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(EEREMESPER, L)

HOM&R{E DNA (ct-DNA) £ BamH [ Bpilr=226- 5 B, Stkev14,00kb,
1270,42kb, AKX LIpBR322J9#idk, E.coli HB101 52 HE, RAGESFEBERET
ZEH ct-DNA BamH [ mEREE, XMNEDRSBEGISHEAE RNA ZREHEE,

P IRiEM E.coli 168,235 rRNA EEfi#E ct-DNA BamH I %6 (By, 5.65kb)
A9 (Bs, 4.70kb) MHERZ, SHX A RMNTEE /B4 IpVFB32FIpVFB16,
FBILFABHEAREL Southern 1 HWE T pVFB1e Bod)mE e,

PVFBI6HE THERH —~ERR (A-T FEX) , £ Hind I, BERNEE
A-T £EX A T16S M 23S tRNA EFEWEIFITEFEA, BHZEHETHRSDNA E5E%,

XWIA HERKDNA, EER; RNAZE, BT

AR R B A Pt 1T RERE fL B Mg
7, RAMMEEEE, H DNA HB—Z&
PEZEZLEES R ER, AIXaeE
Ha¥fEzCo, By RuBPCase kW2, #HH
SEMREEREFR Y R Ak
R EENSE > —, HEH ct-DNA
W RET - EWEEMEREL. -

T HCct-DNAS KL 8 & S Wl ct-
DNA ), EXEEEREEET IR
W ESXAMHERE " ERNARRE ', 4
R, EAEERANEBEER, L EHF—%&
'RNAERH %, SRERFRABENF
R R ML, SN H AR
N BRTHEBERIGH EEEEAR
BHBAWMSE L EHHREHBEEE
Do B, HMXTHAFH ct-DNA 1E i
i, HAAERDEINEEGENS
DR ZREREEN Mo ct-DNA 5
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R O X — PR R A T
FARR, AMIZEANFEEYS ., &
k= 8,71 . E‘P’.E £7181_‘§§2‘ L7:.8; . ?EE% (1o}
%H) ct-DNA BRI BRITTHE
fFFH. & AT T ct-DNA iy 7 B
i £3,115127 » EPH g frite-iel | mpdsh
PO B e FENRE
SRR, BIE4MAKRDET ct-DNA
BamH I SZFE R (K B rRNA 3 B &
Xbal, Bgll, EcoR VAL S0 B MRE.

KRB pBR322 Kk, E.coli’

HB1C1 ik, WR RS S ct-DNA
BamH I %5 B, H A H 43534 rRNA
HEE R, R TEEA16S rRNA #

3T 108645 8 B28 A B,

RN RELEGRELEHE.
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A, 165—23S rRNA REEEMEFE, #
4¥23S TRNA EEMESREETHER
B, HETTHEREST.

SR

(=) ct-DNAMYEI&
EEBRFTAEREMT (Vicia faba 5
P15 )RILGTE R R RAF R ct-DNA
By ¥ Kenton KoSmy A 111 #17,
Fiffct-DNA I TTEL M (10mM Tris
1mM EDTA, pH8.0) .
(=) ¢k pBR822 DNA B8 &
FTRAE fEH: 1201 £ HYpBR 322 DNA,
RERAFLE-BLZIBFERER O &
H—aife 2,
(Z) BRPIE B R0 B ik
SLidHE A New England Biolab
AR, HEARHHFTERR N, R
B 1 ST R 357 2 R B B MR A 42 oF ¥R R
17. BESEDNAFE0. 7% SRR
¥, 6V/em 15min, 4V/em 5h, HLpkEE
WG, BEREEIng/mlfl EtBr %3
€0.5h, UV, BHOT NEEM, “5
B” Cs 610 EAMMAMGE.
(@) ct-DNAZE.coli iy =i
FHYBE ct-DNA #HITHHE. #
4B FiBamH I K§ ] AI5ug R Het-DNA H
lug pPBR322 DNA BT 30ul EBEF K
i, A 18l T4 DNA EHE (400u/
B, 15C ShiEFEINORLERF R H R
EEEE) , ERNTSE, EERXN
E.coli HB101 By {£ Mandel #1 Higa
VDR HESET BRI RG T &50us
/mIEFEEEAD)IE LB EiR E, 37C
BEREERHAEE. KRN HApFEHIN
BREFR (Te EHD , HEHEHTF
(Ap™ Tc®) , H#H1THS. #&Barnes [
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FHiE S W ERATHT R R, Bk
W, BREKER, BREEERIKAD
AERELDFR, 4B BamH I M Hi#
17850, RGMAEFEREELIR ct-DNA
AT W K
() #Ect-DNAKBEE, coli $
M
ct-DNAF BamH I B§10)5, #E0.7%
I ABERE (Sigma AR B L
Bk MBE R L4 F BT & K B, 65C
lomin RIBSS, RAEERWE. -7
X (DR, KERAREESTE
6 BB 8 . gk {b Bct-DNA Fr B
#ZBamH 1 17 #pBR322 DNA %8, 2
G {LE, coli HB1C1.
() rRNAZSTEIH &8 Southern
BikE
¥4 hE.coli 16S, 235 rRNA(New
England BiolabZ:El75 &) o EMaxamiffl
Gilbert B9 5 247, F} v-%*P ATP
( Amersham Corp) X & # TR IBIRIL.
DNA FEHBEEWBTERERL U X
FIEHHO 4> F 22 3%, & Southern [
BT,
(£) pVFB18 DNAGS IR M 4
PVFB16 DNA Fi BBk Rk 17
EAREIEE 0 BRER AR, 0.548/ml
DNA, 50% B Btlg, 0.1M Tris-HCI
(pH8.5),1¢6mM Na;EDTA, 0.05mg/ml
MiptaE C, THEEHE 20% FEEK,
0.01M Tris-HCI(pH8,5),lmM EDTA,
AR FAR A0 1% PTA (BB
(s 8 f, REETI0% ZEPERERHEL
., SSBTRERE-%EG&E & B
T (H>rH500HED) FK100008820000
EMBEIF A, BREKSF AT Bl
HER, BAE-RigdstPERRUE
KB,
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(=) ct-DNABIFRB M

- FT/Hcet-DNA £ BamH T , HindII .,
Sali, Pst], XhoI -N§ ¥Jfi 5 HKER
RERRI -1, BAT5EE ct-DNA IR
26, 21, 6,11,1217E, S BIAB, ..,
Hiy1s St6s P11y X1-15 & Re H
EBr @ AR FHERERU.V, 35
LR FNWT >Br »B119B19sBys, Brs, H,,
Hgy, Hyy Hyyy Hyyy Hyg, Hygs S,
Siy X1 o REF2HEN DNA, B, &
H 3EEMDNA, HREBEEct-DNA R E
RABES 5 LW, X8 B N

EBEHERLARLHAR A B A-DNA

Hind WF1$X174 DNA Hae XN B 5 B B2
AOaTERE, RESFBNEBERT®

FLWMBHENMHERD, WEB ct-DNA

S THERKR/NF121.7kb, 5Kenton Ko
FRiRE 122,91 kbESE,

(=) ct-DNA THENHKR

WR i) f: 12 B% N £1 B BamH I #pBR322
WO RREEARNRAE—E T,
FiBamH I B§1IZ Ect-DNA FEAE i B,
B RER14.00kb, S/AMER 0.42kb,
TR T RE#HpBRIZZE K ANEERA,
HBRIMERAEXRGE B 5 ct-DNA ITHE
B
- £BamH 1 B§tJ fjct-DNAFIpBR322,
Fi T4-DNA E#EEBEERE, ik E. coli
HB101, 7 Ap EH LR kF, &
JE R AP T BAT, FATMTCON#
LFHRERTINELHT ., FHNTINTEA
THAT B R R,

RABAEIKETR, REBHBKRNFHYE

AFRr, B BamHT L), RIEMESFEFE
BE AL ELAY ct-DNA [ERHKEEER (EIR

¥ 1 REHSHDNA BanH [-EHKE
Table 1 Vicia fgba chloroplast DNA

‘clone bank:
PBR322 Clone designation ‘ B:am?l I'l:.Ffagﬂ‘len;Clo;mﬁ
I :
pVFB 1 :
pVYFBsy 2515y -23
pVFBis 3, 19
pVFB2g 4, 22
pVFB4 Bo 7 -
pVFBaz 6 .
pVFB1z 8
pVFB1s : 9
pVFEs 1
pVFEB33 11,
pVFB43 12
pVFBa2 13
pVFBzp 14
pVFB15. 15
pVFBa4 16
pVEBs3 17 _
' pVFBgs ' 18, 19’
p¥YF¥B7 .20
pVFB14 21
pVFB13 24
pVFEFBgr : 25
pV FB3s5 26

I-2) . H%%ct-DNA BamH I J; B (21
/26) EWTIHED E.coli HB161, 9T H:
EMARHEBREARN A H BB =
VE, BATIESS SAE iR E R
35 A B, RSB pBR322 #1T
B4, SBIELE,coli HB101, X, &
111433 T BH ct-DNA BamH-I B126-0 5
BRIV (R1) o MBI T-2/031
TWLUEH, FHEETHEHN&F 2 MRE

3 I ct-DNAJEHA BB,

TR G4 2 R AR BT T W45 A 5T

BE XA HELPE, b et-DNAREHHER
Ve i R R E AR B H T B
REFE F 517 . T, Kenton Ko
LOUHTEY ct-DNA Pst I 5THE R

(MR, JHETPst I 22 Mct-DNA FF B

OBk, BOETIHE, SBAIEBIT EcoR 1
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A EF I ct-DNARPt T KT BRI E—
A~ ct-DNA Sal I BRI 4ol i3
DR R .

(=) ct-DNA 165-28S rRNA XH
b L

BL32PERICEHTE. coli 16S, 23S rRNA
s, SHBEERTERBEREINE
Set-DNA BamH 1} BfIPst I B BT
R, REERILENR I -4, rRNA % —
ﬂ’.-—':_-iB,, B, fIP; % . B, 5B, By RN
Bi% 5.65kb A1 4,7Ckb, P, i K /N F
15,8kb. 7Bl &HB, 1 B, RENFEMN
REERSHSS, B 1R pVFB32 M
PVFB16, 3@ PHRiC MrRNA 54
RETHIBIH—H IR EREAHD .

(W) pVFB1s¥ERNHER

T T REPVFBL6FT &ct-DNA KB
¥etE, FA1F BamHI, PstI, Sall,
EcoRI, Hind. KpnI .Smal .Bgll,
Pvull, XhoI. Xbal fl EcoRV XK
TEBORNHT, BUEYELTY
HEEWEER Bk Lot (B I-3) , &
FEBIINRAERIER L SrRNA #4
% (ERAFIH) . HA-DNA HindIl
M X174 DNA Haell Fr B2 {24 T RT
W, MBEAEBURKREY BN X
N, BETHR2. 2FRpBRI2Z2EAW A,
M ERERTTHE pVFB16 DNA KR
E# (E1) .

WA 1 FiR,DVEB16 5 —1~4.70kb

* 2 pVFBIC DNA BRHMURTKE
Table 2 Restrictlon fragments of pVFB16 DNA produced by cleavage with various

restriction' endonmicleases

= 3 F-#& Molecular weights (kb)
Enzymes KB Fragments Sum °
EcoR | 6,00 3,63 0.43 4,06
EcoR[ +BamH] 3,93 1,01 3.63 0.38 0.06 9.06
EcoR ] +5al] 3,71 1,28 3,04 0.59 0.43 9.05
EcoR] +Pst] 4,24 0.75 3.22 0.41 0,43 9,05
Sal] 4,74 . 4,82 9,06
Sal] +BamH] 4,09 0,85 4,05 0,27 9.06
Pst] ' 7.46 1.60 9.06
Pst] +BamH | 4,23 3,23 1.12 0.47 9.05
BamH [ 4,70 4,38 3,08
EcoRYV 7,28 1,00 0,81 9.07
EcoRVY + BamH | 4,18 3,08 1,00 0,62 0,18 0,07
Pruj] _ 3.90 3.87 1,29 9.06
Pru] +HindJ 3,90 2.33 1.54 1.29 8.06
Hind ¥ 9,06 9,06
Xba] 9,08 5,06
Hind f + Xba [ 6,48 2,60 5,08
Xhol 9,06 ' 9,06
Xho] +Hind} 4,55 4,51 8.06
Xho] +BamH] 4.36 4.20 0,50 9,08
Byl 9,06 .06
Bgly +Xho] 6.19 2.87 9,06
Sma] 9,06 v,08
Sma] +5al] . 1,74 3,05 1.28 3,07
Sma] +BamH | i‘ 4.36 3,70 « 1,0 8.06

A
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- pVEBIE
b.o6kb’

\\\\ A ‘-\

B 1 pVFBie DNA wyaym &g
Fig, 1 Physical map of pVFB1s DNA

M@k DNA w4, TaESH rRNA

EEMKEAE, B8N pBRaz2

Double line: chloroplast DNA, solid area:

approximate TRNA gene region, single lime:

pBR322 sequence
B ct-DNA BamH I }rE, ZEHRFBRA,
HindW; KpaI GHI&, Pstl, Sall,
Smal, Bglf, Xhol, Xbal &F—4
)5, EcoRI, Pvul, EcoRV &&H =
s, BERXERFEEIBREK
O, AR 4.70kb KRB EER
BER16S TRNAFEH, 16SH123S tRNAR
E BRI L —/NER 7 238 rRNA X
H. B, $£BSugiura,M !5 ,Bowman
M Dyer ! EHjRHE, ﬁff]iﬁ??&i{l’ﬂ&%
DVFB32 &% ATHH 235 rRNAZHE R
#H) 4.55, 55 rRNA EH,

T DVFB16 B B R Bt
MR EIRNA HHE 8 Wrs E T s,
EIFIEE BamH 1 |, EcoR1, XhoI
ERrELIR16S tRNA 2R E FigH S
B XMESFETHREH, —RET
EAR B E TSR, 2IREM 16S rRNA
EEF ct-DNA EcoR: 1 3:5kb JyE B
SEMBER Pvul M EcoR I WAL W
Es H—FRER MM RS 25 5 R
Ho PalmerA 20Ny, RaEENF

© HERFRHEDHRMATIKSHEELD http

WISk R R AR AR, 6t
DPREMEEBFMHREZEARERT
MR LR, BORRSFE & 7= 4 %
Ho
" (FE): pVFB16 DNAM s S T3 53 7
pVFB16 DNA @i Bt msit
T, RETRENEREHL—
%ﬁ}ﬁVFBIG DNA,E%;‘—&&% ‘(Dena-
turation- loop) - EHA-TEIEEIZ CER 2-
w,ﬁTmEﬁ%m&a,ﬁmm
Hind I B8 80 L0k, EETR &Ik R
F%F‘Jﬁ:&‘?ﬁ%%ﬂ‘, %’ﬁ?xﬂ?ﬂﬁ*ﬂ (E
fR2-c).o B DNA —IB|Y —BEE
r*i&, %ﬁ%?~%ﬁ]3€ﬁ£ﬁ&ﬂﬁﬁ%%2 73

+0.32kb(n=9) (E2) , TR
H0,34:-6.01kb (n=9)", NFTERHE
HEFRALF16SH1 235 TRNA 5 HE i a5 B

FR- (B, BT, Takashi Yamada
% 0281 58 T/NIR# (Chlorella)ct-DNA

‘11kb SstT B LT R EEBUER)
‘ E:ﬁ‘-—- =] ﬁi]ﬂ; (Displacement- loop). &

Yo S, Wang, XM, % U9 RET
R ot-DN A BB T L8| 5 513K, 3¢
S HEREE ot-DNA BT TR R,
RIS MRS SR R 5
PERR, MOTROTR TR X — % BRI AT 6k
5 DNA S514%. X —EAFRBIE

— DU BT 2o

S ST U TR SRR TN

Bz %4 oVEBi1g DNA ZFHFHRM
Fig, 2 Map of linear pVFB16 DNA showing
the position of denaturation loop
a, —F#FLoop
b, =o-¥FH Loop
——-ui-ﬁﬁ:DNA % A B B ct DNA insert
IpBR3z2 DNA.
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CONSTRUCTION OF CLONE BANK OF VICIA FABA
CHLOROPLAST DNA BamH ] FRAGMENTS AND ANA-
LYSIS OF CLONE CONTAINING 165-23S rRNA GENES

Li Jia* Wang Xunming Tang Su* He Guoshun
(Institute of Genetics Fudan university, Shanghai)

Chloroplast DNA of Vicia faba was digested into 26 fragments with
BamH I ,the largest is 14.00kb, the smallest is ¢,42kb. The clone bank of
Vicia faba ct-DNA BamH I fragments has been constructed using pBR322

#Department of Biology, Hangzhou University
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DNA as cloning vector and E, coli HB101 as the recipient,

**P-labeled E.coli 168 and 23s rRNAs were shown to hybridize with BamH
T fragments 6 (B6, 5.65kb) and 9 (B9, 4.7Ckb) , The clones of those twa
fragments have been isolated and identified, and named pVFB32 and pVFB16
respectively, Physical map of the plasmid pVFB16 has been analysed by single
or double restriction fragments with 3*P-labeled E,cofi 165 and 23S rRNAs
as the probe,

In addition, electromicrography of the Hindll digested pVFB16 showed
that a denaturation loop was there and located in the spacer region between
the gene of 165 and 23S rRNA, We infer that the loop might be involved in
the replication of the ct-DNA,

Kew words

Chloroplast DNA; clone bank; tRNA genes; Vicia faba

Wil 1R

1., 2S00 EDNA i ¥ 10 5 B i 53058 o B 8 ik
(1) A-DNA Hind Em 4 BM¢X174 DNA Hac AWK B(2) — (&) # 3% 2BanH] HindJ,
Sall, PstI., Xhol M iter @ kDNA
Gel electrophoresis of restriction”endondelease digests of Vigia faba rchloroplast DNA, Restriction
patterns are shown for BamH | {lene¢ 2)), Hind f(lane¢3)), Sell (lane(4)), Pst] (lane (5) J,
XheI¢lane (8) 3, and HindY digested lambda DNA and Hae) digested $x174 DNA(lnce (1) 3,
Fragment sizes are given in kilobase pairs

2, REBH BamH ] Wk Boysp IRmSEm: kM (1) #1 (20) % t-DNA BamHI RUAR, (2) —
(19) H&H ct-DNA BmAKNBKNESRY BamH [ MK B
Gel electrophoretic analysis of the 18 BamH | cloned fragments, Lanes 1 and 20 contain BamH]
digested chloroplast DNA, Lanes (2 ) through (19} contain BamH ] digested recombinant plesmid

3. pVFB18 DNA 5y 2 #0581 0% by S0 WS £ 1 B 0 080 080 88 12 o1 3% 19
Agsrose gel electrophoresis of digests of pVFB1s DNA with various sestriction endonuclesses
s B b % A-DNA Hind X Béxivg DNA Huell 4B ok, Lembda DNA HisdX +$x174 DNA
Hae)X b, EccR] ¢, Sal] d, Pst] e, BamHT f, EcoRV g, EcoRV +BamH]; i, Prul i, Pwul
+HHindJ k,EcoR] +Sal] I, EcoR] +Pst] m_ HindY =, HindJ +Xho] o, Bgll +Xho]

4, 3P g E. coli 165,235 {RNA Sz gn @4k DNA EHERUNBOF TR _
Blot hybridization of 5P end Iabelled E,coli 165 and 235 rRNAs to Victa fabe chloraplast DNA
fragments, The rRNAs are hybridized to BamH ] fragments 6(5.65kb) and 9¢4,70kb) end Pst]
iragment 3(15.8kb) of V', jgba chloreplast DNA, The position of the bands are indicated by the
arrows

hERFEMEMARTATIRSHESE http://journals. im. ac. cn



FE, BEVTHEDNA BamHI TEAWHER E K
4165—235 tRNA X H %1% %o ¥ Plate I

Li Jia et al, » Construction of clone bank of Vica faba chloroplast DNA

BamH I fragments and analysis of clone containing 165—235 rRNA genes

pVFB1s DNA msgmammy
Electron micrographs of pVFB1s DNA
a, pYFBis DNA

b, &#HEHIRM pVFBis DNA
pVFBis DNA contaiming a denaturation loop

c. EHERFE pVFBie DNA
Linear pVFBis DNA contalning a denaturation loop

LiEECY g 2
The position of the loop is indicated by arrows
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Plate 1
Ding Xiaohua et al,. Localization of nitrogenase gene in the fast growing

Rhizobium japonicum

A, ERFR AL 0.7% Agarose BOPRIA 4, 1—7H % #R K BEBaz1, Dis1, A2s1,78-17-7, 725,
Dr#iDz

B, nif HDK gE#AR EMRE, 1—THAUNTANI—T, FpSAI0 Jr¥fi &b R H 5 43 Bl
EEABERGEN, Bp 1, 3, 5, cATENREESUTERRR L, w24k LAY

A, Electrophoresis of megaplasmids on 0.7% agarose gel, 1—7 indicate the lanes which show
the distribution patterns of the megaplasmids harboured in strain B4zi, Dis1, Azsl, 78-

17-7, 725, D7 and D2 respectively
B. Auiocradiograh of hybridized megaplasmid, 1—7 show the corresponding position A 1—7

respectlvely
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