Thr | threonine [111/000] | bia/Thién Thai

00/10/00 |AGA | Arg | arginine [000/100] | Thién/Trach | Ly
00/10/01 |AGC | Ser | serine [100/100] | Trach/Trach | Thuan Poai

10 | 00/10/10 |AGG | Arg | arginine [010/100] | Ho&/Trach Khué

11 | 00/10/11 |[AGU | Ser | serine [110/100] | L6i/Trach Quy muoi

12| 00/11/00 |[AUA | Ile isoleucine [001/100] | Phong/Trach | Trung phu

13 | 00/11/01 |AUC | Ile isoleucine [101/100] | Thuy/Trach Tiét

14 | 00/11/10 |AUG | Met | Methionine | [011/100] QAR TEL TON: KHOT

15 |00/11/11 |[AUU | Ile isoleucine [111/100] | Pbia/Trach Lam

THIEU AM

16 |01/00/00 |CAA | GIn | glutamine [000/010] | Thién/Hda Pong nhan

17 101/00/01 |CAC | His | histidine [100/010] | Trach/Hda Céch

18 | 01/00/10 |CAG | GIn | glutamine [010/010] | Hoa/Hoa Thuan Ly

19 ]01/00/11 |[CAU | His | histidine [001/010] | Loi/Hoa Phong

20 | 01/01/00 [CCA | Pro | proline [001/010] | Phong/Hoa Gia nhan

21 ]01/01/01 |[CCC | Pro | proline [101/010] | Thuy/Hoa Ky té

22 101/01/10 |CCG | Pro | proline [011/010] | Son/Hoa Bi

23 1 01/01/11 |CCU | Pro | proline [111/010] | bia/Hoda Minh di

24 1 01/10/00 |CGA | Arg | arginine [000/110] | Thién/Loi Vo vong

25 | 01/10/01 |CGC | Arg | arginine [100/110] | Trach/Loi Tuy

26 | 01/10/10 |CGG | Arg | arginine [010/110] | Hoa/Loi Phé hap

27 | 01/10/11 |CGU | Arg | arginine [110/110] | Loi/Loi Thuén Chan

28 | 01/11/00 |[CUA | Leu | leucine [001/110] | Phong/Loi fch

29 | 01/11/01 |CUC | Leu | leucine [101/110] | Thuy/Lo6i Truan

30 | 01/11/10 |CUG | Leu | leucine [011/110] | Son/Loi Di

31 01/11/11 |CUU | Leu | leucine [111/110] | bia/Loi Phuc
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1 2 3 4 5 6 7 8
THIEU DUONG
32 |10/00/00 |GAA |Glu |glutamate [000/001] |Thién/Phong |Céu
33 10/00/01 |GAC |Asp |asparlate [100/001] |Trach/Phong |Pai qua
34 10/00/10 |GAG |Glu |glutamate [010/001] |Hoa/Phong binh
35 10/00/11 |GAU |Asp |asparlate [110/001] |Lo6i/Phong Hiang
36 |10/01/00 |GCA |Ala |alanine [001/001] |Phong/Phong |Thuan Tén
37 10/01/01 |GCC |Ala |alanine [101/001] |Thuy/Phong |Tinh
38 10/01/10 |GCG |Ala |alanine [011/001] |Son/Phong Cod
39  |10/01/11 |GCU |Ala |alanine [111/001] |bia/Phong Thang
40 10/10/00 |GGA |Gly |glycine [000/01] Thién/Thay |Tung
41 10/10/01 |GGC |Gly |glycine [100/101] |Trach/Thiy |Khén
42 110/10/10 |GGG |Gly |glycine [010/101] |Hoa/Thuy Vi té
43 10/10/11 |GGU |Gly |glycine [110/101] |Lo6i/Thuy Giai
44 10/11/00 |GUA |Val |valine [001/101] |Phong/Thuy |Hoan
45 10/11/01 |GUC |Val |valine [101/101] |Thiy/Thay  |Thuin Kham
46 |10/11/10 |GUG |Val |valine [011/101] |Son/Thuy Mong
47 |10/11/11 |GUU |Val |valine [111/101] |Pia/Thuy Su
THAI AM
48 |11/00/00 |UAA [000/011] Thién/Son  PON: KET
49 |11/00/01 |UAC |Tyr |tyrosine [100/011]  |Trach/Son
50 |11/00/10 |UAG [010/011] Hoa/Son LU: KET
51 11/00/11 |UAU |Tyr |tyrosine [110/011] L6i/Son Tiéu qua
52 11/01/00 |UCA |Ser |serine [001/011] Phong/Son |Tiém
53 11/01/01 |UCC |Ser |serine [101/011] Thay/Son  |Kién
54 [11/01/10 |UCG |Ser |serine [011/011]  |Son/Son Thuin Cén
55 11/01/11 |UCU |Ser |serine [111/011] bia/Son Khiém
56 |11/10/00 |UGA [000/111] Thién/Dia
57 |11/10/01 |UGC |Cys |cysteine [100/111] Trach/Bia  |Tuy
58 11/10/10 {UGG |Trp |tryptophan [110/111] Hoa/bia Tan
59 |11/10/11 |UGU |Cys |cysteine [110/111] Loi/Dia Du
60 11/11/00 |UUA |Leu |leucine [001/111] Phong/Pia |Quan
61 11/11/01 |UUC |Phe |phenylalanine |[101/111] Thuy/Dia Ty
62 11/11/10 |UUG |Leu |leucine [011/111] Son/bia Bac
63 11/11/11 {(UUU |Phe |phenylalanine |[111/111] bia/Dia Thuan Khén

Cot 7 1a 2 don quai thanh phan, chang han:

Son / Trach ([LI/5€ shan / zhai).
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Cot 8 1a tring quai, chang han Ton (8- sun). Tai cot nay cé ghi vé 4 codon co chirc ning
KHOI va KET bang chit tring nén den. O ddy ma AUG la KHOI.

Céc sap xép nay hoan toan theo dung trat ty vién dd trén hinh 4.

Trong bang 11, ta c6 mdt nhan xét dang chu y 1a: 64 quai chia 1am 8 nhém, mdi nhom cé chung
Ha quai, theo thtr ty Tién thién bat quai dd tir Can dén Khon. Trong timg nhoém cac thugng quai
cling 1an luot tir Can dén Khon.

Tir hinh 4 va bang 11 ta c¢6 thé rat ra cac kiéu cach ma héa céac acid amin, ma KHOI va ma KET
qué trinh tong hop polypeptid ctia 64 codon trén bang 12.

Béng 12: Céc kiéu cach ma héa 20 acid amin ciia 64 codon trong Ma di truyén

Thir|S6 S S S thir ty trén vién do; tén Acid amin, chtrc ning
ty |codon |truong |luong
/1 acid |hop |cac
amin codon
1 |4 5 20 4-7 20-23 36-39 40-43 44-47
Thr Pro Ala Gly Val
2 |2 9 18 0,2 1,3 |16,18|17,19|32,34|33,35(49,51 |57,59 |61,63
Lys |[Asn [GIn |His [Glu |Asp |Tyr |Cys |Phe
3 |6 3 18 28-31, 60, 62 24-27,8, 10 52-55,9, 11
Leu Arg Ser
4 o 3 48,50,56  |(Khong ma hoa acid amin) | &ck)
501 2 1 14 Met KHOI
1 58 Trp )
6 |3 1 3 12,13, 15 Ile
Tong s6 20 aa |64 (Ghi chu: aa 1a acid amin)

Tir bang tong hop 12 nay ta cé thé rit ra may nhan xét:

1) C6 5 truong hop 4 codon cliing ma hoa 1 acid amin, d6 14 hién tugng phd bién, chung gidng
nhau & ca base nitric thir nhat (dau) va tha hai (giira), con base nitric thir 3 (cubi) 13 1 trong 4 base,
diéu d6 thé hién base & cudi nay dong mot vai tro rat tht yéu; va chinh ching tao nén d6 du tin 16n,
bao dam d tin cdy cao trong viéc giai ma di truyén khi gap bién di nho.

2) C6 9 trudng hop cd 2 codon cing mi hoa 1 acid amin, d6 ciing 1a hién twong phd bién,
chung gidng nhau & ca base nitric ddu va giira. Hai base nitric cudi bao gio cling ciing nhom phan
ttr: hodc cung phan tir 16n (A hodc G, cung chan), hodc cung phan tir nho (C hodc U, cung 18), nghia
1a khdi lugng phan tir ctia ching gan nhau. So véi truong hop trén, do du tin it hon, nén d¢ tin cay

kém hon.
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3) C6 3 trudong hop c6 tdi 6 codon cung ma hoda 1 acid amin. Ching duogc chia thanh 2 nhom:
mot nhém c6 4 codon gidng nhu truong hop 1; con nhém kia giéng nhu trudng hop 2 ¢6 2 codon.
Néu nhin vao céc base nitric thanh phan thi thdy gitta 2 nhom khac nhau rat nhiéu; nén cé thé cac
acid amin dac trung tung nhom c6 sy khac nhau chut it vé Ly, Hoa, Sinh.

4) C6 3 truong hop codon khong thé ma hoa mot acid amin nao 1 do chung 1am nhiém vu ma
KET qua trinh tong hop polypeptid:

+ Trong d6 2 trudng hop 1a s6 48 — UAA — Pon va sb 50 — UAG — Lir ¢6 “céu trac” gidng
nhu truong hop 2, trc 14 base nitric cudi thude cung loai phan tu (16n, chin 1a A hoic G).

+ 86 56 — UGA — Bi don 1¢, khong ghép doi véi mot codon nao cing chire ning; khién cho 1
codon s6 58 mot minh mé hoéa 1 acid amin nhu s& néu ¢ diém 5.

5) C6 2 truong hop chi cd 1 codon ma hoa 1 acid amin do la:

+ 86 14 — AUG — Tén vira lam nhiém vu ma KHOI qua trinh tong hop polypeptid vira ma hoa
Methionine khién cho mot nhém vén gém 4 codon tré thanh trudng hop duy nhét c¢6 3 codon ma
hoéa 1 acid amin nhu s& néu ¢ diém 6.

+ 86 58 — UGG — Tan mi hoa Tryptophan. Chinh vi thé ma s6 56 — UGA — Bi khong c6 ddi
cung dung 1am ma KET nhu d4 néu ¢ diém 4. Dang luu ¥ 1a vé hinh thirc theo diém 2 déng 18 UGG
ghép d6i véi UGA — c6 tac dung KET, nén ban than Tryptophan, dugc md héa boi UGG c6 tac
dung UC CHE trong diéu hoa hoat dong gen
cta vi khuan E-coli [23] (trang 72). Céi tac Hinh 5: Phuc Hi Luc thap ¢ quai
dung trc ché nay kha gan véi Két. T

. . . . Bdc Ty QuanDuTanTuy
6) C6 1 truong hop chi c6 3 codon (s0 Khon 63 62 61 60 59 58 57 56 Bi

12, 13, 15) cung ma hoa 1 acid amin la EWETE#!E’-}*:EE#EEE%E#ES
Isoleucine (Ile). Nhém codon nay néu duoc Khiém 55 E;‘F;&E_I@(E_&E{GE&E& 48 PBén
thém s6 14 thi gidng trudong hop 1 co 4 Su 47 EFFEET&:EJLE 3 E EQE’” 40 Tung

codon ma hoéa 1 acid amin; nhung vi codon Thing 39 E TE&E’*E‘E iE*EﬁE* 32 Cau
Phuc 31 :Eﬁ‘ﬁéi 24 V vong

s0 14 da “tach riéng” ra, dugc dung lam ma

7 . =RES¥E.116 D nhan
KHOI va ma héa Methionine nhu da néu ¢ M 25 #EEE”E ; = - 8 Ly
truong hop 5 nén nhom chi con 3. Lam 1o E x E%%’;Eﬁ ;E E

Theo chiing t6i mdi acid amin déu c6 Thii 7 6 5 4 3 2 1 0 Can

Nhu T trdng Quai

nhiing dic tinh riéng vé Sinh hoc, Vat 1y, Psic Tsic B hi
stic T sd {tu

Hoéa hoc, hay Duoc hoc. Rat co thé nhiéu
dic tinh d6 d3 phang phat duoc néu ra trong

cac Thoan tir, cac 101 giai thich vé cac quai trong Kinh dich tuong tmg.
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Nhitng nhén xét trén day cho thay mét s6 uvu diém cua viée “nhung” ma di truyén vao Vién do

Phuc Hi theo cach lam cia chung t6i.

Nhu vay : 64 codon chi ma hoa 20 acid amin.

V.4. Phuc Hi Luc thap tiv qudi phwong dé va bing ma di truyén

Bang 13: Ma di truyén theo phwong d6 Phuc Hi

75 ‘§ Chu ttr cudi <§ -'%)
2|2 = | 2
2| € U G c AUl G ] C A €|z
O | = it fititio 1110t |1t1too (111011 111010111001 [111000] & | ©
U |63 60 | U
59 56 |G
55 52 | C
51 48 | A
G |47 44 | U
43 40 | G
39 36 | C
35 32 |A
C |31 28 | U
27 24 1 G
23 20 | C
19 16 | A
A |15 12 |U
11 8 G
7 4 C
3 0 |A
Nhiphan 000111000110 [000101 [000100 {000011 |000010 000001 |000000
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Phuong dd Phuc Hi & hinh 5 duoc vé & bén trong vién dd & sach Pai dich twong $6 cau tham do
[27] (trang 16) cling nhu trong Nguyén ban Chu dich ban nghia [1] (trang 7). Cac quai dugc doc tur
phai qua trai, roi tir dué6i 1én trén. Hang dudi cing dém tir bén phai 1a 0 cho dén 7 (Can dén Thai);
1én hang ké trén tir 8 cho dén 15 (Ly dén Lam)... ; hang trén cung tir 56 dén 63 (Bi dén Khoén). Nhu
vay ciing theo dung Tién thién d6 cua Phuc Hy, bit dau tir Can, két thuc tai Khon.

Tir ndm 1966, Marshall Nirenberg va Gobind Khorana hoan thién bang ma di truyén dén nay da
xuét hién nhiéu bang ma khéc nita. Ta c6 thé dién cac codon vao cac vi tri ciia cic quai tuong Gmg
trén hinh 5 dé dugc mot bang ma di truyén méi theo tinh than ctua phuong dd Phyc Hi nhu trén bang
13.

Cot dau (¢ bén trai) ta ghi cic cAu tir dAu tién ciia cac codon — day 1a cdu tir quan trong nhat
quyét dinh nhirng thudc tinh quan trong cua acid amin, nho thé bang dugc chia 1am 4 vung, 1an luot
tir trén xudng 1a U, G, C va A. O cot cudi cing (bén phai) clia bang ghi cac cau tir giita — 14 cdu tir
quan trong thir hai. Mdi hang trong ving di chia & trén (mg véi mot trong 4 base theo thtr tu U, G,
C va A lan lugt duoc ghi tir trén xudng. Hang trén cliing ta ghi cic cau tir cudi, tir trai qua phai lan
luot U, G, C, A. Thu tu nay duoc lap lai mot 14n nita, nén ta c6 8 cot. Ta co thé ghép lai thanh 4 cot
(bang 4 cot nay chung t6i tam lugce di, khong dua dugce vao bai Viét). Twr bang 4 cot do ta ddo lai cho
sO 0 1én trén ¢ bén trai theo tip quan thong thuong ta c6 bang 14 ma chung t6i goi 1a bang ma di
truyén theo phuwong do ghép cot. Pén déy, chung ta c6 thé “nén” lai dé giam kich thudc cua bang va
cling 13 1ap day chd trong trong bang bang mot trong hai cach: Hodc ta ghép dong chin vao dong 1¢
phia trén, hodc ta ghép ¢t chan vao cot 1 phia bén trai. Song, c¢6 18 giit nguyén mdt bang 14 c6 cac
6 trong nhu vay lai hay hon: N6 vira thoang, vira cho ta nhitng méi lién lac gitta mdi ma voi 8 ma
trong cac 6 gan keé theo cac chidu ngang, doc va chéo.

Trén ca 2 bang 13 va 14, & sat ngay ngoai bang chung toi danh hai cot ¢ hai phia dé ghi ma s6
thap phan cua cac codon gan ké. Poc gia co thé tu suy ra ma sd thap phan cua codon khac. O phia
trén va phia dudi ctia ca hai bang, chung toi danh ra cac dong dé ghi tdm sé nhi phan dau tién va
tam s& nhi phan cudi cing tng véi cac codon dau tién va cudi cling trong bang. M3 s6 nhi phan cia
cac codon khac doc gia c6 thé tim thay tir bang 11.

Chung t6i chua c6 diéu kién khao ctru k§ dé tim ra vu diém nhuoc diém cia bang ndy, nhung vi

n6 duge dan xudt tir vién dé Phuc Hi nén hy vong n6 c6 thé c6 nhiing vu thé nhét dinh.

VI VAI TRO TU TUONG VA BAT QUAI
Mét van dé con it duge cha y, song, chung t6i cling ban dén, d6 1a su khac nhau vé “hinh thuc

ctia con duong di dén” con sb 64. Trong muc III, ching t6i d3 néu 2 cong thirc chinh hop lap: (2)
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clia 64 quai, (3) cua 64 codon. Mot: 1y “co s6” n = 8, d6 1a Bat quai. Hai: 14y “co s6” n =4, d6 1a 4

base nitric.

Bang 14: M3 di truyén theo hé phuong d6 ghép cot

= Chu ttr cudi S
oS |8 g | &
Z|= A C G U 2|2
S | < [000000 000001 000010 000011 s |8
= 000100 000101 000110 000111 ] &
0 [|AAA | AAC | AAG AAU 3 A
(Lys :  |Asn : ] Lys | Asn
4 ACA ACC ACG ACU |7 |cC
o 4Thr |} ] Thr | Thr | @ Thr
A |8 |[AGA AGC AGG AGU | 11 |G
|Arg ] Ser . |Arg i | Ser .
12 | AUA ' AUC AUG 'AUU |15 |U
' Tle ' le Met ' le
. . KHOT .
16 | CAA CAC CAG | CAU 19 [ A
Gl |His i | Gln i | His |
20 ' CCA CCC ' CCG CCU [23 |C
I < T R Pro | Pro | 1 Pro
C |24 | CGA CGC CGG | CGU 27 |G
(Arg i |Arg i |Arg | Arg o
28 ' CUA ' CUC ' CUG 'CUU |31 |U
' Leu ' Leu ' Leu ' Leu
32 | GAA | GAC GAG | GAU | 35 [A
Gly |Asp_ |t Gly . | Asp
36 . GCA : GCC : GCG ' GCU |39 |C
o iAla | PAla | Ala | iAla
G |40 | GGA GGC | GGG | GGU 43 | G
Gly i |Gl . | Gly . | Gly | .
44 ' GUA ' GUC ' GUG 'GUU (47 |U
Val Val Val Val
43 RV UAC | UAG UAU | 51 | A
KET SN KT S, Tyr |
52 UCA UCC ' UCG UCU |55 |C
Ser | Ser | 1! Ser | 1 Ser
U |56 [KierN UGC UGG UGU 59 |G
KET S Sys__ | Tp | Sys i
60 UUA UuC UUG UUU |63 |U
Leu ' Phe Leu ' Phe
Nhiphan |111000 111001 111010 111011
111100 111101 111110 111111 | Nhiphan
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Cu thé 1a trong Kinh dich, ngudi ta chong 2 Pon quai (3 vach = 3 bit thong tin) thanh 64 tring
quai (6 hao = 6 vach = 6 bit). Theo cach lam nay, Bat quai gilr vai tro trung gian va né dong mot vi
tri quan trong nhét dinh trong viéc van dung Kinh dich.

Trong Ma di truyén thi ta ghép 3 Base nitric (2 vach = 2 bit thong tin) thanh 64 Codon. O day, 4
base nitric — twong ng v6i Tt twong — 14 cac thanh phdn co ban cta céu trac cac codon nén co vai
tro quan trong.

T twong va Bat quai c6 cAp do khac nhau! Ma di truyén coi trong “Tt tuwong”; Kinh dich coi
trong Bat quai.

Phai ching Bét quai phii hop véi nhan sinh va xi hoi hon? Cé thé qua trinh dién giai va van
dung Kinh dich qua nhiéu doi chi yéu 1a nham vao nhan sinh va xi hoi ma & d6 Bat quai chi tiét
hon Tt twong va thuc sy phit hop hon. Ching han, ngudi ta thay “bdn phuong” chua du chi tiét nén
ding dén “tam hudng”. Bat quai phéi thudc cho mot ngudi c¢o dén 3 cach: cung Sinh, cung Phi bat
trach, cung phi Lt tai. Chu ky Thoi cham ctua Linh quy bat phép (LingGui BaFa) cling 1a 8.

Phéi chang T& tugng phu hop vdi cau tric phéan tir, & diy bat quai rat mo nhat? Co thé viée
kham pha vii tru theo khoa hoc thuc nghiém & cdp do phan tir chi moi gan day, nén trude day Ta
tuong chua dugc quan tim khao ctru nhiéu, gio day n6 “1én ngdi” gitt mot vai tro rat quan trong.

O cép d6 nguyén tir, Schonberger c6 ban dén s lwong cac dién tir bio hoa & cac 16p (trir 16p
trong cung 1a 2) déu 1a 8, twong tng véi 8 quai trong Bat quai. Nguyén tir ndo & 16p ngoai chi co tir
1 dén 6 dién tir, tirc 12 Gmg v6i 6 hao c6 thé bién thi nguyén té co hoat tinh hoa hoc cao, néu 16p

ngoai 1a 7 hay 8 dién tt, tirc 1a di hodc gan bdo hoa thi “tro” vé mat hoa hoc [7] (trang 175).

VII. NGUYEN LY AM DUONG - LUGNG CUC — MA DI TRUYEN

Trong khi triét hoc can hién dai ban cdi tranh lun nhiéu vé nhét nguyén luan, nhi nguyén luan,
thi trong triét hoc ¢4 phuong Pong tir 1au da co thuyét Am Duong — mot Ludng cuc ludn. Ngay nay
nguoi ta mai tim thay rat nhiéu thi du ciia khoa hoc mang tinh ludng cuc ma Ma di truyén c6 thé 1a
mot thi du dién hinh, rt pht hop v6i hoc thuyét nay.

Chuong trinh, tin hiéu thong tin di truyén, thudng goi 12 mat ma di truyén hay MA DI TRUYEN
la su truyén lai cAc dic tinh vé hinh thai va chirc nang sinh hoc cua cha me cho con céi, da dugc
phat hién vao thap ky 60 cua thé ky 20.

Mai di truyén dugc chtra dung, bao quan trong phan tit DNA (Desoxyribo Nucleic Acid) (hinh
6). DNA c6 6 thanh phan: Puong C5 + Acid Phosphoric + 4 loai Base nitric: A, T, G, C (Adenine,
Thymine, Guanine, Cytosine). Khi tién hanh qué trinh tong hgp Protein, thi thong tin trén DNA

duoc truyén sang mRNA (Ribo Nucleic Acid thong tin) véi T dugc thay bang U (Uracyl).
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DNA 1a mét chudi xodn kép (hinh 6) gdm 2 mach polynucleotid xoén quanh mét truc nhu cai

thang day xodn ma 2 tay thang 13 cac phan tir dudong Desoxyribose va Acid Phosphoric sap xép xen

k& nhau, con mdi bac thang 1a mét CAP BASE NITRIC d6i dién va lién két v6i nhau bang cac lién

két Hydro, theo nguyén tic bo sung, nghia 1a 1 base 16n (A hodc G) lién két bu véi 1 base bé (T
hodc C) nhu sau: A (lién két 2 Hydro) v6i T, G (lién két 3 Hydro) véi C.

Quan sat hinh 6 c6 thé lién hé véi M6 hinh Am Duwong bat quai d6. Néu xem mach

Polynucleotid nay 13 Am thi mach dbi dién 13 Dwong
va nguoc lai. Ching t6n tai SONG SONG, POI DIEN,
BU TRU NHAU thé hién tinh BINH HANH, POI
LAP, TIEU TRUONG cia AM DUONG.

V& ban chét, mé hinh céu triic DNA (ciia Watson
va Crick) la mét anh xa ciia mé hinh AM DUONG &
miurc do phdan tii. Vay, DNA chta chuong trinh va tin
hiéu thong tin diéu khién su séng va su di truyén nhu
thé nao?

M&i lién két 2 Hydro luon ludn dugce thuc hién gitra
2 cdp A = U (hoac T). A thudc Thai Duong, U (T)
thudc Thai Am. Mdi lién két 3 Hydro ludn ludn duoc
thyc hién gitta G = C; C thudc Thiéu Am, G thudc
Thiéu Duong, ca hai déu vira Am vira Duong. Nhiing
mbi lién két nay thé hién rd nguyén 1y can bang Am

Duong.

Hinh 6: Chudi xoin kép

VIII. VAI TRO VA VI TRi CAC CHU CAI (4 BASE NITRIC) VA PO TIN CAY

O day chiing t6i xét vé do tin cdy theo 1y thuyét thong tin.

Ngoai 3 codon mang ma Két con 61 codon ma chi twong tmg véi 20 acid amin, xét vé mat Tin

hoc, n6 bdo ddm mot do tin cay cao cua viéc luu gilr va giai ma thong tin di truyén. Viéc 2 hodc 3

hodc 4 mé ké nhau, hoic 4+2=6 mi cung biéu thi mot acid amin s& tao nén nhitng thong tin lap,

gidng nhu hién tugng chit lay trong ngdn ngit tao nén mot do du tin nhat dinh dam bao kha ning

phat hi¢n sai va stra sai cac ma khi gap nhiing sai 1éch nhd; tuc 1a tao nén kha nang han ché tac hai

cua cac dot bién gien khong mong muon.
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M&i mi di truyén tap hop tir 3 (chit cai) trong 4 base nittic. Vi tri cac chir cai nay c6 nhiing vai
trd khac nhau vé hoa 1y sinh ctia acid min dugc tao thanh.

CAu tir (chir cai) dau duoc ghi & cot 1 bén trai bang 13 ¢6 tAm quan trong nhit. N6 cho phép ta
1ap nén 2 truc ddi ximg dep va quan trong trén vién do hinh 2 va hinh 4.

Ta biét, tu nhién thudng c6 cdu trac ddi xing.

CAu tir (chir cai) giira it quan trong hon mot chut, ta ghi & ¢t cudi bén phai.

CAu tir cudi ghi ¢ hang dau. Néu ta khao sat roi théng ké cac dic diém cua acid amin thong qua
cAu tir cudi thi théy cAu tir cudi khong biéu hién mot dic tinh ndi trdi ndo cla cac acid amin chira
ching. Diéu d6 ciing thé hién rét rd khi 2 hay 4 codon (trir truong hop 6) cing mi hoa 1 acid amin
thi chiing chi khac nhau c4u tir cudi nay.

Nhu viy, ta c6 thé thay rang: “NGON NGU” trong MA DI TRUYEN ciing phan nao tuong tur
NGON NGU CON NGUOIL. Chinh vi vay thuong mot nhom céc t6 hgp ma gan ké nhau cing biéu
thi mot acxit amin. Khi c6 sy bién d6i cac chit ¢ cudi nay thi acid amin éy van dugce bao ton.

Xét vé 1y thuyét thong tin, viéc nhiéu codon gan ké cing ma héa 1 acid amin tao nén d6 du
thong tin va diéu dé tao nén do tin cay cao cho bd ma di tuyén; néu vi 1y do nao ddy trong qué trinh
giai ma sinh hoc c¢6 nhitng bién di nhod & chit cai thir 3 nay thi acid amin khong bi thay d6i, va qua

trinh giai ma duoc tién hanh binh thudng, khong sinh bién di.

IX. MOT CACH TIEP CAN KHAC

Ciing ddi chiéu Kinh dich va M3 di truyén con c6 mt cach tiép can khac ma ching ta co thé
tim thiy trong cudn Books of changes and traditional Chinese Medicine [25] (trang 485-489) cia
Wang Li (Duong Luc). Duong Luc c6 dan cac tac gia: a) Qin Xinghua: The Eight Trigrams Map
and DNA, Subscience, 1984; b) Cai Hengxi: The Grand Terminus Map and the Genetic Code,
Natural Information, 1984; ¢) Wang Qingyun, Wei Chogqin: Eght Trigams in Book of Changes; d)
Yang Yushan: Arranging and Expressing the Characteristic of the Genetic Code with the Trigrams’
Map and Its Significace. 1988 ...

Khuon khé bao cdo cua ching t6i khéng cho phép viét chi tiét nhimg théng tin ctia Duong
Luc, nhung ching t6i nhan thy cach giai quyét van dé khong giéng voi Schonberger va 1a mot

truong phai khac.

X. THAY LOI KET, PHUONG HUONG VA TRIEN VONG
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C6 rit nhiéu bang ma di truyén d duoc néu ra, da phan 1a “phuong d6”; ciing ¢6 ca “vién d6”
(tuy it hon); va cling d3 c6 nhiing trudng phai ddi chiéu Ma di truyén véi Kinh dich theo nhitng tiéu
chi khac it nhiéu so véi chiing toi nhu trong sach ctia Yang Li (Duong Luc) [25].

Madi cach 1am c¢6 mot uu thé riéng, thuong thi chiing bo sung cho nhau. Ching t6i tran trong y
kién ctia nhimg nguoi di trude ciing nhu nhimg truong phai khic va khi co diéu kién thi chii trong
néu cac diém khac biét dé doc gia tién tham khao.

Trong khuon khd bao céo nay, chung t6i con thiéu sét khi khong c6 diéu kién dé thao luan vé
cac cach 1ap bang phan loai khac ciia cac nha nghién ctru di trude dé co thé c6 mot 101 binh chu ddo,
chi d6i khi rat can thiét méi néu ra mot vai diém khéc biét.

Phuong phap dung hé nhi phan ciia ching t6i ciing c6 nhimng diém khac so véi Schonberger
[6], [7] va Hoang Tuén [5], dong thoi chung t6i dd bd sung thém ma KET va stra lai ma KHOI cua
Schénberger thanh 14 — AUG — Tén theo cac sach Di truyén hoc hién nay. Khi trinh bay trén vién
6, két qua quan trong 13 phat hién duoc su dbi ximg Am Duong ciia cac quai va cac codon qua tryc
tung Phuc Hi Bét quai vién d6 2, ciing nhu Phuc Hi Luc thap t&r quéi vién do 4; doi xtmg vé khoi
lwong phan tir ctia cau tir dau tién cua cac codon qua truc hoanh cua cac vién d6 hinh 2 va cua acid
amin ¢ vién dd hinh 4. Viéc phéat hién ddi xtng hinh hoc cua ma KHOI v6i ma KET; dic biét la sy
trong ddng vé ngit nghia 4 quai ndy véi cac codon KHOI va KET c6 ¥ nghia rat quan trong; né
chtng t6 nguoi xwa dudng nhu di minh triét thdy dugc ban chat cia tu nhién, con nguoi, sinh gidi
va vil tru dé sang tao ra Kinh dich.

Mot vai mdi tuong déng khéac buéc dau di dugce néu ra: vé Hoa hoc gitra dién tich Am, Duong
ctia bon Base nittic véi Tt tuong; vé Hai soi Am Duong ctia chudi xodn kép véi tinh ludng cuc cta
hoc thuyét Am Duong; vé d6 tin cdy trong cu triic ma dudi goc nhin Ly thuyét thong tin ...

Chung ta con thay, nhitng nghién ciru vé toan hoc, chang han vé 1y thuyét nhom ma Gido su Vi
Dinh Cuy d4 phac ra [26] (221) 13 rit dang luu tAm ciing nhu vé kha nang du doan nhd Kinh Dich vé
su ton tai cac acid amin ma hién nay ta chua biét dén theo dé xuét cia GS Nguyén Hoang Phuong
[30] va Bac si B6 Van Son [31] ciing 1a nhiing phuong hudng nghién ciu hip dan. Néu thuc
nghiém x4c minh dugc kha ning du bao nay thi sé& chang nhimng 14 mot minh chimg rat quy cho mdi
tuong dong gitra Kinh dich va M3 di truyén ma con hira hen nhitng két qua nghién ctru moi.

Phai chiang Kinh dich, M di tuyén v&i mot s6 bit thong tin co ban khong 16n 1dm c6 thé du dé
mo ta Sinh gidi, Xa hdi va Nhan sinh?

Pay 1a mot linh vuc nghién ctru da/lién nganh rat phtic tap va phong phi, nén trong béo co
nady, chiing toi cling khong thé trinh bay mét cach toan dién chi tiét dugc. Ching toi chi dam xem
bai ndy nhu mot phac thio vé mot cach tiép can dé tai ma thoi. Chang nhiing dé tai co tinh chat

da/lién nganh ma no6 con 1a sy két hop va gip nhau gitra Pong - Tay - kim - c6; néu c6 diéu kién
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nghién ctru mgt cach bai ban, nghiém tuc, co6 td chuc, c¢6 kinh phi, chic s& thu duoc nhiéu két qua

kha quan va day hira hen.
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