Design and construction of the PobR mutant library

6.4 Jianing Li
Megawhop PCR
Our error-prone PCR system and PCR conditions are as follows:

PCR System PCR Condition
pYBla-PobR-eGFP- 5 uL/50 ng 98°C 3 min
Cmr ‘[
2xMut Random system | 25 uL 98°C 30s j X20
Mut Enhencer 3ulL 50C 30s
pobR-mut-F 1 ulL 72°C 30s
pobR-mut-R 1 ulL 72°C 2 min
DDW 19 ulL
Then we use cycle-pure-kit kit for PCR product purification:

PCR System PCR Condition
pYBla-PobR-eGFP-Cmr | 5 pL/50 ng 95C 5 min
2x High fidelity mix 50 uL 95C 30s
Megaprimer 600 ng/6 pL 55C 30s
DDW 39 uL 72°C 2 min 30 s

72°C 10 min
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Figure 3 0528 Error-prone PCR results Figure 4 0601 Error-prone PCR results

Estimate the mutation library capacity: first add 10 pL of digestion product (336 ng)
to 50 uL of competence, then add 600 uL. LB (total system 660 uL) to culture for 45
min, then experiment:

1. Centrifuge and discard 60 puL of supernatant, resuspend 100 pL bacterial solution
(56 ng) and spread on (50 pg/mL ampicillin) plate, and parallel three groups of
experiments.

2. Centrifuge and discard 400 pL of supernatant, resuspend 100 pL bacterial solution
(280 ng) and spread on (50 pg/mL ampicillin+20 pg/mL chloramphenicol+0.6 mg/mL
HMA) plate, and parallel three groups of experiments.

Figure 5 Centrifugal discard 60 pL supernatant, resuspend 100uL bacterial solution
(56 ng DNA) to coat (50 pg/mL ampicillin) plate



Figure 6 Centrifugation to discard the 400 uL supernatant, resuspend 100 pL of
bacterial solution (280 ng DNA) coated (50 pg/mL ampicillin+20 pg/mL
chloramphenicol+0.6 mg/mL HMA) plate results

Now take the transformation of 20 ng DNA into 50 puL competence as an example to
calculate the mutation library capacity (M):

Among them: n=total volume of megaPCR purified product (30 uL)
m=concentration of megaPCR purified product (30.8 ng/uL)
a=Number of plate colonies (114)
b=The quality of transformed DNA (20 ng)

The capacity of the mutant library obtained by megaPCR is M=5267 clones.

6.13 Ruilei Zhang

Megawhop PCR system modification
We have subsequently modified the megawhop PCR system, and the modified version
is as follows:

PCR System (50 pL) PCR Condition
pYBla-PobR-eGFP-Cmr (9.3 ng/uL): 5.5 puL (50 ng) 95C 5 min
2xHigh fidelity mix: 25 pL 95C 30s
Megaprimer(108 ng/pL): 4.6 pL (500 ng) 55C 30s
DDW: 149 uL 72°C 2 min 30 s

72°C 10 min

When adding the sample, add the sample according to the 100 pL system, mix and
aspirate 50 pL in another PCR tube before running the program, and then centrifuge
the two PCR tubes and run the program. After running, the electrophoresis results are
as follows:
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Figure 7 0606 megawhop PCR result graph

8.3 Chuyao Xu

F4-A9 sequencing results
Sequence F4-A9 and analyze its mutation sites

mut-2-pobR-F
|CCGGCACCACnnnGTG CTCGTCNNNGACAACGATTGAGAAGGTCA

SJAACCGGCACCACCTCGTGCTCGTCTAGGACAACGATTGAGAAGGTCAGAGA
+ ' ' ' + ' + 1 + 1

STTGGCCGTGGTGGAGCACGAGCAGATCCTGTTGCTAACTCTTCCAGTCTCT

130 ; . . 125 ; . . 120 ; | , 115
val Pro val val Glu His Glu Asp Leu Val val Ile Ser Phe Thr Leu Ser

PobR

1 _1
val Pro Vval val Glu His Glu Asp Leu

Feature 7 Feature 8

SAACCGGCACCACCTCGTGCTCGTCTAGGACAACGATTGAGAAGGTCAGAGA

JAACCGGCACCACCACGTGCTCGTCTBIGGACAACGATTGAGAAGGTCAGAGA
SAACCGGCACCACCACETGCTCGTCTAGGACAACGATTGAGAAGGTCAGAGA

Figure 8 F7-D12 connection result sequence diagram

D12 mutation site: 122 Leu — Pro, 126 Glu — Val

mut-2-pobR-F
|CCGGCAC CACNNNGTGCTCGTCNNnGACAACGATTGAGAAGGTCA]

JAARCCGGCACCACCTCGTGCTCGTCTAGGACAACGATTGAGAAGGTCAGAGA
+ ' + ' + I + ' A 1

+ { + { + t u T t T
STTGGCCGTGGTGGAGCACGAGCAGATCCTGTTGCTAACTCTTCCAGTCTCT

130 . . . L L , 120 . i 115
Val Pro Val Val Glu His Glu Asp Leu Val Val Ile Ser Phe Thr Leu Ser
PobR

1 L1
Val Pro Val Val Glu His Glu Asp Leu

Feature 7 Feature 8

CAACCGGCACCACCTCGTGCTCGTCTAGGACAACGATTGAGAAGGTCAGAGA

SAACCGGCACCACCACGTGCTCGTCTBGACAACGATTGAGAAGGTCAGAGA
SAACCGGECACCACCAICGTGCTCETCTAGGACAACGATTGAGAAGGTCAGAGA

Figure 9 Sequence diagram of F4-A9 sequencing results



‘TGCGGCTGCACGCGATTGGTCTGGCTCATGCAGTTCAGCGCAGCGATCGTCAGACCTTGCGCATTCAACACCGGAACCGCAATCGCG,
1 Il L I 3 1 3 Il 3 | | ] I | 3 1 4
T T t t T t T 1

\ACGCCGACGTGCGCTAACCAGACCGAGTACGTCAAGTCGCGTCGCTAGCAGTCTGGAACGCGTAAGTTGTGGCCTTGGCGTTAGCGCT
207
150 245 240 235 ) 230 225

— N —

Gin Pro GIn Val Arg Asn Thr GIn Ser Met Cys Asn Leu Ala Ala Ile Thr Leu Gl

Gln Ala Asn Leu Val Pro Val Ala BN Ala I

Gln Pro Gln Val Arg Asn Thr GIn Ser Met Cys Asn Leu Ala Ala Ile Thr Leu Gly GIn Ala Asn Leu Val Pro Val Ala Ile Ala I

..... ---  (in frame with Feature 7)
GlIn Pro GIn Val Arg Asn Thr GIn Ser Met Cys Asn Leu Ala Ala Ile Thr Leu Gly GIn Ala Asn Leu Val Pro Val Ala Te Ala I
‘TGCGGCTGCACGCGATTGGTCTGGCTCATGCAGTTCAGCGCAGCGATCGTCAGACCTTGCGCATTCAACACCGGAACCGCAATCGCG!

‘TGCGGCTGCACGCGATTGGTCTGGCTCATGCAGTTCAGCGCAGCGATCGTCAGACCTTGCGCATTCAACACCGGAACCGCAATCGEG,
'TGCGGCTGC@GCGATTGGTCTGGCTCATGCAGTTCAGCGCAGCGATCGTCAGACCTTGCGCATTCAACACCGGAACCGCTCGCG.

Figure 10 Sequence diagram of F4-A9 sequencing results
A9 mutation site: 126 Glu— Val; 223 Ile synonymous mutation; 247 Val—Ala

8.13 Shuhan Liu

Sequencing results

‘GGCAACCGGCACCACCTCGTGCTCETCTAGGACAACGATT ACACCGGAACCGCAATCGCGATCAAGCCCAGCTCG] ATTGCGGCTGCACGCGATTGGTCTGECTCAT
1 n ! . I r I N | 4 | 3 1 L | s I L I " 1

T . T ¥ T Y T L T b L ¥ T " T % T T v T ¥ T
WCCGTTGGCCOTGOTGGAGCACGAGCAGATCCTGTTGCTAA  TGTGGCCTTGECETTAGCGCTAGTTCGGGTCGAGE! TAACGCCGACGTGCGCTAACCAGACCGAGTA
120 225 0

L2 L . S | RS S W S - S S S S—
Ao Nl el Vel Gl His Bl idg- iLeo Vbl il £ Vol Pro Val Ala Tk Aa lle lev Gy Lew G H 7 _Gin Pro Gin_Val Arg Asn Thr Gln_Ser Met
I?obll

u
1 val Pro Val Ala Dle Ala Dle leu Gly lew Gu H ¢ Gin Pre Gin val Arg Asn Thr GIn  Ser Mat

Aa  val Pro Val wal Gl Hs Glu fsp leu vl Val Te 5

‘GGCAACCGECACCACCTCGTGCTCOGTCTAGGACAACGATT

ACACCGGAACCGCAATCGCGATCAAGCCCAGCTCG ATTGCGGCTGCACGCGATTGGTCTGECTCAT
ﬂ(-[lAkl:l:G[S!IA[I!I.&[I!@:G TGCTCGTCTAGGACAACGATT
ACACCGGAACCGCIATCGCGATCAAGCCCAGCTCG] ATTGCGECTGCBRGLGATTGGTCTEEETCAT
GGCA&CCGGCACCAC(&GTECI’CGTC'H\GGACIU\CGJ\IT

CGGCACCACCTCEGTGCTCGTCTAGGACAACGATTOAGAAGE coTTCCGCAACCTREGTAACATTGAGACECTEGCGETCEATER( TTCGGTACGEATCTCTTCCBAGCTATGTGGGTE

PIEHESIDAMS (RN VPGPt MOUPIPPVRR TR HPDS AT WS RUPPtrr | 1 1 3
PaEARRER : SBRARRGRAN peccy oy asia nan a e kg e ey s RS Pt et A AT AT

T T T t
GCCGTGGTGEAGCACGAGCAGATCCTGTTGCTAACTCTTCC GeaunGRCETTEGACCCATTGTAACTCTECGACCGCCAGCTAC AAGCCATGCCTAGAGAAGGCTCGATACACCCAC

Th = - BT S N Vi - TN ST N AN | I — 40 i n n - o |- I —— AT} A0
bg Gu N i G The Vo A lev Ap G An A Dk G Glu The Ag ik Glu Glu Ser  Ser  His  Pro  His

el 1 120
Pro  Wal Val Glu His Gl Asp Leu  WVal val _lle  Ser Phe
PobR

Po Vel VOl G His Gu Asp Leu Val Val N Ser Phe g pow g ey dsBe Gk The e MaOVE A A T ——————

@ Gu K1 W Gn T Vol Am L A Gn AD A8 Do 6 Gl The A Dle Gl Gl Ser Ser His Pro  His
CBBCACCACCTCOTECTCOTCTABBACARCGATTOAGAARGS (orocre s corae r e rret e e 6 a066TCRATE!

CGGCACCACCTCHEICABICGTCTAGBACAACGATTGAGARGE ortor ey e T RAGACEETOOCGETCGATs. T TCOBTACBGATCTCTTCCGAGCTATGTGGGTE

CGBCACCACCTCC'lCGTCTAGGACAACS)\T'IGAGAAGG TTCGGTACGGATTTCCGAGCTATGTG(‘.GTG

CGT'IEEGEAACCTT TGAGACGCTGGCGGTCEATG(

Figure 11 Sequencing of the subclone of F5-B7. Above, subclone C9; below, subclone
C7

GGCACCACCTCGTGCTCGTCTAGGACAACGATTGA

B R L e

CCG6TGGTGGAGCACGAGCAGATCCTGTTGCTAACT
L 125 L . L L 120 L L

Pro Vval Wal Glu His Glu Asi Leu Wal wval Ile Ser

Pro Val WVval Glu His Glu Asp Leu Val Val Ile Ser

GGCACCACCTCGTGCTCGTCTAGGACAACGATTGA
GGCACCACHALGTGCTCGTCTGS6ACAACGATTGA

Figure 12 Sequencing of F7-E8-3



ACGCTGGCGGTCGATGCCAAACGCCTCCAAI AGACGBTTGCCCABGATEBCATGCCOGTACBBAGACAL SCATTCAATTTGAACTTCACGGTCCAAAACGE

1 1 1 ] 1 ] |
T T T T T T R o R Y
TGCBACCGCCABCTACGGTTTGCGGAGBTTI iTCTECCAACEGGTCTACGTACGBCATECCTCTOTE 5aTaAnGTTARACT TGAAGTGCCAGGTTTTECG

40 150 145
Arg Gl Ar 1k ly__Phe _ala_ Glu _Le: f i i Pro r 1

Thr Leu Ala WVal Asp Ala Lys Arg leu Gin Leu Arg Asn Gly Leu His Met Gly Tyr Pro Ser Val tp gu e Gin val Glu Arg Asp leu val Se
Arg GIn Arg Asp lle Gly Phe Ala Glu Leu
ACBCTBGCGBTCOATBCCAAACBCCTCCAAI ‘AGACGGTTGCCCAGATGCATGCCGTACGBAGACAL CCATTCAATTTGAACTTCACGBTCCARAACEE

ACGCTGGCEGTTEATGCCAAACGCCTCCAA (AGACGGTTGCCCARMTGCATECCGTACGGAGACAL SCATTCARTTTEAACRITCACGETCCAAAACGE

ACGCTGGCGGTTSATECCARACGCCTCCAAl (ACACGGTTGCCCARITGCATGCCGTACGEAGACAL SCATTCAATTToAACE]T CACGGTCCARAACSE

Figure 13 Sequencing of F5-A10-1

SCTCGTGCTCBGTCTAGGACAACGATTGAGAAGGTCAG rATGTEGGGTGABCTAGATATTGGOTGATGCTETTCCATI

iGAGCACGAGCAGATCCTGTTGCTAACTCTTCCAGTC \TACACCCACTCGATCTATAACCACTACGACAAGGTA"
L 125 L 120 . 115 S Ggpe E

Clu__His _Glu _Asp leu Val Vval lle Ser Phe Thr leu ; Pro_ Hi
PobR

Glu His Glu Asp Leu Val Val Ile Ser Phe Thr Leu Met Trp val Ser

His Pro His Ala leu Tyr GIn His His Gln Glu Met
CTCGTGCTCGTCTAGGACARCGATTGAGAAGGETCAG rATGTGGGTGAGCTAGATATTGBTBATGCTETTCCAT/

SCTC6TGAL 6TCTAGGACAACGATTGAGAAGHALAG rATGTGGGTGAGCTAGATATTGGTHII6CTGTTCCAT)

Figure 14 Sequencing of F6-F4-3

"CGGTACGGATCTCTTCCGAGCTATGTGEEET! AacCEBCACCACCTCGTBCTCGTCTAGGACAACGATTGAGAAGGTC

e e B e A s EE LR

\GCCATGCCTAGAGAAGGCTCGATACACCCA( TTGGCCGT66TGGAGCACGAGCAGATCCTGTTGCTAACTCTTCCAG
120 125 120 :

Val _Pro WVal Val Glu His Glu Asp leu Val Val Jle Ser Phe Thr |
PobR

Val Pro Val Val Glu His Glu Asp Leu Val Val 1Ile Ser Phe Thr L

i 15 10

ie Gly Thr Asp leu Phe Arg Ala Met Trp Val
AACCGGCACCACCTCGTGEGCTCGTCTAGGACAACGATTGAGAAGGETC

"CGG6TACGGATCTCTTCCGAGCTATGTGGGT!

AACCGGCACCACCTC E CTCGTCTAGGACAACGATTGAGAAGGTC

cGGTACGGATC@TTCCGAGCTATGTGGGT' AACCGGCACCACCTCHCEJEEGTCTAGGACAACGATTGAGAAGGTC

Figure 15 Sequencing of F5-B7-2



