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FoOX M

(REANEREZR, RO

FiMessingi)MI13 T & R fSan ger M ddX TP 2 1 H:, WE T BB &EE DNA B
HEBFBRITF. A TREE-ROERR FRIBEBKTE, #£35 M San ger ISR IERSF T
EHBIE, BidRE ddXTP/dXTP B LR, £RMEL R & M SRk Nk iiE) n
FERH IR ss-DNABBRIFRAS M, H—F17 x stem EXER A EMFHEAFE
Wk ¥i3sdbp, WTIRIE TEE SR EDNAGRE & bR EAN— A B 700bp.

WA KREDNA;, MEEEOER; MIIERS, ddXTP; b

HUZE DNA B ERUVFRL TEHY
RIEMTE, 19774, F.Sanger % (1 F
PHIN RBEEZE =#ER——dXTPH
MR EZRE =M £k DNA
HE SRR, BT DNA JIF ) K
ddXTPE 4L ke L FTMessing 8 M13
REAGHES, BT YRINE DNA I
FRERT .

EiRE DNA Wi FH9 KRR —
YEBEE. 7T Sanger BHIILH: & 6
B, E—RR X R BRI REEAKT H
ik, ILFE—RRGENTIE 200-300bp *2737 . Ny
TRBEZRRER, AEMERTL
REDNA W ERR, *f ddXTP WifFiE—
BT T ESBIE.

B A

(—) E#

B aERARRREHTLS,
RIHFTH (E. coli) 3 kM 13mp8FIM 13-
mp9 RFE (HHAD , E.coli IM103 35
B EERZM MK FRE R SR AT
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SRS BRI R,
(2D KRBH®:

TH3CHR (4,5,6) sy ESRRrR &Rk
DNA (mt-DNA)Y; FiBel1 1 Bgl I M s
Hit. BEXKE, Brkk-mirs ™ BHikHE
EH) DNA Frit, B—KfHpa L ¥{Lit
FEJE, HIR[fE% DNA TR E 48
FE.

PIM13mp8F1 M13mpa s 8k, HiE
AFBRBESEMN ST O/vA 1
1418:1)> , # Messing '*! FUREYTS 1
fTmE., ¥, MO S M, H&
M13 ss-DNAMIHT .

SN BIHIMIS ss-DNAKR K
HARHEZLZZE (PEG) 60001 iEmE
%, RiE-ZBEEEhiE, ZREIIEDNA.
PEG{EG, "HRT L& RMETES
2 rhik (10mM Tris-HCl,100mM NaCl,
lmM EDTA, pH8,0) BEHE— K,
i LB RMWPEG,

AIXF198548 1 5 2 A,
AXBIXRRERMIERSEMREEDr P, Perl-
manfiDe M. Heldy 5 RS S M BB, HREH.
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fiMessing "** 1485 1T DNA T FF

Wz, BEEN—HBFHITTEESZ

¥1 BETREEESONME
Table 1 Preparation of reaction mixture
of nucleotides

Xoma
o HEREEHHERSINT, R oBIAOREWxTp dXTR/
o Number [XOMixture
A% 0,5mM dCTP, dGTP, dTTP# ‘
20114 Am Ao | 0,33mM ddATP| 5/5%,4/5
C% 0,5mM dGTP, dTTP, £20ul, Cm Co  |o.35mM ddCTP| 7/2,5/2%,4/3
0.5mM dCTP 1,0u1; Gm GO  |o.7omM ddGTE| 5/2%, 4/3
G°: 0.5mM JdCTP, dTTP, &20ul, Tm To 0.66mM ddTTP| 6/4,5/5%,4/6

0.5mM dGTP 1.0ul;
T°: 0,5mM dCTP, dGTP #2041,
0.5mM dTTP 1,0ul,
F AL 4 848010 x Hin 28 M K
(70mM Tris-HCl, 70mM MgCl,, 500
mM NaCl, pH7.5) 20ul, E¥EH LK
dATPH o *PAATPI B R N1, onlfy
IR AXTPHIAXTP# 7o
ARG, MBI BEEY.ERETR
E B, tEERATZFMAREN dAXTP 5
dXTPRIFRELL (F1) .

¥ dd/d rEwx (Normal ratio)

R S51mE. Y 100ng EH)
i iss-DNABH N, 250g #926bp AT
¥ptiol, MM 95°C, Smin BIESHBIE
ifo

DNA FEEIERINGR: B Spei a2
PAATPHI ZER IR, HHEHEHETR, 1
B {LE, coll DNAB SF Klenow BB, 1L
AT AEREHER-51%REY 12,501,
®E, 4RSS HALCr,Gr, TriI/NE

dAv Co Go To ddA C G T ui2PdATP MiassDNA Primer
templet +
+ Carrying insert
fragment
Klenow ‘
+ fragment | I
I 957, 5min
Cold to room
v t
AmCmGmTm | ?mperature
‘ Templet-primer
i 1
’ i
2ul e I B ‘
¥
Mixture
| 3ul
¥
Ar Cr Gr Tr
¥ 30C, 15min
v 0.5mM dATP 14l
430C, 15min )
PAGE
M1 Senger ddXTPHESE b p: 051 8 WA

Fig,1 Fiow diagram for Sanger’s ddXTP chain-termination method
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28 FF X0 DNAJFFRYddXTPREE £ [k ik Mz a

R8I0 Amy Cm, Gm, Tm & 2,0ul,
TRaPPAATP-BREB- -5 REY
3.0u1, 30°C KR 15min, & i1 0,5mM
dATP 1.0pl, #E:RKH15min (H1) .

THREESERE, EEMPBRREH
BE&Y (0,1% Xylene Cyanol, 0,1%i8
#r2:, 10mM EDTA, 95%BE:RE) 20—
5011, 95°CM# 5min, Hi%, HEB B
DNA JrBa3s et WBLAR EILEE, BD W 33
ITRARBERER (PAG) Hik.

BRI, FHRIRI—KREREE
B EESR. SRR 30x d0cm. KE
17X 80cm Biffi. WRBLIE M E 8 %,
R#E48%, UTBES MW (10x: Trishi
216g, WEE110g, EDTA 18,6g, HI/KE]
2000m!, pHS8,3) Wk, Inad ik
TEMED, rHl#EE#HITREE. EER -
AMFEFERSA, C, G, T, HIREEISBN
AL, Cr,Gr, Tr#£1.5ul, EL1xTBEH
Bk, 1000V 6 — 8 hak 500V 3 7%,

FEIERWE Z |/, HA RN e
BE48 ss-DNAMR R #E{TDNA Fr B &
ShEEE, TR LA T RS AR
#MA,C,G, T 44IFE , HHREE
MBS T ERBFEE. A—faE
HERERINE 2K GHEED K3k (HE
B o HLIREW, R LH—ik X
F, =80CHEERE3—6K,

% X

F5ll DNA R8T EHLE, &
# IPTG (BFEEB-D-HARIEE) &
Xgal (5-&-~ 4 ~%- 3 - B8 8-D-J A48
) BgFeEE B, HIUE AR 6 AR
WA (ERI-D . BIERBARBELN
MISEMISEREAS THENES: L
CEEMEEHSEFRARBRNEAS TR

© PERZFRMENT RIS RE

M13 & 5 sk R BH S THENER.

RalH, AEEARSEAFRNE
EEtEER qQ/V) F% (BRI -1a, 1b,
#2) ., BYVAHLIE, EHARNMAE
RN N9, 7%H8.1%, HI/VHAE
F3:10t, BARMAERHASMEY E 5
#30,3%F145,3%, #2 & 3RTBHF
BEEF.

* 2 Iiﬁ*ﬁmﬁlﬁﬁlﬂ/vﬁﬁ?ﬂ:ﬁﬂs‘éﬁ

Table 2 Relation between frequencies of
recombination, positive recombination
and molar ratio of I/V

AR E/EE A/V) 121 | 301
Insert/vector (I/V)

E‘Eﬁﬁﬂ (4") 2576 | 2504
Blue plaques (pieces)

X oW Y TR (’1‘) 578 | 1082
Colorless plaques (pievesy _

% o4 % % 19.7 | 30,3

Recombination frequency %

SRENTOBERE (1

Colorless plaques for screen - 26 74
(pleces) .

Positive recomb:nants .

FH ﬁﬁﬁ$/

Positive recombination B.1| 45.3

frequency 94

ddXTP/AXTPEI B R AR, HEHN
BEEBRBEGRAZR (AWI-2, #
3.

M#EIEH, dd/JdHBLTH, X
RESTE—TK XARF LA BERR S
K¥F. HTFATP, RiEKFREO.245,
F2FE B K 6ems 31 F CTP,GTP,TTP
B EENER, Mg EREREE
—f%, RiEEBEERK 10—20cm. JLPB
X LERARNARX. HEE
FB B TOUF B0k o B3 MRt TR 7T I, A
E R T -3bF] EASLBRi M BLX R R
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® 3 dd/d BRERSHITMBERAKE
Table 3 Relation between dd/d ratio and
reading level of m;c!eotides

Y HIE R W B R IE R A
w6 ] (em) - [EH (em)
. .ddd Read [ncréase toReading | Extend to
- (bp) |normal  |distance [normal
ratio (cm) [ratio (cm)
(fold)
1* 107 55
ddef" 0.8 | 133 | o0.24 61 6
©. 3.5 |20 54
ddC/dC2.5% 25 56
1.3 4T 0,60 | 67 11
2.5% 22 55
ddG/dG 1.3 42 0,90 65 . 10
1.5 | 0 a0
ddT/dT [1.0% 67 .42
0,67 122 0.8% 62 20

* dd/dER K% (Normal Ratio)

** 5ok BTN (Mean result in §
time tests) .

208 B K R B — MR R R R
AT 2 R ANEE S R B[R] 0 P Dk 5 R
A A ERR T # 4 REEAFESER
IMEERIR R,

24 FXMBENBRERBENERES

Takle 4 Effect of multi-loading on DNA
sequencing analysis

L LT LT L L s -
Teial MR ER e R .
ma Migration of | Migration of Reading
time | BPB at 20d |BPB at the end | level
loading of electrophoresis
{em) . (cm)
1 B TR 70 285 .
i2 . - ) 50 o 4 70 - o 2Qé ‘
-3 55 - Cos 316
. s5 . | 18 - | 324
5 | ss o gs 594

© PEMZERHEMARMATIRKSHET htto

F 4R, LEMBLURGHEEERN
FE Bl i) 11 P pk 45 2R B ) R R R B it AR S
R, SE—RERPRNRBERS
Fl55cmit, HTERMEE ERKE
& T B R B R T S R BN R e B R
i, iHAB)RELKEEN. HIR I1-3b
B HRAENdd/dh R RRIEN ML
WEE, DEFHEiTERRE £
BN e L W42 394bp.

M13mp8 FIM13mp9 B — KR FI AL A
WA, FRARHBEE T, ATHE
DNA KFBWEFRIUF, "URRE
XEANEE EEE, B M13mp8 Ak,
XA L, BEFBRREETRRNE
ADNAS —5's L M13mp9h$iik, £
FERAME R -EMNEADNARS =38,
EE B A8k, WDNAMSI , 5' Pk
Wz, MPsEPREE, Wi T RS
mt-DNAR—A~ KT BE709bp (B 2 ),

oo

MessingFIM137 £ R 45 fSanger HY
JdXTP R LEEEREKRE I W N E
DNA JiFH8F k. BAFBRTRE
T4 FEE, 111 IR RBTHERA
FREERAE (ERL, #2) . X7
BERE T EMEATS FIRE, BOTH
& DNA 4 FEHRELANBIEREHN
Bl MMTEARBRSERE 4 80
E, R, PEEXFERT, WARRK
FRLEARETEREMERAR, £78
BEREsFRAED, R DNA FRE
NEH, EEREFREBENBAMERT
BHENNEASS, HIE, #17 ss-DNA
AR I R AR, A SO HESR R
BN 5 AT B AYss-DNA Bk H,
R bR R
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" 2081 ' - 2101 2121
TGATC ATTAA ACATG ATTGA AGAAA TAATA ATAGT TTATG AAATA AGATAG
C B ) - Mbo] '
' | 241 2161
TGTAA TATAA ATTTT TATGA AGATA TAGTC CATTT TATAT TTATT ATAAA

Mbo I

| T . A
. 2180 . 2201 o Y
AGCAT CCTGA TAACT ATATT CCTGG TAATC CTTTA GTAAC ACCAG CATCT .
EcoR Y ‘
- _ 2241 2261 _
CATTEA TATTA AAAAT ATTAA TAAAA TTATT ATTAT TTAAT CTTAT TTATT.. .
... 281 .. . 2361 2321
“TTATA TAAAA AAAAT AAATA ATAAT TATTA ATAAA AATAT ATTAT TTATT
S 2341 2361 _
“TCTCC . TTTCG GGGTT ATTTA TATAT ATTCC TTTAT AATTT ATATT TAATA

. 2381 . 2401 2421
TATTA - TATTA - AATAT ATGAA AAATT ATAAT AAATA AATTA ATTAA TTAAT
, L 2441 2461 ’
AATAA ATAAT AATAA AAAGT ACAGT AGCAT TAAAT ATTCT TAAGT TTCCG

2481 . 2501 ' 2521

CTTTG TGGGA ACTCC CATAA GGAGT TTAAT GATTA AAATT GGTTA ATTGT
2541 77 TN\ VT 2581

CAAGA AAATC TAAGG TATTA ATAAA TAAAT AATAC TATGA CAACT TGCAG

2581 ' \ 2601 ' o . 2821

CGAAG; TTTAT ATCAT CTCTA "TATTA TATAT TAATA TATAT ATATA ATAAT

2641 . 2661 . .
AATAA TAATA TTAAT ATAAT ATAAG ATATA AAAAC GTTCA ACGAC TAGAA .

2681 2701 - - : : a1
AGTGA ACTGA GATAG TAATA CCTTT CCACG. AAAAC CAATT _AATTT‘ ATAAA

TTATT TTTAA ATAAA GAi?I:i GATTA TTAAT TTTTT TT;;LEI} "ATAGT ~ ACCGG

Hpa]-
CCGG 2780 -
Hpa_] .

M2 RSREEDNAmE A EbEEB [ /Hpa I 4 Bar S HRNUF

Fig. 2 Nucleotides sequence of the Bel [ /Hpal fragment of cytochrome b gene im yeast
mitochondral DNA
#, ®AWE Mutational base
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ATREE—K XRE LTS
FEAKFE, EEFAXTPHFER—E iR
RIET B Y, BREENRERAEIIXTP
JAXTPHOF BRI R, JERTEHN, BEF
BRI S AKFRER S, B Sanger &
[H®, &K DNA FEBH, 88—
B, HEIEE&RIXTPH ddXTP i
W Y ddXTP REEMER, dXTPH
ERER, dXTPH# AV EKTAXTP,
H# DNA FEAE R —HEME
Rl E s, BENHESHNEE
B

LRI A EE R S TR R
] P B v P B9 45 BRI I R 3 o R K S Y
S—AEEEE. EFEER, HEKR
S HRREBE X3P 55em R FITHE K
InEE, BRI AR IE A O R D H R

fitk, ETRIMEE, XFEELES
BE. HE _RESDAER B % B
&b, BRI RIEFBARE, W4
B,

Beif B, KRR AFNRS SRR
B MR R IPEG, R{RITFSEW
BB B DR B R T 2 AR 1E,
EIE# ER IS st AT,

Sanger7E19774F " R HdIXTP 4
£k, ERXOER A BV 15
—200bp, BRTERYE] K F—8 9 5 3200
—300bp 1*%1, L fFF B =W K B
400bp M, AIGEN —EBERFE N &K
#, FEH 17 % 80cm X ERH L, Hik
KEREZET 394bp, W T BERERRE
DNAZHE & EbEE I —4 709bp BIKFT
Et.

» % x B
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ddXTP CHAIN-TERMINATION METHOD FOR
DNA SEQUENCING

Qi Yipeng

(Department of Virclogy, Wuhan University)

- By using Messing’s M13 cloning system and Sanger’s ddXTP chain-
termination method, a big fragment in yeast mitochondria DNA has been
sequenced, In order to read more base pairs on one X-ray film, some pro-
cedures of Sanger’s sequencing method, such as reducing of ratio for
ddXTP/dXTP, screening for ss-DNA template, severai times loadin'g as
well as control for leading time between first and second loading and for
finishing time of electrophoresis etc, have been improved, On a 17 x80cm
X-ray film 394bps have been read because of those improvements and the
big' fragmént of 709bp for cytochrome B gene in yeast mitochondria DNA
has been also sequenced,

Key words
Mitochondria DNAj cytochrome b gene; M13 cloning system; chain-

termination sequence

B OB K B

1, #Xgal FEERBEABMBMBALEE 4k, BEARSHARBAREMER V) #FE, 1
I/Vis:1, 1b I/V R
Positive recombinants were shown on the Xgal plate as colorless plaque, The {raquency of

recombination depends on ratio of insert/vector({I/V), The ratic of I/V is 3:1 (18}, 1:1(1b} .

(-]
-

HasddXTP/dXTP milRES x 1Tcn ik AB BE B L HRESNEER
The ratio of ddXTP/dXTP was adjusted to read more nucleo-tides on an 80x 17em autora-
diograph pattetn _
1,2, ddA/dAmt s 55/584/6, Lane 1 and 2: the ratio of 5/5 and 4/5 for ddA/dA
3,4,5, ddC/dCmb % #5/2, 4/3, f7/2,Lane 3,4 and 5: the ratio of 5/2, 4/3 and 7/2 for
ddC/dC :
6,7, ddG/dG W R H5/2R14/3 Lane 6 and 7, the ratio of 5/2 and 4/3 for ddG/dG
8,9,10, ddT/dT #yik® %5/5, 4/6 ?ﬂ '6/4; Lane 8,9, and 10, the ratio of 5/5, 4/6 and 6/4
for ddT/dT
3, BOx 17cm @X 6 Re A EDNAN ¥ B 51 6 B B i
Autoradiograph pattern on 80 x 17em X ray film for DNA sequencing
#HADNA, Bel] /Hpal K B Insert DNA, Bel] /Hpa] fragment
£k, Mizmpo Vector: M13mpg
I E T The primer is on bottem of the pattern B (38) £ (3by , A,C,G,T
HE—WmHs AC,G,T HE ks From right (3a) fleft (3b) lane, A,C,G,T for first
loading, A,C,G,T for second loading
B 3ok B #3b Ay 53 # & The pattern 3a is an enlarged one- of part of the pettern 3h-
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Qi Yipsng =t al,: ddXTP chain-termination method for DNA sequencing Plate I
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