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Abstract

Physics of the 20th century has made great progress in understanding matter from microscopic to

cosmis scales. The study of living matter has become one of the central themes of physics in the new century.

We will briefly explain a few basic notions in molecular biology, indicate some interesting problems as well as-

summarize our recent work in bioinformatics.
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20 AR R PIBEER ST , A SIOULRE T B 255 1 A A
BARH B R EE s R, BT B A A A
6, TR TR IR IR. AR, ZEABTRIELE , SO T WL
RN RRY LBFEE RNOBRE B E, ZRIT
Bz ER e, e A RDERETEER
FEHESSHXNPR. XW T ENPIRER, AE
BEREPANEE S, B2 RE AR HED
HMBUEE NSRRI A 7= FAEAT 77 3K 5 BT SR Bt
e, ZMERE B RBHE SRR T T ARSI AH T
Yy, R AREI A= FAETE BEAE K. BT RN
BRSO A, B AR AR B ) IR 2 WY A LA
A, BIAR AR 28 BRAR A R AIPLEL AT
HBREZOYRFEMEHERX, R THRRES
WILHCARE T R A B . R R, )
AL A AR A A BLEU E R 21 R
RHEEXISR.
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molecular biology, biophysics, bioinformatics, phylogeny, computational biology

1 Jp BB

Y M A Y 2 AR, HRB AL 1791
4 BRABIMRSEE (L. Galvani) Fi b % B B9 JR
IR B T 4 T e R P , LR L P i s - At IRl i
A LA M R AR TR B ) 2 B O TR 3. FE SO
A3 (physicist) A1 E i ( physician ) 5k B 7]
—FR.

Y AWRMP T E Y BB T R. 16 4K
RHHEEBMER, HAEANERL T HREFH
/N, BIARZBEZE T B A BE , cell (40 M) X MAITE
YRR R E A 1683 7722 AF SR T (A.

= WA(KREYEYRYBEEEEER D)) (B2 K REH
B AL  EREE M AR E R
BB S = (S 6G2000077308) (B2 A AR E
& (AT :30170232) FE B B
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van Leeuwenhock ) Fj B fill B B4 5% — A R T1E
HIIE . At ,90 LU A A B —REY. &
T BB B AR B AN T B BT B B IO F- B, R
F|2E— e A FR ARG BN BT B I
BB B R T BIRGEEE , ENEX AR
A= Y20 MR 40 L 5 4 R I B VR

HESEYMFEEREPHHFE LR, ERE
DL AR S T BERE HL UK S5, — IR A2
1R, YA WERET YRR, £R LS SrnEe
Jetric, U RRERIRT R Rinic 5 E YR &
Bk T XY AR SRR B AR

X SRR 4307, 3 8 A 38 AL Bk
RP A SEBORE X R (DNA ) B SUR IR S5 k2 T B 4E
F(J. D. Watson fl F. H. C. Crick,1953). f& L
LEHMMAE AW RSN, REYERKRERN
HEEEEMR, XTEERRT 1957 M1 1959 £ 5
BT, HAE = A (M. F. Perutz f1 J. C. Ken-
drew) 0 T 1962 4EHYTE I /RILE 2. BREIHR (74
i NMR ) 3500 5 € 28 H R A— 7 IR P B
MEBERE DL R — B3 2, KI5 E 8ok
BORHIPER. X SPEATS a#rf NMR HETRS WAL
WERMEETR. 32002 £ 4, 2 FE54 A7
DU 3l 200 438 H R B = 4E 454, Kb aff—k
HERNEARSEARY AEORSERME S
Mg, FAKEFE ERENMHEXNELRAE
10 70, IBENW SRR IR EE, XH
MEFBESCER E TR

Bl TR 4AETE W HH L % vh R SR AR OR FY B T
BYEAR, BIINR GG TR BOL BT B BAR
MIRET 1 BESE, R AT LRABA LR
o ¥, BEWEENWNIE S L. BRXETF
BHAEA LERYHIRE BRNHREIL, BEA
AEREBAEYFRE TR,

Y RYEE R R T RRRSTEE R, XER
5 R RIS R — B . 1840 AEBAME R A
ER(R. J. Mayer) 72 JNRER AT, 5 B 24 3 A B 78 Bk
I HAEE ARG 2. M NI LB AR, A
PRIREE MR A A4 RE. B AR, ik Ak
2, B sl KR K I 62,22 AR K. M ER SO T ir
TR REY AT, E i R AR AR A,
P Z AR FIKR. ISR ES ), A
P& IEAYIRSI SHRE T LI B RS AR
Ry, AR 22 SRR EFEEW, B
BAPEMSIS. X B EE RSB CgEL
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K3, 1842 SEAFE(FEMAYFT) LR T —RE
X XRAXE Y B ERE/R. P. Joule) B 2
WICR T —4F. 1847 F PR EEEMEZL(H. von
Helmholtz) 11 B & ~7 15 & 2 M HL ARz Bh#E ) B #
VTS A A AR 24 SR B E A BN EE
MR A YA BB, FE M R A T S0 4F A Bl
BB MER.

BT 20 W, YElA B IR oy R Y R AERTEY
BB ELE LS. X BN SR BB T Bl
ANZ—BERETS 1943 SFTERIR ZAVE MR R Ry
“Mroarim MEAREU EXREEFBEL T
YIRS R AR BRI IE
JEE R S EE AR B4 X — U
DN FER , AR T R /5. M R A DURTE
HEIETHIES SRR, F 80 2 N
YHEERITR. S0 42 G, ER— M AET TLE
BERHERNE TSN SAE IUREREGHEMNE
BB WBEYL, (2 BEM? T—1504) K
R, Za R . X P/ BMER —iE.

DNA BURFESE AR 2 8956 —4F , Y Bl AR
R(G. Gamow) FEN B L HIGN LY RET 4 F
B =555, B E AR+ B SR E RN 2 B DNA
FFIHE 3 MR RS, MEK Pl g —E%
BREANN, BHEREER. ZBBHRERIE
HH), & TR REZHE YR E ARG EBRE
1960 4EUHI P R

i 30 4EoRAE YA R St Bl h R R SR
HIAREE o ER T ORI S AR H S
M EHRIGF R E B, FEYLE R T B Fw
JEWENSRES, SAEE Y EM R P RIEEER
R EIYEA.

2 AWEIw

N T IR SGETT B, BA TR AL H A
— Y RS TEYFHEFRE. A5
Yy B A Y S X5 1) B 223, B 3 B DRI
EITHIR ATIREAHE, BE d = MERIH, B3R
BRI BT EY S H —RAB .
2.1 Bk ERE#ASE

Y 2 H TN BER R MO | B HRAE
JEA AR E A, B ROE I A R B K )
¥RGEG AR P EFRE LN —RE (R
PgiR”) , 5455, X SRR St b sk AL (BT E AR Xt
1) RBixEFEELRaRg.
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N #3L evolution — i8], ATTE LA /G BHEF I “ #E4L”)
XTSI BEALRAE W AN . TR E R
LR BRI IpEE, B BBk B A BEE
B, T EAFFI R FEHREHE, EMSEE
PR RTA BT

RATRER T B iy i iR ¥R TR 2 140 {Z4FHiHY
—RCRIRYE”. K 49 AZAERGT B T K BH 2 F st
BR. H3 39 {2400, HBR L 46 BRUR 46 4 1. 27
fCAERT R T KT A ERNAE, KPR
RMEER N LFRABEHAEHEAEY. ZAER
M RAE(S. 5 A4 , RAER—RYFREXR -
TEZ 1500 J74F R AH TR B , R B T R &3
YiFh. RE =B A RN EL X R RETE
IR LA A, B B R DL P AR AR T L
4.3 NN BB LM RBRE, SBEEYRE
B L. R RSP RSB R, 4 YTE ki
RAFRETEESRMG

FiAE SR SR T JUZAE , B BiiR T 3k Rk
fI7E K% 6500 T3 4E R 54K K4 , /N B B AESh M Al
RS WA LAERT. ta P mEATE A5
B,/ 600 J7—700 JTAFRIRYEE. 50 J7 4R A= {5 12 A
HJEMALE AR FEMA, MRIIARRF. BiTE
CHEY) ¥ 2 R A (Homo sapiens) . B J7 Z4F
BIATE R DR I TR AR BRI FER & . B AR
T RBHEAE 7E dr AR R . ST R LA , K3
T 3000 K. BRIGREATTH 221 FHE—PEH, 2
SAEER ALK CASERREEY, HERE
FAEAR B AR FA 8 HHp B

AENREYRE 2, RO A ERNEE R A
AT M4r2K. B B HL Y% AR (Carolus Linnae-
us,1707—1788) VMR ES KK R, BT
A YA R TE AR AE 1 [F) 5. A48 — U0 A 9 7 LA
I, B BB LN BER. — B4
BB MM A AN TFAHR. i, 5 mE e
Homo sapiens , Homo J& A\ J& , sapiens 28 A #p. HiBkK
BT EERARRKREAR A, B E—FEA.
MR RIFRL T X8 RE, EEAENE L
BARK KRR FF o K RER MR H 2
JEr} 1) R

JER, XYL S M TP BT . A
BB ITR WY BRI EZEY. R
BAY 2N PR E R, EN]H DNA &4
R ZEEARTE 40 i, T RER AP EH X
BE EMRAREEA NS EEMAEH, A
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H IR Gk o i 4 i S 40 i 2% 3X BUARAE
FEEMNHRANTEEEY. NSRRI A
R FEEAEY). Y DNA EBIAHE QTR
Gk, ka1 B XUZ BEAR BT B 40 e
B HLTH . 40 MU B A R A R ST 9 FLIR.
M DNA #35% HR {5 RNA, &3 i T2 J5 B
ARG E L. EBREY XX S BREEY . B
W EY R

H AR IR WG B Y, RETSMAE
T2 5, B8 BEENE B4 A Yk
R —3E, FEAMHE IR B — R E
SR RIEEYTERAEH 22, FitE
B TBEEE R SE. S YA BT
5%, W] AR SR B IR SR R REGR G 2
FHEY#FRHERE Fe R K EBERMEQEEIEY
BB, HEANTRBBN S FKEBIIEELR HE
RGBT

YR BRI, 7E 20 D 70 FRKRE AT —
WE R, Carl Woese FARKR, FBREWELE
ST RER, B B S HEHLE
B Lk, A YR T R M 4T Sk R .

R EHNEY), ATTREZE—T 5. ATHRER
HEFRPDEEHCRARY AEEHRBREET
R EEY” . XERESEE RS (BEEE
MR ) KT B 2 SRR R T
(—Fr 5 3% R B T FHRH/NE) KRS B
O NREE. YR ARACEREE MIRAGR
ZIEREY.

2.2 HEYR9MLEH

R A YR 45 R 2 T ARRHE ) B KAl 4
TIBBANF LMW, BE AT RELEYIRE
IEE A5, A LR A2 2 R, KSR TT LA s
BRI R,

BT ARDMIHE T, Yk FER RS
VIt . X REE B ITRR B R 2R, DL K
HEMNREMRMEY KD F.

WEHE N DU 20 ZRT LU
BERAEN KT, ENEERAEES A (N
MAER BB St ge s T (k. 3
YIREIR) .

FERGEE AR T, EREMRN 2 B ek
NRHIZEH By —URsEK \— SR BK BB 2 F 114
TKEEW T B R 4 B, 1 LS PP A R A
JE AR LR MR BB IR — e TR,
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%l 2l 4HORER BEERRAMEN—
® BHH M ADBEHIKRDT. BIEERE 5 %
o — BB A — . 4 BARMHE S 4
MEHR: RER. SHR . EFRAKEER, 4 3
a.g.c\t F 4 FFEBRE BE S L EMER
BE(OH) BHBER T —MaE(H) , N K0 FKR
EHEBBR(RNA ) SRR S W5 B2 (DNA ). RNA
SR BRI « R R v, B 4 P FEE-
DNA E# LT A1, e WM LB ¢ T
g, A=AANE SRR, T 4% B Y a F o AR EUR
FHER , e RN DU S5 . Wi 4555 L F B Fp Xt iy
XKZR, PR Watson — Crick Frxy. H b, Bz B &M
B RBE RSN, AEH P &, BT LAHEI 55
—&. R, MERS BN S, AREEAENN, &
REEGRTERZE AR, ZE K% B T LIRE.

RNAE# DL HE, B HR M E T LA
LB R REW, WA BEKF . EF%.
DNA E#&15 BBk, RNA MIBE W Bef5 85 8,
WITRETE B SRR S /E . DI LRI RE R
HFF#E RNA BBt 3, Gk 7 4k tH DNA R 5%
HRME IS X R, T RNA E4RASLHH
HEEERENPMER. XHUEFR I “RNA .

WEME RAE —4 DNA, R E4 R . >
WA £ 4% DNA &5 Qi EERHH 5L DNA
B S B, BN AL 1 2 A R BT IR I T
B8, BlinL 2ot MR B R . AR B H Y
BEM R, EEREPEEERZE, FL RS
ER.

HEAYH DNA ZAHEAMF B TR —
BEMGR AR LafkmEafEd. FEABREH
R, & A H L B A DNA BRyk ki 3 B 55 B
RNA({Zf# RNA, ff# mRNA). mRNA & T,
WEHPHAREEQRNSFZRKBEN TS
(HETF), BRI THRERSSLEF) EHREEE
Sk , 31 40 B AL 2% B 40 i R P R B R A S A
FEARMER. EZARPEEITZ /NN 4
Fgs” ok (kR (R 40 B v i) SRR 2 7
ME5RERRIBENEEHRE, EIHEE 8
./ DNA J Bt , [R5 40 il — e 52 .

B4 DNA,DNA 49 JF Ye fafk, kL, 2k ik
DNA FIn-4¢tfk DNA , # 2 B A 1R R iIEHE.

EAR 2020 # R SERRATRK
—H FHE ARG T BERE LETR
/N DL T 20 FRREBR AL ALCOW FF
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BFR. BEARREYIIRBIAILE . 4 ARM
BAVA B RR PRSP oM R BB 5 IR TE
A FPAE YRR Y BEER A SRR B AN Y SRS
B s AR RN & b A A RN R , R Y Bl
BEEMAELN.

BITERBVEBR AR A SR 7T B 7 1) X5 1) A
R ARSMINRY, T A B Ab 2 G5B S B P ZERY T ).
DNA BEEEIF5RILL 5 Bl E 2 5 R AHIRIE T4 S48
TS ER] 3. EHRENURERESSRE
MR ERR B R EE(NH, ) SR E(CO0) #Ril, Fr ol N
WHEL C 5. e Y3 A U0 DNA RSB EH, &A
R B B, B R T HEATH).

2.3 SFEWERN"POEN”

BERFIE AR KR T LIRS N F AP
“dreEM” (LA 1) :DNA 2315 B igsHE,
DNA W LA B R & Hl, DNA H 95 B R LA “ %" 3
{50 mRNA; 253 “ By 4" i mRNA #3% 21 & AR
T —BRkh R B AR &N
BN, AR E BRI SRIEEY
ThRE. B e 3% B8 B B X B AR i AR AR
RN FULS BN T H17. XS FHLEA
5 X2 RNA A AR BN E AR, B hiB%R
&7 DNA HLTE.

2.4 EFEIERHEAESN

AR AR Y R I S, s ok
7R SEI Z O T s BRI, AR IR Y S
FAFFER. B TFERBREY RN S2E BIIX
ek, AT B — SN 4.

DNA (ﬂ) DNA

3
cDNAﬁmRNA

W

HAK /8

&

"
%ﬁﬁwéﬁﬁ]

B1 aTHEwmEspOoEn

2.4.1 TRHIHEAEE

1960 0K, A RAFRP A T — Mg, ©
SRR DNA HAERER AL S5 H BT 3
HEEMERTHA BB AR BT
fR¥" B © B DNA RRERY], AR T R AR 74 € i H
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FALEE, FEA 5 DNA R B B ISR THaU 2
(CH, ) , AR 1k I DI 6. BRG] 4 Py DT P B4t
B P SRR B RS, R = R AR
‘B YI% DNA P31

R4 1 P LR R L, B R 4—8 A
FHRECESC, BIESE R EE( RIERE Watson —
Crick X T8 BH#) & XM R K& 8. filn,
cctagg WL E7E IE 6% A1 8% b A8 IR 89— AN I 3T, 4
BE L AR P R AR, TR
DNA £ b XUE 5 T AT il

— R FRF R EH) DNA, FiBiFH B A0
BN B TR SE IS I L, BN KOV INIF Z A
Bt PSR RIK A T sk - i e R &, JR U B
A RAYRE HPIZEBI N LSRR DNA 8§ b i H B
P, XERER TS PR E T —HEE R 75 &
FEMRAE. XFROVREIE . BUEER—KE
B EERE 78 DNA WU P45 05 T RS AE A, XAt
REVYBEIEBOGRNEEE , H S A KUK
2.4.2 T AR

To R — MR BB L 205 B R iE 4, B
BERAGAEZEETER, BETHEY 2T AREE
AKX B R R, B A Y i A R AL
BRR KBTI KT 1 EH ZHE A BW
DNA i Rl Py DI B U181 7 , B BUte 4 B OB ()
FRIAUIEEUIIT, BT 89 DNA E#H 5. BER
R E KRBT o BB T 3. HEREENRBLT,
KIGHFE 4 30 PPt vl LA B FE— . EHB—EH
85, AR P U BE RS ERRY DNA B Bl
*,EMRSRBE R, X2 n T k. BT
BB LR N T A B 5 e (o i (YAC) B4
BHAAR(BAC) , XL T AT ESE K9 DNA K
B, R EBURT B W T V24T, HIA0HE B B
T aA R S B IR BRI, R E
GUEnRZTa e S
2.4.3 REBEHRE

1980 AR AU I & B T — i) LAZESE I [R] PR 48
/8 DNA ¥ B I ELL LTk, AR A EHE SR
If , &7k PCR. 5C3E PCR PG B R4 2 . B Y
BRI XUEE DNA A B, MK B 32 BRUAY if #5459 DNA
REM, ricy ¥ E W wm i B AE) DNA & 731 (5
1) , R R BB H R AE. LU ERS IR
IR, XUEE DNA ff 8 i a8k FREHRE, 51 4 & 3
Bg% DNA WYZE4 i, FHE S AR AR IE, DNA
BEEAT| YITT 46 LASABE AR B Bt XUEE DNA.
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HEU ERER. EHEERIE T, 8—RKPEIR L
f#5 DNA 36 —f%. Bi7E, 2 B 39 PCR L B 2L
= PR A

2.4.4 BRI RAIPIE XK

BRAE—ENEY R T NAMSFEF, %
FFRINPEIR, —MREYFEEZREDH
BRAEN . AT P 0 S B 0 L T S 8 R L UK
FEMTFEREZIAR/NERKE.

R B DAL KN F R B TR A,
HWRT —IHAERELEYFHCARERTT
BB, BIUTRE R EL S SRR Svedberg BN, [RE A m
M TFEAZFNELNREm(l - 0p)e’r , XE
RO TFEBMNE,p RIKBBREE, 0 IR AR
BB, r REETER MR, B0 SR k(k BE
BRBO e, iR E o TR k. AU
A o8 B L T o B 9 MU o/ 00 MR R, RS T
S.SHEFENEN:1S=10"s. MBFEHFH
AR o #—F, S RIE LT m. BAEY KT
M fas e e R B X HE. Uk, 23S rRNA B SE 1
16S rRNA 43-F &K, [EIFA B H 5 LL .

e Tk B R T . 7EA8 PR BERCRTE L,
W TR ST/, N — KB I PR
BEOBENRERE, Hh— A BRASTFEHHT
HEPRERA . I B ), Wi RN TR
R/ IME ] 5 — S B &1~ R iz s R B AT
B BT BT HUBUR L, Bk SR, B ERIR PR —
FE B RIS R B B AR EL. UK LR B S AR i
Xof b, BEFT DAHE SN BN R BT DL 43 F & /Ml
BB, LR/ MEZ RIB RS ERE.

8 B SE R BEREAR b i DNA 5578 4 i 4%
BRUMAAERER, LS BETRRLK K
Ay B, OB R R B I A e R AR .
TR BB P AR IS B AR B #h DNA 4438,
BUFTLAEAR €1 DNA fr B E B k. XEF
LCRRBEMBR W LR Tk, Ry DNA B
¥, XFR Southern E[I38 % , Southern 2 & HH I, 5% W)
A4 JERAN]HE DNA Bk F A 40 DNA 52
SEH RNA, FR Oy RNA B3k 5% Northern B . LA
Ja XA BIE AR, 7K 9 H R Bk B Western
El# 3. Northern F1 Western #i AR A 4.

2.4.5 RAEHEK

DNA 2 H 4 Fh A [F) Bk 3R A T B — 4B 4=
YR G+ BN E R FH R F , JE I =R
PR — RS R A RN IR € W Bk F 5
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E,REEERAPMALKER DNA 75 Sk
Ab“ WU . IR R IIARRY Sanger J7 HE I EET L
P& K] Maxam — Gilbert 5 88 27E 1977 FF &K
Sanger TIEFBEHERIKBALG S, WEC L KR
B B S LA, 72 R BT P g T A
1977 4ELV G R 18 4R ], AT T —HEWETE 44
BRIV EE . 1995 SRR T WML AT
R4 B e 2R R A , 1B T BRI KR,
HBAYEeRER AT, B BiE PR R,
BNERERZNINE, RAE R AR 8RERIE
Frif, et &MY EEE (R REME B T
PRI ) F B AR & 0 M & , B Ja W B A B Kk
BREIARZH /DN B B 5o eI FE , #EA7 I e A f
. Ebr AR AT E KR CER) ZEYA
HRIF R F R 83 T HATH. 75 —FF H ¥R
FTEOD P R —IE & G R HHRIR B BEDLIE T
B IEFEAY AR5 15 B & T Bk AR KB
BEATHHER. R RR O “ B REE T BT SR g, T
MR A RR . E bR BT LA 52 B R
FHEHANM T, — KN A FLE 2001 4FRFRHALKE
PR, LR b E Rl B 2k B 40 2 B 5% B AR R
FERPLOTE 2002 4 4 7 RECRHE) B TR REH

FEAER 12 Yk 2R H TARHERE B2 &
AL SLHLAY.

& X X W
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S A

LA X R MR R E AT EE R B Y REFTEN) 2R E, W EE RS R E LR RR
Z— RITEEYTE X SHRIT SRR TR T BT R N E AR A SR A BB BT L, RAMESE X R UURAR BY
AR FMFER RS PRTE pm B, 58 55 WS BE , A X 40 MR BE 7 s 2258 X SHERTE BP9, SRS Bz /)
FRAHK ERR. BRI EYREFEFEREBE T - ERTFE.

bR RIS RS S E (BSRF) T 2001 47 6 AEEMNEXITR TR I EHIIE, R T RS RHHAR B X SR BHAR(RE
PLRIE T X SPLALAE B B S0 BE ) . BT B 0 I ik 1080/ MA AR BEER , B B t A 850 MR S 0TS

(YEHFRHRIEMT \EE)

2003 55 5 JA(MB) N BT S

SRR

RS EREMPIFTHER CRERRISE).
K zaRt 2 SHEARBPIFEE B (B. Ferguson 4 ).

FIUEEREAEE
PR SRR BRARE ().
GaN ZIEJFFABOLR N E R (BFRES).
TR L6 —RE MBI R (KT %),
A YL BCRIEHI ST 5 B HE R (XIAH ).
RICTHEWREARTRE (S ).
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AR R
BB AR (MgB, ) ERH BT L R E N F R E (¥
IR).
AR — R A AR IR (R ES).

e
BALE T EPHEE — i BRI R A SR
(DX ES%).
BALE T AP i BRI R A S R
(IH X E%).
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