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W HHE RG], CaBRAER SR, Ak, 515548
IR RN DUAAR & 0], ] e ) R AR & B2 TR
B, BB, LRI QT DL S] SRR Y 2
SR

=L FEES

[l BEHUA A AL S B R B R A AR, JA 8 i 2 A 7
FRIRE A AR S A IR S, R W AR B 1 P S A AR ) = A
SR o
= FRNE

ST B4 AL RS S

1. Bl R 2 RS —— AR 4 4H Ry g PR i Bl A0 &5 5 il

Ay, WEERARBS . 468 EORCEEARS =41,
B R PO BE R

JEE AR (SEEASARR) SR (SMEA%E
D, W EN SR .

WP A T — W R B e TR EE Aoy, DR il A N H T
JEF . RSl B R B E R, Yo B S R 2R AL

T 40 % R L4 -

(D THlEETR: Wil 2. 8. 5%

Q) INFTFHIANAD: WmYEER. BRIMIHREE .

fHH T I DhRe

(1) BT AnBRIRu;




(2) fRiBA GEZEMD: W FMN/FAD. NAD/NADP;

(3) FibMhEAA: 41 CoA TPP. Bl ¥ 1K;

(4) fEid—BcHE ] Py &R

(5) fZiBWEREHES: 41 ATP, GTP;

(6) HefE: #aEHE; i Co2.

AN BEMEAGE R SRR K. w4

— BRI AR AR B

B B — BEARIRAE: 1D RBEHEAT D)% B R VFEAT I R s
2) AJ DAAE R Ak 2 S N B E AR R R, T AS 2O e B RS A A 3) T8
T PR IS A B I Ak, 2

RS FE o

i (AR

L R AR LA A ) 106~1013 £%.

2.5 1 BEXTERA) BA A s PR

Bl L EAE S RS, o3 T ok A S A S A, XL
IS B, 350 EH A A A ) e

SRt ARG R I AL — b B — 2R [ R AL A 2 S
WA A /KR

JR L —k: HRRRAE A —FhEIE — ek . PR BRI

GERE— 1k AR — R —

FrEL—tk: L-2IER, D-H% b

IRCIR St PR X S DR CIES 3 AN

SXof Ak A s I 7 — P R RRAAE 258 HA K JS2 P S DA SRR U B, A ST
g, -HIATRERELREE. SEREREE. REESE.

3N AR AT pH=5~8, 20~40°C.

VRS A 4

(—) HgH2

1. BRI R—— AL R BE R 40 6 KK

(D) B RS A AL SR S, DU A S 32 4




NIR CEFEHY SR w2 i 2O .

MR ErRZE: A 2H+B <~ A+B-+2H

XM IE A AR AT, WA AU NAD (Je stz i
MENS “AZ R ) NADP (J& sultfig I nend “ A IR )« FAD (& Jli
NS TAZTHIR ). FMN CGE RIS BAZ L), XU R YA R AT
Y. (2) HRBE: MAIEETRERE ST,

HAERERA: AX+B —— A+BX (3) KEMESE: HHEALKR
SR o

M FEA#F R AN: AB+HOH — AOH +BH

(4) REFI: WRWTHE—ABLB I SO SR

HITHEAAIRRA: A-B <—A+B

(5) Al A F RN . AR RN A <— B

(6) TR MM 2 P& R — M, SO Z ATP /K fifdi
P RE 5 RS

XA FRA: A+B+ATP —A-B+ADP + Pi

2. g4

1) 248 BURIEA R, a8 0, HWHREL, SHil—m2 A
Y2, RAUERER T

2) RGidnsh: S ——XRL, FRARA P R 44 R DL K SR
PR, B an 7L

MR ERG R I 4, HRGL N FR: NADHEMIL 5N, 1A
W, SR Bl

3. MEMIRG T NIRRT AR R NE, EirlrER
RN — i wA — A5, B EC O -0 -0 -0, K EC
=Enzyme Commission, #—0K 6 KFEZ—, F AT NEKEF
MK, RIEISHE. W EC 1.1.1.27 (CALRRILERED .

ST R A S B R R B

(=D BRI R AR E) T %

1. TRV FEE X0 Tl A1 IS S 328 2R P 5 )

]




FEBGIREE . pH. R S5 S AT AR (5 00N I S0 B A0 IR BRI s 3k
I 2R o 1% BRI 90 B 1 B OB S S, BV B JERA) B P D R S e S —
P,

TERWIVR AR, s IS0k 8 o JER A7 A B2 1) 38 s s R bR, s 1z T
F SRV RIEL, RICA—BRL: IR YIR B iy, S 3 R
A SRV ERIEL, RICRA G ARk F) 3 — e E
JG, FRIRIIREE, RSCEEEATIEM, RINTRHIN

2. KRITHE

AT R RIS, IFU R S RO AR 5 R ) AR R
1913 4, #1625 Michaelis Al Menten A4 A 18] 7247 2 15 6] B2 2
RIZ) 12 BAT AR A, HES T RS AN SRR SR IR FEE A s BT 2 56 3
fE 4 AR— KK

Vmax [S]
Km + [S]

KIRH 2 Km (1) X

HOK RITRE AT R, 2 SR N 45 T e K MO — 2, B v=1/2
Vmax, Km = [S]; FRWIK R BUR [ N A B KA Y — 2 I ) IR
o BRIBE, OKICHEE BALA mol/L.

Km {# 72 g 1) — > B (R R ) B 4L

3. Km fEIIFH:

(1) FIRIREE 5 R 8] B SR AR -

Km {E RFREFRRE DN, BRI PR Km /NS SRRIRE
Ko BERHEA R &

(2) ] LUFH S e 04 53 IR ke il vf DU A LRI AS [P 24K
SN, WY 22 DiReE, Hor Km 4B S/ BN SR R JEC A Aol A il ) i 0 iR
Yo BEAbHEA 50 I [RI BB AE AL A R, H Km {5 BT AN F .

(3) AFRLIE Km (E 0B AH2E: Km 2 —MEFIRRIE R 2,
SRR A T SEEIR TG OG, IRV, (HEE 2k
IS (T. pH) IS T kA2




(4) 1 fif B R IRAE R N BAT IR AT — R U, 1ROV R
SRIRAD, EAEARA IR L KT R R E ) Km {H

(5) PRI ST WA 7RI i ffe S LI 4 (1

(0 BRI EE T g S I3 % 14 B i

TRIFIERRAAL, HRYIIR RS MR LI, WITE] S B R i
HIEL .
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»
L

T
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(2 S 1 Ak LA i 1
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A
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ERCi0]i3 ehpilE

(1) THLESF: K+ Mg2+. Ca2+. Zn2+. Mn2+. CI-. Br-25H]{f
NBEIARR T I oY, BRAE AR RO .

Q) AN TN : WERERR . BRI A H AR 35 ORI
JEFF) (g7 5 h-S—S-1E JFN-SH) LA e R &7, 41 EDTA(FR %5 E 4
J&, fERBRITEERHED

(D~ I 750 T g LT 46 ) R M

LAMIE P PR . il 1) 55 ik B A S 7 w9 2 A A 2 1
JoR SR T AR i ) 2 A S e R (D
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AREFIZENT. BT IR E LR,
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VRTINS A Sk o SR AT U I AT A DT A R 25
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[l Jeegetammlz: 1RBER E 454, HAER ES 454, M ESI
SIUE A, MR T B O X R AL . 0 25 R AE Km
A Vm B .

=TS B

Km Vmax
SePERAmEIF A
AEsE SRR AR |
BBEGEIRIR |

FOUTT M 4EER
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2. YEAEE B2 M K
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dErE R B2 MBI DR RAE NS E MM, 5B WEAER.
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The: LA NAD+E NADP-+HE AR A it S0 1) 4 5 7 ke 21 328 U0 119
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FIBERRAL IS . ARSI 2 A S S, BFE R . R %

6. EME

EER (HEER BT NEB4EER.
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ERIIG . WEALEE . TN S AL A I S e
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TERIRE s R m, S0 8, WREMEH, RSERIERTLE
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WE 3-S5 AN, B, JUEART AR,

ek
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4. BEAE T IEPERHRE R T Ve Km 20590 H A 22462

ENE EYEL

B | HNE RN EAE IR

v

N}




HUF B IR ER (R AR RS e AT S . TR, BlEife. R ik
P
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440057 FERD BB (TERD (T .
CVARERIY:
LESADN SR BB IR SR . BN, AR R
2. BRI e RAEE, ML &AW 5L T LA AR R
251 B br:
B R A IERA R AR A B R AT S JLRE AR, DA TR PRI 2 AH OO e, I RERS )
REHNR, JFRAE . 25720 5 S AR B2 i R 4R R B RT R b 35
TR EMN S RE S, NJREEIRRE I 5 ) SEB BT 1S i) B Al
BEUCE:
EA R EE . LT BRI SR B H AR R R, SRR AR R R, DA ROR
A dr i AR A AR L2 S TV IRNVE AR, SRR TR, IR R AR
IERARAH R, B2,

U7 H N A
B s HPARIS AR A HES IR ARV AL RE R A A A
M R ATP KA BEERIMEIE.

BOE BT R SIEVHE, W B
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Bt N S

L WA % T H
Wit IR, WA, SIRE YA 4 AT, AT | B 57

AMFERR, BRI, REWIL? BN AATIER IR, | B ki
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[l BTCALAG 2 A2 OSBRI 8L, R S AR, 253
R IR, AR AR R AR, RAMTA T N EV
P AR 0] AR AR
=, HiRAE

B AR AR R
(=D LRI A REAH S5 44
LERR R AR B B EEI AT . Rk R B B
TERAL, TR BE A AL B R A A R AR T, R RLAAT)
BEM B . AL AN G LR 5, e 1R 43 I R A A I R R
i
(2D, WPt CRFAEEREE) M2 AR
NP . FRALEUAR. AR, SZER (02) LURAH NI R G4 A
PR A IR iR
1. H——HAEE A G E A
(1) PL NAD = NADP Jyffilgr i &l : AEmhia, St
NAD+5E NADP+%57 ;

(2) #FEMF: LL FMN B{ FAD N EEMA R E M AN . A7
2, S FMN 5§ FAD $:3%;

(3) Bk H: &REAk, EERETIEM.

(4) %l Q: & k.

(5) giffitez (Cyt): —REAYAMAAERCER, BT 8E 4.
PN IRAR LT & Fe 244 Fe2+oFe 3+ +e (HAS, R FI4L# HL 7 1)
TEH. Rk A4 3% B, Cl. C. AA3.

2. NADH S LI B -

Ji B A T A SH2 it T A8 45 NAD+4: i NADH; 7t NADH Jiit
M EFH T, NADH KA ER 7153845 FMN A2 B FMNH2; 44 Sif%
# 2 CoQ AR CoQH2, BERY 2 NEUR TR 2H++2e, 2HHFE T/t
it 2e 24 CytB. Cl. C. AA3 L, el 2e fLidfigs 1202, Ahk
02-, 02-54r s il B 2H+45 &£ oK .
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I TEETE TR '2 H'-'|
1 |
1

MH HADYS, L FHIH2 col x| rafeh  lg,!
i ¢, |
R bm ey ;

" HAIH FHH Collfz” ™ oy’ p-—toy,0
Ell HADHFFIRHE

3. BEHIRRSAALITIREE: BEFIRR M A4 ) FADH2, & fLi%% CoQ,
AR CoQH2, b HfE i [H] L

BEIHES
X Fe—5
SERRFRER FAIH; © Coll

Elz FaDH, FFAEHE

H, 0

!

h:-|-—~
=
L crenn e

(—). mEE SIS, 5. ATP 1AM Ihie

— FRORE K A B T A% B e BRI 20.9kd/mol LA _FRE B A ZE AR
NERERE . mREBERIL AT S mRetE . ATP R EEZN LAY,
H1 ADP IR A= FL

A EACRETI ) BE B — RSB m e S, AU T
ek H = B f S YK il S R

HRPEEd Ay
- Tk R R B AT AR
3.5 B LA G i AGS
. .31}
MR L&Y 0 0 o
o} i i -42.3 k- mol
| CH,—C—0 ~ P—0OH { -10.1 keal-mol™ "}
—L—0-~P |
OH
B A P AR AR
COOH O
mEgn WHARMLSY ‘ i - 61.4 k+mel !
-0-P = (O~ P ("J‘*O”F_OH { - 14.8 keal-mal™!)
CH, OH
BT = sn
O a] 0
SRSy [ | i —30.5 k] +mol "’
p--Q -~ P BE—OD0~ P—U ~ P—OH {=7.3 keal'mol *)
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HEe

A
mgjﬁ%m - D
ﬁﬂﬁﬂ’ l‘ C:NH —43.1 kJ'mol'l
—N ~ I t\.‘bNH | (—10.3 keal-mol ™'}
i . N-CH,
| CH,COOH
DAL S Y LREHEE A
o O -31.4 kJ-mol !
I | {—7.5 keal-mol ™'}
mﬁf%ﬂ -G~ 5 CHy-C ~ SCoA
7? - S
“ S- AR
ﬁ!ﬁ{ﬂﬂ;:@ CH, ~ § —CH,CH,CH—COCH “41.8 kfrmol !
‘ 3""\‘ [ | (- 10.0 keal*mol" )
BH NH,

* R BB KT 20,92 k) omol ™ AT,

(T, AR 5 RY/K-F B L
AR R ARG R ATP 175 2B EAL BE IR A AR A 7K T B IR
1.
1. EALBEER 1k (oxidative phosphorylation)
AR 1L 2 TEEY G R ATP [ F 2kt . aRBMERE CGEi
I} BT R I ) RE B F T ATP B4R, HLF A\ NADH B FADH2 £ Hi 1441
FEAL B> TEIERSOK, [RIRHEE ADP BERR 1A ) ATP.
AR H AR 1 AR G B R AL RO R vTE i W 28 P/O B R FIWT .
P/O 2
TREFIHFE 1mol U T, 7 2 /DB IR IO LI 4% A A WLk .
NADH £ 5% 58 4 AR 1K P/O {4 3; FADH2 58 &AL I 11
P/O LUIE N 2.
1mol ATP /Kfi#4: 5 ADP 5 Pi FrBRUHI AR 30.5 kJ-mol-1 , JLEAL
AR REE KT 30.5 kI'mol-1 , 3 ATAEA L 1mol ATP, B[
BEAEAE— MBS AL . HRIE AG™ =-nFAE", 4 n=2 I}, AE"=0.1583V i}
AR 30.5 kI mol™ fei. Jir LLSORERA) 5 AR U AR oE A AL T LT
AR KT 0.1583V (3B 1) AT BEAFAE 3 — IME BT -
e R i v L~ 30 R R A 1 A BB A -
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FMN F?D
(Fe—8)
L ] i 1 L ]
~P ~P ~P
| v +
ADFP = ATP ADP-~ATP ADP—+ATP

2. JRYI/K-FH R 1L (substrate level phospharylation)
Y5y RE R B L E e e N4y ADP AR ATP, XANIdFE
FRAJEVIKF- R AL -

1, 3 —HMHBMR+ADP —DRUBRER, | e i AR+ ATP

BRE B PTG + ADP — R oA +ATP

BRI CoA+H,PO, +GDP — B WER, oy o 88 +CoASH+GTP

B HARSEA AR
—. M+ NADH %L

A R A R AT IR A T AR SRR N AT, TE IR P9 AR B
NADH ANAE [ i % I 2800k P . 06 2005 B3 L8 B 1 Pl 2Rk 4 P
NI PD A el i NBRRLAA, 3l A2 T 1 2 AR ML o

LERIR IR RS0 MUdEHh NADH B4 BB R . O anshPna
HANAEMANFR RS
OWRE H I 7 R i (glycerol-3-phosphate shuttle)
PR AP o R H I B B S5 K NADH P H #68 ZE IR — A IR Y
J o~ H s o-BERR H Y B R R AN S N IR TB], SRS LE A
g o-BER MR EMER T, ¥ H BB AESK FAD L,
FADH2 ZWFIRFEHEAT A, RIS 7= AR (R 1o R — 32 5 DA i Sl [l s v 2
5T/,
@3 1R 78 2 £ Y (malate-aspartate shuttle)
FRAG T LN TN P E SRR I SRR — R 5L —HE
eI [F1E H . NADH 7£ Sl 37 SR M U8 1 10 T K Bk £ R AL T ol S 2R
M SRR FE T ANE, ZEFE RN AN AL, 4R B 2R
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K o-H R 1, KA o-F KBS  EEA, F RS

B (5h)
CPY D FEL s 400 1 7510 e A8 K5
1. FA SR R B A P B — e 1 BEL W P 1A% 328

HA AR

NADH —— Q—— Cyth — Cyte; — Cyte — Cytla tag) — O,

antimycin A

NADH ——Q —— Cytb —— Cyte; —— Cyte —— Cytla +ag) — O,

CN or CO

NADH ——Q —— Cytb —— Cyt ¢y —> Cytec —— Cyt(a +az) — O,

2. FAACTERR L B AR AR

A BT (R ) . ANV P PR B PR H 1A% 32, {ELRERH I ATP (TR,
A A REE AR v iAE . EE MRS 2,4- iR .

DNP fFAHIERJE ARSI HAAR

IEH AT DNP 2R LI, ANaedd 2ok ik, R T
DNP 252 )5 5 ONAREEYI o, B B, [RIRDRE BT 7 HAH AP IR,
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B | R R BB 6 I
HEE R ER (BRSBTS B AniR . BAbERE. RFRE IRE 7%
&)

HIH H Fr:

L AR I =Fhigte OB, SRHBENE, RFAERERUR, B, RYI/K-T-BERR LA
fi), eI, EWFE L (B,

2B E RS il CT D

3R R AR (TR

48N (B4R,

5. B 7 8 M B RS EeBR C T D

AE 71 H b

LEAPEACH A IEAE B IS . FEARIIR . FEACHRE.

2. B NFREACHIR 29 Al L ) e AT 7T T AR BRI AT B

ENDERIY
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BEITE:
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Ho R PERRERE. AR
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S BRI A RO BRI ML AR

HEEITE LT B R, MU0 EE
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T EERE AT
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SEPRFE LA H LRI RFRRE, SR A
H R IHRR L
= FRNE
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PEAE S R B (B AR ) S MR SR R 3T, 42— R
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BEMEAL Z WEIK i, B35 o-TThi g B-TTRIRE. y-VEtnlE e R B, 2T
UERMESE . KSR MTEBER o 5 B IEkBE, & KoKWk +
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2. BREEMIEK -
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P mRNA 2R, KA & RAREE S t(RNA 8] H R,
PSS . RF-1 1% UAA. UAG; RF-2 il UAA. UGA; RF-3 fig
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2. BEWS IEHRAE 20 BETHAH R AL 5 1
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1 WISCRREE . TR S0 5 22 A R0R

2. FRER . PRI, SRS RIFIE BRI
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HEFHE
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+ RS RS UE A 5

A WD

UM A

IVOCREETHRIEOR R BRANE T, DA K ] 2 18 i 4
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ST 26
B R 24
EL L 1 &
E 4 A
B I 44
e (100ml) 20 4>
ZATKEEB 1K 1L

M H-BR 10 4
R 7
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I FEE SRR SN o3
SR SEI0 AU, TR S = A AR TR
Dl WPSEEG R AR A, T MRS A AR B RE K
2. BRI Corgpid)
(1) 2] SEll = B AR AR AN 22 A AR
(2) TG SR W A
(3) 22050 e BE AR JE B K 43 6 6 BE 1 i 5
(4) WP iR Tl
3. SEHRAE
(1) KMnOq Fi& B B
R R ES B A s R A VA R 1.0.2.0.3.0.4.0. 5.0mL,
SN TAY 100mL R, MK EZIEE, RoE,
F IR KMnOs #4399 0.0001 mol-L-1 0.0002 mol-L1
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K EE AP A S IR BE ) KMnOs 1T, RURKIIR FERG AT,
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Waike
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R SE R AR E HEZ
R4 R G/ a=ul BAF | LR
FOULE b

1y AR AN F) 5 00 R B SR I S
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ENDRERTT
1. FRRNE. P, SEHREMASHE:
2 WESLIERA U AT T A P RS A

L FEIRANF VR B R I B 2

HFH A
2+ 2 2] F 2 Mo e € 5 B TR IR
PR | BRI Y kI B T R
PFTTENTF | ZIVHERTE, AR
B

(—) R
1. ZH i G-250: 1L
B B D G-250 100mg ¥ T 50ml 95% 2B, fin
100ml 85%I2, /KB 1 Tt
2. 0.15mol/L NaCl {& 500mL
Boi . YERPREL 4.39g NaCl, H/DEZRBUKIEW, HESRR
500mL, #%H.
3. IR EVETR 100mL
Bofi: HEFIFREL 10mg difaFIMEEH, HAE 0.15mol/L
NaCl V&7 A/, FHERZE 100mL, FCHIE 0.1mg/mL HIhRHE

MR | EEWEW, 4C RIS

4. ARFNUE B A B TR 100mL
Fofi: B 10mL W& &4, 7£ 3000r/min K &> 10min, #
= EEAMG, RSB AGEEYS 0.5mL, i 0.15mol/L NaCl
RS 100mL, BRI FF RS &

(=) AXds:

1. A6 T 34
2. B (1000 u L) (FMkk) 4%
3. & (10mD 4 A
4, & (100mD 4 A

5. BEFF (100ml) 4 A




6~ & (15*180mm) 28

AR

1. ZE W RER EN (4350

BB [ R SRS M PRI, EELRE R AR SR
R 5%, AR C SRR TN N SRR 598, A A in s B AR A
iz
2. BRI Cogrp)

IR 2 T 5 W o )R R R U

LW G250 & e T A IR CUGeEL, B
465nm P AANH BRKRIE . ZARHER VAR P R, 4
ESEAEL I G, TE R B - S R S
NSO, RORRIRIEH 465nm 38R 595nm, HiZE &
595nm AL RSO & T 25 T TR I AE 465nm P AL A .
FER A FREE N 0.01~0. 1mg/mL Y[R 1, 2 (R ekl o & 7
ARAA-LL/R S, @E 595nm P AR 1 1 n & ) 1
REGmEARME. FOHRE G-250 322 5 5 Al 1
VR R (R ER) M0y & IRE AR S 5.

AR D EE G-250 454, 1E 2min A2 A5 R R] Pk
BPA, SN, HAAGWAEER T 1h NEE. EER-
JeRE S EA RS RS, 7R 5E 5 A B2l R
JEAR S, AT n g REEREE, BICIAEARREE lug £
£ie
3. SKEIPIR

(1D e h 22

W7 Wk, 4% 0-6 IRF#EAThL, JHE TR, EX RS
R, IS REARAR T 0. 1mg/mL FbRER FIAWR (6 5
B 0.5mL FIAFIFEED 0.15mol/L ) NaCl &, 25 D5
W AR UEVE R, R
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9
0.lmg/mL Fr#EEH [0 |02 [ 04 |06 |08 | 1.0 |0.5mL fF
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FoeAMERL | IR BRI AR B 7 R 5

TR T | EIMHHRRE, FAEERAE

B

(—) R
1. 0.3% F AL 500mL
(ACH: FREC 1.5g SAbsh, e A% 500mL)
2. WL — R R
CRT S 35 RS DNS 0 5 2 Ji R iz 56 i e AR )
3. 0.3 % NaCl ¥ AEAVE R 0.5 % WE R IR 100mL
(Fil: AREL 0.5g vEk, A 03% SAMMNA MBI CHE
100mL, =L HT 3h FLHD

AR |40 0.1 % TRV 100mL

(BCH: FREX 0.1g yEky, VAfEERZE 100mL, SZIGHT 3h AT
#i1)

5. 1% FALINE R 100mL
(e FREC 1g SALEN, WEESR S 100mL)
6+ 1 %6 Bt R A VA 100mL
(BCH: PRI 1g BRBRHR, VM E 2 % 100mL)
7. 1% BER AN W 100mL

(BCH): FREX 1g BRIREN, WA ARE A % 100mL)




8. UK
(=) X FE:
1. HHE 44
2. KR 28
3. &R 4
4, JetF CEIELD 44
5. W& (15%180mm) 324
6. WE R 4 A
7. B4 4/
8. Bt (1000 L)  (ALHk) 4F
9. & (10mD 4/
10. B (500mD) 44
11, B (100mD 8 (A 21
AR R
1. EESPTAFIREN G40 =

(e g 0 12 o, iR — PR AR (BTN 3 S K
Ui LRGBS R R, A A i SR B AR AT AL .
2. BRI Corgpdd)

THFIR A [ PR 25 X0 il vty P 52

PR Y AT B SR S D K AR R A T AR MR -2 250, T
HURI RS MG R] P AR R SR, T 22 P PR . B
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A 5 IE P R ) o

T 1 i 1 52 38 800 70 B 1 700 R S, 0T R YR e A Pl 7 5
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(1) FHZEMKM I, bR,

(2) &F—HZEMK, % 5mL, lmin.

(3) W ZBAKENBM S, e,

(4) Kl pERTiRK, FHZEMKFERE 200 524, #H.
20 i T R IR 5

(1) B4 RalE, 2albsiE 1-4.

(2) TERRAMAE T I8 DU A IR AR S )

E 5 1 2 3 4
0.3%NaCl [ 0.5%IE ¥ B TRAR TR

1.5 1.5 1.5 1.5

/mL
F P M YR AR R /mL 1.0 10 | — | —
AR VR AR R /mL — | — | 10 | —
ZEK/mL 1.0
SNIRFE/C 37.5 0 375 | 375

(3) WRAIJG, 4 ATBCE LR X R K B K iR . 0 2R
RIERE, TE LK, FmADEIK,

(4) 40 3min, HUH 1A, 7EEEMR, ARV ER-
RS, B K FRFE

(5) F3AREE 1A 2 CNFERMSIREED 1 A1 3 (A [RIEg iR
B A4 CHIERERIERD BLELE, Iids &l ik
) S A B AR TR

3 PRI )Xo Bl 14 5 1

(1 B4 R, 2Rk 1-4.

(2) FERARE S, LB LUN RAEIIIAE DGR .

NE 5 1 2 3 4

0.1%JERTVE R /mL 2.0 2.0 2.0 2.0

1%NaCl ¥/ mL 1.0

1Yot BRH ¥ i /mL — 1.0 _— | —

1%t FREN VA W /mL — | — 1.0 —




7R 7K /mL 1.0

1:30 ME 1.0 1.0 1.0 1.0
(3) B2)GE, A ETF 37.5CKBHARE, 15min,
(4) 1AM AN 1-2 U -IUA TR, 1250, WERe%
WENAED AT RINEE, FHds.
AN G D)
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2 BT IE R R b 3 A AT [ DA E RS A
B E S 1. EE42 H L e 0 S0 f) S F




2. A OCRETHI E I TR PR 5

HUFHE A

I JERE AN ERIH 2 IORETHBOR B AR, A&
25 P T 2

HFTNENRT

B

LI RE, FAERRAE

IR

(—) -

1. 3.5-ZfHHKkIR (DNS) {5f]  500mL

Fictil: FREL 3.25g DNS, ¥ T/>m M mK, BE#
A 500mL Z &M, 1A 2mol/L NaOH 77K 162.5mL, FJil
AN 22.5¢ N=F, &5, AHEERZE 500mL.

2\ ] %) B AR HE VAT 250mL

el ARG /K 2 250mg, I/ & 28R K T AR
Je, PAZEWEAKEAZ 250mL, BIS 7 &MY 1.0mg/mL.

3. HCI (6mol/L) 250mL

Beil: B 125 mL ik #h AR, FHZIB/K B2 250mL.

4. NaOH (6mol/L) 250mL

Bt : 6 mol/L NaOH V&V :FRHL 60g NaOH, ¥4 T 250mL
RN

5. TR — TR 100mL CE D
Bol: FREX Sg i, 10g fb4H, T 100mL Z&1H/KH .
6 0.1%P Bk 75771 100mL CE3 D
() A%

1. ZreeE 26

2. KB 28

3. Hp 44~

4. HER 44

5. B¥ike (1000ul)  (BCWK k) 4

6. & (15%18mm) 28

7. W 4 4




8. KM (100m1) 12 4>

. AR (50mL) 44
10. A& (100mL) 81~
11, JE4R+H F+22 4E
12, #EH (150mL) 44
13, BE#F (500mL) 44
14, B mE 4 4>
15, WExK 12 4>
16, LI 8 1~
17 FKH 148
18 BEFHE 4 1R

PSR &R

1. BT AER RN O350

[l BURER AR . VR, EERIER A ALK, LR
SRR 5 3%, A A AR R AT .
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BT S B R B O ESS . R IE SRR
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FIVEN AR J5RE . R F A FoBE VA AR FE AN [R], AT AR
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HO ~ NO HO,  NH,
HOOC + & JERE ﬂ» HOOC
NO. NO,
B1 3,5-=# X KWER 5L B AE 6 R
FE—EJE A, 38 R R S R B o B R R L L
RFR, MRS HCEETHTE 540nm PR NI E ROEEEE, &0 brik
HHZR IS, (AT SR AR i P I SR BB AT SR 5 2
3. P IR
1) TR A pth 2 1) i 4
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/mL
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Mg 0-5 5 Pt B AR EEAE .
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2)+ HREURE S L JUp

(1D HHETRF, HEFFRI0.5g EXHK .

(2% F KM E T 100mL Bett i, S L& 287K (29 2mL)
PBCHPIR, SRJE I 40mL Z&18K, RE.

(3) KB E T 50°C 1HIREAKME ORI 20min, FFAR 4R
P, (IR R

(4) RSB IEAT I I8, 4 IE A IR AE S0mL (1%
=i, FFRAERBKER. .

3). VR SR

(1) HETRF, HERHFRI0.5g F Kk,

20 A TBIANHETE M H, A 10mL 6mol/L ] HCL i
W, 15mL 1K, BIRIREA].

(3) FEHIP AN — A Kbebt, BENZKE M. A5 U
ANRKBeptdr, Wik hn# 30min.

(4) FHPEESPRRERUA 1-2 1, BT AER B, 1R
BRI, AR R NTEA . KB A, IRE TR,
TR NPT ] BSOS RO

(5 KfEseaia, WHEER, A 1 MEBEkfERT, L
6mol/L [] NaOH ¥ A1, B ENER ZIUL .

(6) A2 100mL J5, 138, BUJER 10mL, 2 100mL
BEM, IEA. WENRRE 1000 500 BB, T EpEm
i o

4)\ FFDNRE S

(1) B2 HARE , 250 0.5mL i JEHE R FE IR
0.5mL 7&1#/K, 2.0mL DNS 7.

(2) ItfJa, FNFAR I 2min, HEHATRE . 2 5 MK
HECH, TR IR KA A

(3) EEMRE P& TmL &K, #.

(4) 26T, 78 540nm BKAL, WE S VAR




ot L6 SilEI, 1EATaxig, ST EasHE, 7l
TUSE A FEIRE i G JFOREFN SR R BT 2 R 6 FEAA
(5) atrdE i &P IRF R TRE, THAEERAT 0.5ml i& R A AN
EBE, & B JERE SR BT E (mg), BPRATE JFR AL B IRk
JE (mg/mL).
(6) MRS H=—" x 100% A, HHIEFHHFE
PRI &=
HAd, Viges=50mL, V 4»=1000mL, m=0.5g
4, /NG CeRargn
5. MBEEIEHEE (35

WAMEL | FE s ga i &

FEA RN SER T, 224 9 5 sy SRR A 1 RV VEAR B 22,

WS |
BCHEA 35 T4 IR (0 — P82 15 9 5T A R R AR

Y F BERE RNA HIRELE &2
GEE ] A TRRR Gl N: B wEIHE: & A H

5 | TiH | BEERNA FIHRRS%E | szl 2EE 3
T H %5 ‘
KR E IR
W4 FR ety = | B | WAL
FOUE b
1. FEIRFEE S B IR RNA B 5 5 E
2. 2 RNA F%E 58 J7125
o 3. BN AR,
Hov B bR M -
% e 71 B bx:
1. BEWEH) FH A BRI E 4T RNA HHREL
2. Bemg R Rk E A% R
3. HEMGBRAARAE B 0L
)5 H by




1. FRRHE. i, SEHREMAE:
2 WL IERA B (E AN B ARG o

1. BEARRHIE S B BF RNA (1 5 2 5 /R A

e
2. H4E RNA [%E5E 712

FUPAMERD | MBI 2> B RE RNA BOERAE LA .

HEFTERT | ZIMPHERIE, FARE

B

(—)
1. 0.04 mol/L NaOH 7&K 500mL
2. PR VR TR 250mL
Boil: 4 2.5mL WERER IO E] 250mL LB
3. 95% LI 500mL
Fiil: HUTE/K LBF 475mL, JNZETE/KHFRE 2 500mL
4. 3mol/L iR 250mL
Feil: S 40.7mL WKEIEE, 1212 MAF] 150mL KH, A
MM, #EEFEE, NKERE 250mL. 2
FE, FRR4,
5. =TI ER R 100mL

P&

Feil: OFREL 5g 78K A ZSAERE R T b, K HE3
SIEAR A S0mL, I3 10% =&MW . @F 2mL10% =
SR 100mL K ER R

6. & Rl OB R 10mL
Fdl: 0.6g & BEYAT 10mL95 % ZEErh, W AEUKAH T RAF 1
NMH

(=) AHs:

1. BHE 44
2. oL 16
3. FRF 26

4, 50mL BOE (%) g E




5. W& (15%18mm) 4 4
6+ RE K 4 4>
7. WEL 4 4>

8. Bt (1000 L) (FCMsk) 4 %
9. Ef4 (10mD 4 4
10~ KE#F (500mD) 4 A
11, Bk (100mD 4 4

PR

et

7
&
Ji

1. IR EAN G5

[l A% BRI 28 A . A BSORI Mo,  E 3202 RNA HZH oA G i
Jik, BLFERIAZHE SR IRFER IS, (6 22 A s B AL
2. BRI Corgpdd)

PHA RNA 1 HE U 4 52 7 ik R 2

HI T RNA [FRIEFFRIRZ, B ich] & 7 Ed & 5, —
A ZRINE . ZT5 AR A R IR o LR SR 1 S S = Bk
FH o 21235030 Ry A B 5T B9 00 )5, RNA BV T 2 4 i Al
[F7KAH T, DNA FEE 5 U B E MY 2, K2 I S5, RNA
BE LA ZOR DTS, VR RE R PR 5 DNA FIE AR, -
RITEFRI) RNA BA AT Tl b5 R B A 252
$EH RNA, HIX 2 FO7EF R IR N A PE ) RNA, 3
PRSI &z R i S5k, 2 LA faf o

WERZIE M 10% /4 FALENVE R, 90°CHEEL 3—4h, IHE¥
#H, RERAEOE, BB CEETE RNA.

Pt (o FHAR IR (AR SEZ36 FH 0.2%NaOH V&0 4 BE4H fn 24
fi#, SRJGRERTA, BR 2 HE AU E RS 1 B3SO 2 REDTE
RNA (AsEEs) 8(iH pH2.5 FIHSEHE SUTE. JREIUY RNA A4
[ R 1 B A o

BB RNA i& 2.67—10.0%, 1fi DNA & &AUH 0.03—
0.516%, Ak, $EHLRNA £ LLEERE AR




3. SEEG IR

1). RNA #H

(1) HHFRPRRECT BB 2g.

(2) ¥EEEHET SomL EO0% 1, A 20mL 1
0.04mol/L Z AN -

(3) KE0E i) BTk in# 30min, Zniil
RS

(4) %, BF, L, 3000r/min 2.0 15min.

(5) fEUCIAN], HER S — SomL .05 2, 7EEOE 2 Hn
A SmL R LEE, &

(6) KL 1 ) RIGHEEENELE 2 F, WEl
.

(7 FI5EfE, #2%), #E 2min, fF RNA JUEE4E.

(8) Bi¥. #ElfiE ¥, 3000r/min 2> 3min.

(9) ¥ EiEB/NLERR, RERHTITE.

(10) [ELE 2 H, A 10mL 95% LBt Tk, 5
CIEFERR . VR 2 IR

AD RFEHIE, HHFBLEH T, £8P FE 2min,
BT TR &H.

2). RNA /Kfi#

(1) [ B0 2 N 10mL F 3mol/L AR ER -

(2) JHATH T, B OB AER KM R Im# 10min, ] EK
fil, & H.

3). RNA ¥5& CEERPD

(1) B—32%, 25N 1mL i RNA /KA, 2mL =
FNPIRRIRIEWRN 0.2mL & Bl AT, BRER, R

(2) LEPHKIB TN 10min, MR, HiEAsE, H
JIT 45 € (1) ERE A% -

4. /NG (R




5. Ai

BEEBHEG ()

WAME L

JR SRR

ol

Waitz

AR, R EAOINE, 5T, £ 3mol/L BilK, 1RAF
WS, NZIRFTFEREENE, UAES %4 H—J7m, K
RS, KRR, BFdREd, FROER, =, AR,
RO, FERRREOE, BFAIEE O E TR, Pk
B AN A% IE W IEAT

EII7S BEEEM TE PCR RN S5
Gmikl iR A LR Gl N wOCH eI E. £ A H

3| WiH | RS P A PCR B | 2l |3
I H 4
AR ke YEZ
AR 4R Ety &= a]l M| RV
INARERTY
1. %48 PCR SN JR BN 772
2+ FAZE PCR AN, R UBAL A F T i
e | O |
‘ 1. Ael IERAFIF PCR B, FF RS TAI;
* 2+ RERERI T 220, Kb I 45 SREAT 0
0 H A
1. FEMRR, i, SEFORE AT,
2+ BT IER A E AN A A B E RS 4
PP H R B4R PCR S N JFL BRI 592
FU e R PCR B J B Je 25 o #T
HFETERTF | ZIYHRRTE, AR
B
IR (—) iRF:




1. 2 X PCR mix 1.5ml
2. WEES|Y) 6 Xt

NABEIEY| 100uL

SAEEIEY) 100uL
3. 4K 1.5mL
4. sybr green Gk} 100uL
5. ik 250g
6. 1X TAE HLIKIR 1L

1. B4 100pL 44t

2. Bl 20pL 4 4t

3. B 10pL 4 4t

4, PCR % 6 >

5. PCR {X 16

6 AR ARAX 16

7 HIKA CF HLKRED 1 &

8+ TN 14

FFI R &I

1. EHESPAMFHIREN %) =
[H1ii DNA S #dHE, LA PCR S RFR, 24 mem | R

HEAEFILNZ .
2. BRI Corgpdd)

PH& PCR J 87 1) i BE R 45 B2

PCR N, st —FhorTAEMsaoR, TSRS 1S
FEER) DNA B (FHB0R RIS K. R I AR T LD
=HEEMEREIS DNA F1, P S 6] oK E K H s DNA F B,
Iz TR i R2 A = 27 55 S
3. LEIP IR

D B




(1) BBARZR Y 15 Tt

2X PCR mix 7uL
EEE2LVI 6uL
1% F 0.5uL
1R 0.5uL
PR DNA 1uL

(2) $5HE _ERLEA, 75— PCR &, HECHI 5 40 M-
(3) BCHIEFfE, AR .
(4) L4 A~ PCRE, EEE LanlbsidH CEH S,
(4) HGTCH T 0 B, 73 %6%) 4 A~ PCR & p, AN,
4325 15uL.
(5) FEBARZNNF] PCR E RS
2). Y
(1) #TIF PCRAX, &y MEFLF, AT 14,
(2) EEREGIPIIR KIS .
(3) NFEETIE, PCR &G E N 25 MG
3). il
(1) #£ PCR XVLE5 AT 10 4354, JFUETELE 0.5%IE REHEIK .
(2) BCHIbRE: WA, 2% PUFh, 15ml, 25ml, 40ml,
80ml
1218 40ml BEAT A o

1X TAE 45ml
B pE 2g

(3) g m#t, Ak, BRI,

(4) Hui, ##JERmMmA 5uL SYBR green 44k}, 2 )5,
BRI R, R4S

(5) Bnf B BIBCE R RFE b, IF0 25 ik, 4 b
(6) FPRIASEV 2N, (ErDREIR BB . HEask, &
& LS. E, AH.




(7)) R Hl R, 4% PCR PR/ (EHE 2
B, PRI, — A= RN SRR FEAE IR P o (R BN
f gt et 1), R RSt S L, MR PR, k[ A R R

4) B R

(1) BUHBERE, TRCEAEBIKAE Y, 3 bR T Ve 1R
HLVKVRAS 1Y, AT LU 254501 1X TAE.

(2) %4, FTITRHDIAE

(3) BEAFEM (PCRE) H1, WHL SuL, %I, INAEER
fLrbe R, MSKARRHLNR S, WANREEIE TR, Ak i o
TIRNBERALA, SRR T H .

(4) fJa—4L, /N DNA Marker.

(5) JTURHIK. HUKEE: 110V, 25min

(6) HLVKGEH )G, BRI, RONBER SR, AT
m, e, fRA7.
4y /NGE CRxaEh)

5. MBEEBHEE (0080

PRAMEY | 58S ga AR &

LIS

KA T4 Ja B R A S8 5 S ) R VE I R R

FEA RIS H, W24 00 5 SR BV VP EAR 2L,




