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WE ENEME RN, pprM K &A% R DNA 25538, FIH] Overlap PCR J7i£3k45 pprM £
DNA 4553808 1L X F B pprMACSD J&» - g U1 38 1K) A BORI E 2% UKL 23 3844 pk18mobsacB,  JFKE H (& ]
Jr B 5 B R A T HE ) 2 #E ZH 24k pk18mobsacB-pprMACSD,  #4 H LT AL KIGH 1 IM109 24, i

W PR R, MDD SN P RE . DRI EE pprM DNA
‘27 pprM DNA 45 548 5 T 58 56 77 BR B 7058 5 DU REAR %«

i R AR, HAEWE B B S R

KRR MHRAT AP ERE, pprM EE[K, EEIEM PCR, HEHRG

FTESES Q78 TL7I

i %5 5 77 Bk % (Deinococcus radiodurans, DR)
C AN R IEA g 1E IR T 5% IS S 470 e
A —, RIHGT RS Ak, T —
L5 DNA E M Hm R s Edut:, — B AZEDE
UL R R E %40 B 5K
DNA &5 #8771, REREAE+ L NN N HERf o iRt 2 =
F 4R T 51 R s BTSSR DNA XUBE W2
P A AN R AR e AR

1 2 R LT A 5 2 BR B B SR S AR A 1B A
248, b Pprl # 0 A S IX AR SR 05 15
HRAEREIF R, % Pprl #E R Fm S 15 =
FHIR LR (BRIL=#), 1 recA. recF il pprA %
S A S5 2 B PO 4 103 4 b 8 L A O

PprM 25 /2 ERFFT pprl & KB 2k ik 55 B AE ik
72 IS R AL — g e o AT BR B R S R
pprM R mAd I 2 8 TR e A KR
—FhEIEE E . BRI pprM 2 KRB vk Bom HI X T y
FE ST B BURYE B BN 3X K B pprM TE T R 5T 2
BREPURS Re P R E E D RE. H2 pprM KIE
e LI A 50 o

ARSEIG E I AR S B2 PprML R 45
IR 5 H Cold-Shock DNA-binding domain

HETH: EFXEARAEEIH (81272993) Bl

(AR5E DNA Z581) , Mg i fe 5
PprM % A &1L DNA 45 &R AR ThRE S & T HAh
DNA 3 f1& 5 8 A 1R 3 F X s HRIAH K.

AW SRR i 4 S 2 BR T R1 93 IR 2 41 4%
1514, #i overlap PCR F vk 1t vp (] $h 2k £
189 bp F5If pprM #:FH, 5#/k pkl18mobsacB™
T2 5 M 40 4044 pk18mobsacB-pprMACSD, ¢
HEAFHAL TM109, 7 %6 BH 14 5 B 134T XU D) il

1 MRS EZE
1.1 &8

M 5 56 A7 BRI R1 AR LI EIRAE, 30 CT
TGY #7373 GRAM S gL', B3 gL,
HENE 1 gL, pH 7.0) BUE RNV BRI RS R 5 (1R
A 10g L, FRREWI 3 gL, NaCl5gL ™,
BiE 15¢ LY, pH7.0) iz,

KIGFFE IM109 ARSI = /17, 37 CHIF
F LB B35 (AR 1%, BRHEIWY 0.5%, NaCl
1%, pH7.0) B 1.5%I 61 LB [E kR 973k,
E & Bk pK18mobsacB A SEL = ARATF o
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1.2 F&

1.2.1 pprM £ B DNA £ 435869 £ 4015 &5 547
FH SSDB FEAHAF T pprM FE K Fr B i) Th RE 45
Fs, X PprM & 1 4r AL | SWISS-MODEL
FELL T BT i,
122 #ERFFRHLARAGRR -85 CIKIL
VKA P AR AT (TN S 5 77 BR AR AT T 5 mL TGY
Wk IR, T 30 “C. 220 rmin RARIRG TR
48 h, F|H CTAB/NaCl yE$2Hl DR Z&[K4H DNA,
20 CLRAFo
1.2.3  pprM A4k 5t DNA 256354 B &%k 5] 40 69 1%
it N T3S pprM AR TS M B R DNA Jr
B, R4 NCBI L& AN pprM & L ER
WA Wit E A PCR 514, i pprM-1R.
pprM-2F A 15 bp M EANTH] CFRIZIRE)
pprM-1F A EcoR I FgVIfAI AT, pprM-2R A BamH 1
BN i CRRIZRAR D«
pprM-1F:
F-EcoR -5 CTTGAATTCCGAGAACCTGCGCTAC 3'
pprM-1R:
R-5'_GCTGCCTTGGTCACCCCATCTCAAATCTCC 3'
pprM-2F:
F-5'"_GGAGATTTGAGATGGGGTGACCAAGGCAGC 3'
pprM-2R:
R-BamH1-5' TGAGGATCCGCGCCGAGTACACTT 3'
1.24 pprM 2 H DNA 243 598 & 355 A By
¥ PCR ¥3 pprM ZER AR T DNA 45638 5%
(El 3%i) Fr B NAR FR Ny 20 pL: Hr DR1 %
[RIZH 2 uL, 514 pprM-1F. pprM-1R %% 1 uL, pfu
Master Mix 10 puL, ddH20 6 pL, & 54T PCR
1, PCR MFEFF: 98 CHiAEME: Smin; 98 CTAR
P£ 1 min, 59 ‘CiB/k 30s, 72 ‘CHEf# 1 min, 354
PEIR; f)m 72 ‘CHEMH 5 min.
1.2.5 pprMACSD # ® R Bagy 3§ UL pprM ZE[H
DNA &6 45 5% v B 3% v BOS ARG TS overlap

PCR 345 pprM K N 62 DNA 25515 ¥) DNA fr
Bt ACSD. PCR #"## pprMACSD F BtHI R Mk RN
50 uL: pprM-1F 2.5 uL, pprM-2R 2.5 uL, pprM ¥
PR 3E DNA 25638 5% fr B 3% B % 10 uL, Pfu
Master Mix 25 pL, JRB& 51747 PCR 973 . PCR Jx
RiFEF: 98 CTIAEME 5 min; 98 CAE 20s, 61 C
iB/K 1 min, 35 MEFF; 72 °CHeJa 4EMH 10 min.
1.2.6 FT##H A pkl8mobsacB-pprMACSD 49 #) &
4 pprMACSD Jr Bt 5 @R %144 pk 18mobsacB [A] i
FR 1] ¥4 N I EcoR 1. BamH I #E47T XUEEY], XY
K Z N 20l 7K FR: pprMACSD BUEAARVAWR 7 pL,
EcoR I 1uL, BamH I1 pL, 10xbuffer R 2 pL, ddH20
10 pL. BEY) 3 h VIR EN, F5FH T4 SR %R
W R , EHAR RN 10 uL 4£ & : pkl18mobsacB
1uL, pprMACSD 3 L, T4 DNA ligase 1 uL, 2xT4
DNA ligase buffer 5 uL, 16 Ci#E#HII®. EFAR
AL KT B IM109 SRS A4 = i A T & R IR%E:
RAWRE N 30ugmL™ ) LB PR b, BT 37 C4
ARG FRAA P B B B R . PR s M RS
LS N 30 pgmL T RV R M LB kR R,
37 °C, 220 rmin ' ¥59% 12h, $REFCREATEEYIE E .

2 #R

21 PprM BEEMGHIEH DT R 7 FHRE

PprM £5 [FI7E 50 F 113 RN B AL — A
K55 DNA 5638 (£ 1), %85 A 1 RELE
PprM 2 5 (TR 5 55 BR B 1) DNA 350518 &2 oh R 454
F, AT LGl R R pprM ZEK H1iZ% DNA 45 &5k 77
1R %58 . SSDB TEZ KA 7 #T pprM J: A (144K 7
DNA & &g R iER (B 1), i2A SWISS-MODEL
TELR T H I PprM & (1 EEAN 7> TR (B 20),
YRG5 350 Hr PprM 85 1 CSD DNA 54735 (] 2b)
PAJ& OB RNB RNA #5638 (] 2¢) 5 FAA,
F R B AN T R SE R ALK

#1 pprM £ F SSDB ZifiRid R R
Table 1 SSDB motif search results of pprM gene

4EHI 1D Motif ID Ji#H  Range

£ X Definition

{5 ¥ E value

pf:CSD 50-113 AR DNA 45435 4.6x107%
'Cold-shock' DNA-binding domain
pf:OB_RNB 50-110 LIRS B OB RNA 25615 0.0027

Ribonuclease B OB RNA-binding domain
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TN RE 2 BT PN 5 2 DRl o AL AP R

DRA:DR_0907 L s s e
50 100 133

pf:CSD

|
pf:OB_RNB

1 pprM 2 F) T RE 45 4k
Fig.1 Function domain of pprM gene

a b ¢

B2 PprM(a). PprM A {A3E DNA 45418(b) &
RNA £56-38(c) = 4 = 8] 45 ¥ T 25 S
Fig.2 Predicting results of three-dimensional structure of
PprM (a), PprM 'Cold-shock' DNA-binding domain (b) and
Ribonuclease B OB RNA-binding domain (c)

2.2 pprM E[E DNA 41 5uR K 3um A ERE
1% pprMACSD F EX RO 185 &%

AT 8 S A BRI L R 4 DNA R, @it %
JE PCR J7i£3k45 pprM JE[R DNA 458635 3% F Bt
21 595 bp H B K 5% %) 733 bp F B (B 3a), L PCR
FE AR B I overlap PCR ) 7 ¥A3K 1S pprv 2L [X]
DNA &5 &I B 2k 1 DNA F B pprMACSD(K] 3b),
) 1328 bp.

M: DNA marker
1: ACSD 5' PCR product
2: pprM CSD 3' PCR product
3,4: pprM CSD PCR product

(@) (b)

B3 pprM E[X DNA 45438 35 PCR 973 /Bt 5% PCR
I3 i B (a) Rl ACSD PCR 73 /i Bt (b)
Fig.3 pprM gene DNA binding domain 3' PCR product, SPCR
product (a) and pprMACSD PCR product (b)

2.3 EEFH X pk18mobsacB-pprMACSD RIBHTE
5o BE T ik

HHRARM B pprMACSD 52 R i bRk

14 pk18mobsacB 4%, F Ak K7 AT B IM109 323,

UKL, YIS (E4), d3t—Bl 4w i

(&l 5), 45 R SR 3 R PR B4 4 /& pk18mobsacB-

PPrMACSD # ) -
M 1
5000 M: DNA marker
1500 1: pk18mobsacB-pprM CSD vector EcoR 1,

BamH I double-restriction-enzyme

digestion identification

Bl 4 pkl8mobsacB-pprMACSD 2 20 5 bur it 1) % 5 45 1
Fig.4 pkl8mobsacB-pprMACSD recombinant vector
double-restriction-enzyme digestion identification results

40

e

&5

P8 73U Fr 425 R

Fig.5 Partial sequencing results
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R, IR ARG S M) JUR DL 52 B e i
5 Y B AT Bk IE AR 3Gt o TR S AT IR AE R
20 kGy [ y S & 4m B S R A, a5 2 nl g
5% 50 kGy ISR, SR s
W IR R GB tEAk &R FHRANARITEE
AR S0 BT R AR SRt T ERAR PO AR . AT
FUARHH, T2 S 2 B B 30 o ) AR R o) 7E FL 40 Y
H AR, AT i 4 S A 2R 1R 2% 2 T H R A
I 7 1) B SRR o DL T I A S 5 B R 1
L, R 4H A N IR 1T & 1 IRP-1 /S 108k
AR RE R 5 LT y SR AU S E . T
T ER ] e B AR y R E MR AR
Radzimanowsk %5 USVHF 98 % 30 T 4 5 25 Bk B
RecOR HEMRII—A “HH” 4515 ssDNA 456
TiZE A EHL, 1 PprM B A ssDNA 45475
P, PRIRFAT PprM E AT AE 5 RecOR E 5 EH
FEACK BRI ATL 1) o [ 9050 R 4L 36 % O T A S 23 2R B
dsDNA #1 ssDNA Wi f)— N FEEBEFE, X4
P53 ssDNA Z54 81 40 RecA RLEH (i
RecFOR # ) 454 T ssDNA T — MZ & A 208
WK, AE it AYE RS H i pprm
BRI B A AR DNA 45448, AH ssDNA
SEAWETE. PR PprM R (1 S AR A Bk EE i R
PHE B AT REA G, MOZEE MR TRE S pprM
BRI PUARH ThRE & V)M O¢ . FEDR b 2 i 7 L [
iRt i H, A IS TFB, AR SO i it
RS AT ER T pprM 2[R SCHE DNA 254 Th RE 45 #4 sk i
o B 2R A0 FL AR A i E LRI EEAT B T, R 1%
ZEFIE PprM 2K 1) ssDNA 45 &g M 25, vl i@
o 1 — 2 SIS RIE A% S5 A SR R SR R ) R S B 2 1
RAAR, DA 7 i 4 S5 3K B s P o 1 AL
o AT AR S A R R AT AP DL R i
R ERBEE RS BRI ERR g —5 1
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Bioinformatics analysis of pprM DNA binding domain and

construction of gene knockout vector recombinant in deinococcus radiodurans
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ABSTRACT Bioinformatics analysis showed that pprM gene contained a Cold-shock DNA-binding domain. The

pprM A CSD was obtained by Overlap-PCR technology. And then it was connected with the suicide vector

pk18mobsacB. Before ligation, amplified fragment and the empty vector were digested by the restriction enzyme

EcoRI and BamHI. The ligation products were transformed into E.coil JM109. Positive clones were selected and

followed by restriction enzyme digestion and sequencing analysis results. The pprM gene DNA binding domain

knockout vector recombinants were successfully constructed. The bioinformatics analysis shows that pprM gene DNA

binding domain is associated with the radiation resistance function in Deinococcus radiodurans.

KEYWORDS Deinococcus radiodurans, pprM gene, Overlap PCR, Ionizing radiation
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