7. Appendices
Appendix 1 Learning Contract

LEARNING CONTRACT:
BU Soumemouth |NDEPENDENT RESEARCH PROJECT

Student

=, Lydia Doherty
Degree : ; :
Programme: BSc (Hons) Biological Sciences
Investigating the location of the molecular recognition site of the
Proposed glucuronide transporter (gusB) of Escherichia coli, using gene fusion with

Project Title:  XVIE.

Supervisor: Dr Wei-Jun Liang

Research .

Proposal X YES [ INO and includes:

Attached

%E "1 Risk Assessment for fieldwork and evidence of COSSH assessment for
5 NO all laboratory procedures (online risk assessment completed)

YE NO Completed booking forms for all field equipment

S

:YE <] Letters of permission where appropriate providing evidence of access
s NO to such things as field sites and/or museum archives

YE NJO Completed Ethics Checklist

S

Copies of all relevant forms may be found on myBU - SciTech tab - Projects - Project Forms

INTERIM INTERVIEW - Progress evaluation

The nature of this review should be clearly defined and agreed. Please complete the box
below with the agreed details including the agreed submission date which is normally the
first week of November in Level 6/H. Submission is via a formal tutorial with the supervisor.
Looking at the quality of laboratory work which has already commensed.

Checking the progress of the laboratory work and/or writing up.

Assessm
ent Due: 17/11/2017

FINAL ASSESSMENT - RESEARCH PAPER/REPORT

This assessment is normally governed by the guidance provided in the Independent Research Project
Guide. Any variance in terms of format and word limit should be agreed and specified in the box
below. Submission date cannot however be changed unless evidence of mitigating circumstances are
provided in accordance with the standard BU Guidelines.

Maximum of 12,000 words
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As the student undertaking the above project | agree to:

E-mail my supervisor on a fortnightly basis with a progress report

Meet with my supervisor at least once a month to discuss progress and |
understand that it is my responsibility to organise these meetings

Comply with the terms of this learning contract and the guidance set out in the
Guide to Independent Research Projects

| understand that this is an independent project and that | am solely responsible for
its completion

| agree to comply with all laboratory and fieldwork protocols established by the
Faculty.

As the supervisor of this project | agree to:

Meet with the student undertaking this project on at least a monthly basis and to
respond to the progress e-mails as appropriate

To meet formally with the student during the first week in November to undertake
the interim interview

To provide guidance and support to the student undertaking this project bearing in
mind that it is an independent research project. This is inclusive of commenting on
drafts of the final report in a timely fashion.

Both of the undersigned parties agree to be bound by this learning

contract:

Student Signature:

e

PRINT NAME:

Lydia Kristen Doherty

Date: 30/06/2017

Y il
Supervisor i
Signature: /

PRINT NAME:

Wei-Jun L ang

Date:

29 Joe | 2017

When completed, this form should be handed in to SciTech Admin (C114) and a copy
retained by the student to be included in an appendix to the final IRP document.
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Appendix 2 Interim Report

Independent Research Project
Interim Interview - Agreed Comments Form

Student Name: I;\Ird.ia Dc».hertv,r |Pragrar11rne: BSc (Hons) Biological Sciences
Date: 16.11.17 IRP Title: Deciphering the location of molecular
rrecognition on the glucuronide transporter {GusB) by

Supervisar N;me We i:-J_un Liang

[gene fusion.

Agreed comments - to include progress and plans for completion:

Progress: Lab work is ~33% complete. Have successfully amplified half of my gene
fragments in preparation for fusion PCR. Introduction is also ~33% complete. I have
made a clear plan of where I intend to take this project. CU\NWB vead anol O'u-;c,zglig

analysed ~ 40 sGgahhC Papess .

Plans for completion: 1 plan to carry on writing my introduction alongside conducting my
laboratory work. I will continue with primary PCR until I have at least 4 pairs of gene
fragments successfully amplified. I currently have 2 pairs. [ will then move forward with
the rest of my laboratory work. I will design and order flanking primers to test whether
there-isafunciionatcopy of XyiE-in-the-genome of E.coli mc1G61. IF-1 have time I will
attempt to fuse GusB and XylE together, separated by GFP. In addition, I will attempt to
separate the two domains of GusB with GFP to see if there's still functionality.

NUWL feadk tore SteAhhC pap _
Creatn nuld Wity andl ademam hyrthess
Creste & more defaded gauat chatt

Two copies of this form are needed — student to retain one copy and include in the appendices of
the dissertation the other is to be emailed to the supervisor.

Student Signature: Bupervisor Signature’
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Appendix 3 COSHH Risk Assessment

Bournemouth University COSHH ASSESSMENT FormM DNA EXTRACTION AND

24/03/2017 Next raview date:
24{05/2018

NA extraction from non-pathygeric B, coli, DNA
amplification by PCR, elctrophoresis, making transformant, restriction
digest, Tunclionality tests and glucuronide transport assays using
chramanenic chemicals, such as X-Gluc, p-ritrophenal, p-nitoohaeny
glucuronide, TrisBasa, EDTA, 505, NaOH, Ethanol.

Sealf and students in lab,

3 — 8 hours, up ta five days a weak. Crorset house DA lak

PCR

A | Multinle & coff strains y Nan-pathogenic i Inhalation, skinfeye contact, | M/fA
| ingestion

= I - S A

B | 10 mM dNTP =10 ml (TS Mot hazardous Inhalation, skinfeye contact, | MfA
imgestion

1: Health & Safety/Public/Hazardous Substances COSHH nssessment form Version |
2003
- ;-
1M MgCl: =10-mi | NiA Mot a hazardous substance or mixture Inhalation, skinfeye contack, [ NfA
| according lo Regulation (EC) Mo, 12722008, ingestion
Mot a hazardous substance or mixture
according to EC- directives §7/548/EEC ar
| 198H45EC,
| D | PCR primers =10 mi /A Mot haze rdous Inhalation, skinfeye contact, | HfA
'l i ingestion
t=alaq ploymerass =10 ml M Mat harardous Inhalation, skinfeye contact, | Nif
| | I ingesticn
| [
| F [ Agargse 100 g | NAA Mok Hazardous Inhalation, skinfeya contact, | NAA
| | |I ingestion
TAE 0 i e e NiA Mot Hazardous in accordance wih European | Inhalation, skinfeye contact, | FiA
Directive 199%45/EC and Regulations Ingestion
| 190008 EC. and 127 212008/EC
|
|
H | SYER-Sare =10 ml [ Mol hazardbus Inhalation, skinfoye contacs, | MfA
| ingestion
1 | 6% Blue sample buffer =10 ml 10 mg m= Mot haza rdous " Inhalation, skinjeye contacs, | MA
| ingestion
1 | 5% Flext buffer ik ~10ml RS Mot hazardous | Inhalation, skinfeye contact, | M/A
i ingestian
E | LB agar =32l /A Mot a hazardous substance or mixture | Inhalation, skinjaye contack, | NfA
| aooonding Lo Regulation (EC) Mo, 1272/2008. | ingestion
| PRl | RI%
L | CaCl S00g /A [ Erritating te the eyas | Inhalation, skinfeye conlacl, | NfA&
| | Ingestian
l T
1: Health & Sufety/Public’Hazardous Substances’COSHH nszessment form Version 1

2003
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MM -Glue

W e

=10m|

| 1009

[LEE)

R20721/22 - Harmfial by inhatation, i | Inhalation, skin/eye contact,

| contact with skin and i swallowed. Ingestion

H302 - Harmiul if swallowed.

H312 - Harmful in contact with skin. |
H332 - Hurmiul il inhaled.

P26l - Avold breathing

dust/ fume/ gas/mi st vapours/spray.

P2E0 - Wear protective glovesiprotective
clothing/cve protection/face protection.

[ Farmful by inhalatian, conkact with skin and | Inhalation, skinfoye contacl,
| eves and if swallowed, Ingestion

R36/37/38 - Imritating to eyes, respiratary
system and skin

526 - In case of contact with eyes, rinse
immediately with plenty of water and sesk
medical advice

52425 - Avoid contact with skin and eyes
536/37/39 - Wear sutable protective
clothing, gloves and eye/face protection

=}

10mh Fonitrophenc

|
|

Ampicillin

o

|
I =3 o S

1: Health & .Sat'clya'i’ublic.-'liamrﬂous Substances/COSHH assessment form

2003

| =10ml

NJA

Not a hazzrdous substance or mixlure . ?I’lhalaltioﬂr skinfeye contact,
according to  Regulation (EC) No. | ingestion
1272/2008

(LT

| N
|

N/A

P-nlt;p_he nyl gl coronide

=g

| 109

N/A

e

MNat a hazardous substance or mixture
acrording to Regulation (EC) No. 12722008,

Inhalation, skinfeye contact,
ingestion

A

and skin ingestion
H334: May cause allergy or asthma |
symptoms or breathing difficulties if inhaled.

H317: May cause an allergic skin reaction.

R42/43:  May rcause sensilisalion by

inhalation and sxin contzct. |

P261 Awvoid breathing dusty fumes gas/ mist/

vapours/ spray.

P2B0 Wear protective gloves.
F284 Wear respiralory protection

Trritating to the eyes, respiratory sysbem iInhaIatiun, skinfeye contact,
i
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1. Standard lab procedure
no eating, drinking or other hand to mouth contact.
Despite most chemicals baing describad 25 non-hazardous, gloves, safety spectacles

and lab coat must ba worn, Wipe spillages and clean surfaces. Tie hair back.
Wash hancs before leaving lab.
2, 6X Blue sample buffer will be usad in very small quantities and this should ensure that the OEL is not excesd. However, good general ventilation will be maintained

and lab coats must be worn at all times. Nitrile (or equivalent} gloves, safety spectacke

throughout the procedure.
MNavi mari in the letbers from the list of "Hazardous Ingredients’ above to indicate potential danger:

| 1halation Flammable
L

1
Towk Skin Contact | A-Q liguiicl AEE | Hahly Nammable Mesdiumm

|
| Corrosive Carcinogen Eye Contact | AcQ) Gasdvapour | Nik Extremely Mammable High
Harmful M, Mulagenic | Swallowing A ) Oxidizing

' Mg |

Biological Agent Explosive

" : o |
Sesk urgent medical aid.

doctar )
ik, acid binders,

" Adharing te the control messures in saction 15 above, abeorh with Tquid-Binding material (sand, diat
binders, sawidust). Ensure adequate ventilation.

I: Health & Safety/Public’Hazardous Substances/COSHH assessment form Yersion 1 May
2003

If you decide that the controls in Section 15, ane sufficiert, skip to section 27. If you decide that the risks are NDT adequately contralied (or you're not sure}, then you wil

need to give special instructions to control the risk,

1. Practical leacer a any pei e |ab will be given a copy of s ass&smen‘f.

Version | May

I: Health & Safety/Public’Hazardous Substences/COSHH assessment form
2003 |
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Appendix 4 GusB-XylE pairwise protein sequence alignment

# Program: needle
# Rundate: Wed 13 Jun 2018 08:07:16
# Commandline: needle

2 -auto

# -stdout

# -asequence emboss_needle-I20180613-980715-9259-575721@4-plm, asequence
® ~bsequence emboss_needle-120180613-888715-0259-57572184-plm, bsequence
£ -datafile EBLOSUME2

#  -gapopen 18.0 # Aligned_seguences: 2

#  -gapextend 8.5 # 1: GusB_(WP_823149767.1)

# -endopen 10.9 # 2: XylE_(WP_e89616118.1)

: -:g::::;ﬂpgii # Matrix: EBLOSUME2

* spebuiid # Gap_penalty: 10.0

8 -sprotein2 # Extend_penalty: 0.5

# Align_format: pair #

# Report_file: stdout # Length: 614

FEsIIsEpEsagsssEsgnasessIagREsa ¢ Joentity:

108/614 (17.6%)
174/614 (28.,3%)
280/614 (45.6%)

# Similarity:
# Gaps:
# Score: 90.0

GusB_(WP_8231 P Bl i e R oa g a R S Ve R SR o
Xy1E_(WP_0896 1 MNTQYNSSYIFSITLVATLGGLLFGYDTAVISGTVESLNTVFVAPQNLSE 50
GusB_(WP_8231 1 --MNQOLSHW-----~~ RTIVGYSLGDVANN-------=======~ FAFAM 26
XylE_(WP_0896 51 i Lo Dl [ IRy .
GUSB_(WP_8231 27 GA-----n<mnaminena LFLLSY------YTOVAGVGAMMAGTMLLLY 53
WIE(P_08% 101 GSAPELGFTSINONTVRVYLATVPEFVIVRIIGEIOVIA- S 169
GusB_(WP_0231 54 RVFDAFADVFAGRVVDSVNTRWGKFRPF-LLFGTAPLMIFSVLVE----- 97
XylE_(WP_0896 150 g D srluqi.a:rslals--éh\'n:rékéimsa 189
Guse_(WP_0231 98 ---WVPTD-WSH- -GSKWYAVLTVMGLGLCYSLWIPYGSLATAMIQP 141
XylE_(WP_@896 19 MLMW&;&;PLEFLW-*EL\I'MESP --------- NL 227
GusB_(WP_e231 142 QSRARLGAARGIAASLTFVCLAFLIGPSIKNSSPEEMVSVYHFNTIVLAI 191
Xy1E_(WP_0896 228 fék&xqeqizél -------- I[.N(I!inTLATQAVQéIIUIﬁLHWT 266
GusB_(WP_8231 192 AGMVLYFICFKSTRENVVRIVAQPSLNISLQTLKRNRPLFMLCIGALCVL 241
XylE_(WP_0896 267 - R ...«
GusB_(WP_0231 242 ISTFAVSASSLEYVRYVLNDTG-------LFTVLVLVQULVGTVASAPLY 284
Xy1E_(WP_0896 287 F&QF\'!GiP'I\NL*;'YAI;E\lﬂ;i"rLéASTDIALII.Q‘:'II\IIS\]mlul.YF‘I'\.!P----II.A 3132
GusB_(WP_2231 285 PGMVARIGKKNTFLIGAL-------~- LGTCEYL---------~ LFFWVSV 316
XylE_(WP_8896 333 IHT\LBKFGRKPLQILLLI!GNWSI!(E‘E’AF\I'TQAPGIVALLS;MQAA 382
GuSB_(WP_8231 317 WSL---PVALV---=-nnnnn=- ALATASIGQGV-TMT\MALEADTVE 349
Xy1E_(WP_0896 383 FMLLSEIFPWMMW;WL-% 430
GusB_(WP_8231 350 YGEYLTGVRIEGLTYSLFSFTRKCGQAIGGSIPAFILGLSGYIANQYQTP 399
XylE_(WP_0896 431 s ase
GusB_(WP_0231 400 EVINGIRTSIALVPCGFMLLAFVITW-FYPLTOKKFKEIWEID-----N 443
XylE_(WP_2806 451 »l!llsv ------------- Il.Jj\ALFHi-IUl:VII’HI'KGl[T‘FLé-éLEALHEPE 481
GusB_(WP_8231 444 RKKVQQOLISDITN 457

XylE_(WP_@896 482 TKKTQQTATL---- 491

e A

S P SR P e R s e e



Appendix 5 Constituents and Methods for routinely used Solutions

1M Tris-HCI (pH 8.0)
121.14g of Tris base was dissolved in 800 ml of dH,0. The pH was adjusted to 8.0 by

adding a total of 52 ml of concentrated HCI. The solution was supplemented with dH,0 to

yield a total volume of 1 litre, and sterilised by autoclaving.

0.5M EDTA.Na, (pH 8.0)
93.06g of EDTA.Na, was dissolved in 400 ml of dH,0. 11.7g of NaOH pellets were added to

adjust the pH to 8.0. The solution was supplemented with dH,0 to yield a total volume of

500 ml, and sterilised by autoclaving.

10X Tris-EDTA.Na, buffer (T ,E,)
10 ml of 1M Tris-HCI (pH 8.0), 2 ml of 0.5M EDTA.Na, (pH 8.0), and 988 ml of dH,0 were

combined. The 1 litre solution was sterilised by autoclaving.

50X TAE buffer (stock solution)
100 ml of 0.5M EDTA.Na, (pH 8.0), 57.1 ml of glacial acetic acid, and 242g of Tris base

were combined. The solution was supplemented with dH,0 to yield a total volume of 1 litre,

and sterilised by autoclaving.

1kb DNA ladder
300 pl of T,,E,, 100 pl of 5X green GoTaq® flexi buffer, and 100 pl of the defrosted DNA

ladder were combined in a sterile eppendorf. The solution was vortexed to mix the

constituents.

Sepharose beads

The bottled mixture was gently swirled until it was homogenous. Approximately 20 ml was
poured into a sterile falcon tube. The falcon tube was centrifuged at 3000 rpm for 10
minutes within a refrigerated centrifuge. The supernatant was removed through pipetting
and replaced with the same volume of fresh T, E,. This process was repeated three times

to wash the sepharose beads and ensure that they were hydrated.
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Appendix 6 Restriction mapping and fragment size predictions

L=

L=m

=02

Custom Digest
PTTQLE - digested witl: BamHL EcolY

Gel Ty TNA Type.

Marker,
M DI Lackder

Restriction mapping of

14 egarcsa omateied + pTTQ18 with EcoRl, Hindlll
ma | ok (6] Eah | Coordinaie | Liagih by | and Sphl
e D e T T
2 | BamHI-EcoRY | 20213307 19407
TEcoR]
sent
Hindl11
Custom Digest
Recombinamt DNA 1 - digested with: Baml [I. FcoRV
el Type: Marker: DNA Type:
1% agarcee 1kt DNA Ladder - Unmathyiated «
mm [ ok | ] Euds | Courlinates | Lenysh (hp)
nackar |t | EcoRV-Bamiil | £366 3357
1 | EcoRV-EcoRV -5 1850
— 3 | BamH1-EcoRV | 27233475 742
=i r:a:ﬂ_ -
e * T : Restriction mapping of the
e —— _
o Ly xylE-gusB chimera
5599 wp E
Mﬁy—/ |
; =
o Bast] | St
T T ™
T
Custom Digest
VLTS - dipesned with: BaeaHl, EcolV
Gel Type: Magker. 1NA Type
1% agamsa - 1 ko ONA, Lavidar - Unmatyfriad «
| oK a Fnds Tenzih (by)
ek 1| EcoRV-EcoRY | 42963366 AN
2 | BumHI-EcoRV | 338595295 1907
S 1 | EcoRV-BamFl | 1367-3388 22
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Appendix 7 Primer Design within this project

Primer design for XylE-GusB chimeras

XyleE (1st half) GusB (2nd half) (chosen helice to cut: V2 GusB helice)

. Before IC2 and IC3
231 :MNTQYNSSYIFS
YCSNRFGRRDSL
IAELAPAHIRGK
SWLNTDGW VPESPRWLMSRG

VESINTVFVAPQNLSESAANSBLGECY

FTSINPDNTVPVYLAGYV

YVRYVLNDT

TDKKFKEIVVEIDNRKKVQQQLISDITN

QYL Y29 QO Q QW QOO dQQc® QO

XyleE (1st half) GusB (2nd half) (chosen helice to cut: % of the helice of GusB)
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Bl after 1C2 and 1C3
266:MNTQYNSSYIF

VESINTVFVAPQNLSESAANSLLGECY

FTSINPDNTVPVYLAGYV

YCSNRFGRRDSL
IAELAPAHIRGK
VPESPRWLMSRGKQEQAEGILRKIMGNTLATQAVQEI

YVRYVLNDT

YLTGVRIEGLTYSLEFSEFTR

LLAEVIIWEYPLTDKKFKEIVVEIDNRKKVQQQLISDITN

NOQVQTPEVIMGI

0 QO 00000 adQadQQQ QY Q0

XyleE (1st half) GusB (2nd half) (chosen helice to cut: To the left of the bundle in
GusB)

. Half way through IC2 before IC3
240 :MNTQYNSSYIF

VESINTVFVAPQNLSESAANSLLGECY

FTSINPDNTVPVYLAGYV

YCSNRFGRRDSL
IAELAPAHIRGK
VPESPRWLMSRGKQEQAEGIL
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DTVEYGEYLTGVRIEGLTYSLFSFTRKCGOATGGS TPAFTLEGLSGYT ANQVOTPEVIMEIR

TDKKFKEIVVEIDNRKKVQOQLISDITN

Q Ottt QQQQ FTQQ tQ QO QO

XyleE (1st half) GusB (2nd half) (chosen helice to cut: To the right of the bundle in
GusB)

Bl after 1C2 half way through IC3
247 :MNTQYNSSYIF

VESINTVFVAPQNLSESAANSLLGECY

FTSINPDNTVPVYLAGYV

YCSNRFGRRDSL
IAELAPAHTIRGK

EYGEYLTGVRIEGLTYSLESEFTR

CGEMLLAFVIIWEYPLTDKKFKEIVVEIDNRKKVQQQLISDITN
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O Yt QQQ FQQ Q Q  f

XyleE (1st half) GusB (2nd half) (GusB chosen helice to cut: exactly halfway
through)

. Just after IC2. Between IC2 and IC3
244 :MNTQYNSSYIF

VESINTVFVAPQNLSESAANSLLGECY

FTSINPDNTVPVYLAGYV

YCSNRFGRRDSL
IAELAPAHIRGK

DTVEYGEYLTGVRIEGLTYSLEFSETR

LVPCGFMLLAFVIIWEYPLTDKKFKE IVVEIDNRKKVQQQLISDITN

NQVQTPEVIMGI

QO - Q Q c ct©® Q Q Q
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Appendix 8 Factors Considered for Primer Design

Primer length

To promote primer annealing and PCR amplification, primers were designed to be
between 18-30 bases. Primers shorter than this range can lead to nonspecific PCR
product amplification.

Primer sequence

To avoid nonspecific primer annealing, poly-guanine and poly-cytosine nucleotide bases at
the 3’-end of the primer were avoided. The 3’-end of the primer pairs was also assessed for
complementarity to avoid the formation of primer-dimers. The primer sequences were
assessed to avoid the production of internal secondary structures such as hairpin loops
(also known as stem-loops).

Melting temperature

To ensure PCR specificity and successful primer annealing, the melting temperature (Tm) of
the primers was considered. The Tm of a primer is the temperature in which half of the
primer has annealed to the template DNA. Therefore, the Tm's of both primers within a pair
were designed to be similar (within 5°C). The following formula was used to estimate the

Tm and annealing temperature (Ta) for all primers:

Tm =81.5+41 x GC% - 675/mers Ta

=Tm -5°C

GC content

To ensure similar primer Tm's and discourage the formation of internal secondary
structures, the GC content of primers was kept between 40% and 60%, where possible.
Due to the high GC content of the xy/E sequence, a GC content above 60% was sometimes
required within primer design.

Fusion considerations
To increase the probability of successful fusion between multiple genes, several factors
were considered for primer design:

1. For the XylE-GFP-GusB fusion, the stop codon of gfp (TAA) was replaced with TTA.
The amino acid leucine was chosen to replace the stop codon for its codon
similarity, side-chain hydropathy and charge, size, and codon usage within E. coli
(http://www.kazusa.or.jp/codon/). This did not have to be considered when
designing primers for the fusion of the two domains of XylE and GusB.

2. All fusion primers were designed to incorporate a shared nucleotide bridge
between the binding regions of each gene, to promote fusion. The bridge
consisted of 12 nucleotides, and comprised the sequence
5-GGAGGATCCGCA-3'. This sequence encodes the amino acid residues glycine,
glycine, serine and alanine, respectively. Glycine and alanine were selected for their
side-chain hydropathy and charge, size, and codon usage within E. coli
(http://www.kazusa.or.jp/codon/). The central hexanucleotide sequence
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3.

(5-GGATCC-3’) was incorporated as it is recognised by the restriction
endonuclease BamHlI. This recognition sequence was included to enable the
recombinant DNA products to be manipulated after transformation, in order to
characterise the clones.

To ensure that the fusion products encoded one contiguous open reading frame
(ORF), the DNA sequences were assessed using the online Expasy Translate tool
(https://web.expasy.org/translate/).

Cloning considerations

1.

For successful incorporation of the fusion fragment into the cloning vector,
endonuclease restriction sites were added to the 5’-ends of the flanking primers. The
restriction site for EcoRI was added to the 5’-end of the forward flanking primer. The
restriction site for Hindlll was added to the 5’-end of the reverse flanking primer. The
cloning vector pTTQ18 possesses a multiple cloning site which features both of
these restriction sites, only once. DNA cleavage with both

EcoRlI and Hindlll generates sticky ends. Usage of the same restriction enzymes
within the fusion fragment creates compatible sticky ends, permitting ligation.

To permit efficient endonuclease digestion at the recognition site, five random
nucleotides were added to the 5’-end of the flanking primer molecules. These
nucleotides ensure a large enough platform for the restriction endonucleases to bind,
allowing for accurate cleavage of the adjacent recognition site. The sequence of
nucleotides added was assessed to ensure that it was not palindromic, and that the
5’-ends of the primers could not form primer-dimers.

Internal restriction site analyses of the DNA sequence of each fusion fragment was
performed using NEBcutter. The fusion fragments did not contain restriction sites for
EcoRl, Hindlll or BamHl.
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Appendix 9 Primer Designs for Future Experiments

Primer design and primers for XylE-GFP-GusB chimeras

XylE forward flanking primer with EcoR1l

Name Primer Annealing temp
xyler | 5 cAnTTCERRTGETCTAAGEORERHE | c6.5 (22 nt
1 Y (11GC))
XyleE-GFP reverse fusion primer
Name sequence Reverse complement Annealing
primer temp
xy15 |5 - EEGECGEEERE |5’ - 75.6 (24
GFPR1 |[@-3’ 37 nt
57— (13GC))
-z
xy 15| 5 -GEOEGEREEER 739 (24
GFPR2 |[g-3’ nt
57— (12GC))
B>
xy 15 |5 - GEEGGEEEEEE 0.5 (24
GFPR3 |[g-3’ nt
57— (10GC))
-3
GFPR4 | -3’ nt
57 (11GC))
B>
GFPR5 | |g-3’ -37 (25 nt
57— (9GC))
Be-s
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XylE-GFP forward fusion primers

Name Primer Annealing temp
XylE-GFPF1 57— 75.6
-3 (24 nt (13GC))
XylE-GFPF2 73.9
(24 nt (12GC))
XylE-GFPF3 70.5
(24 nt (10GC))
XylE-GFPF4 72.2
(24 nt (11GC))
XylE-GFPF5 69.3
(25 nt (9GC))
GusB-GFP reverse fusion primers
Name sequence Reverse complement Annealing
primer temp
GusB-GF 68.6
PR1 (27 nt
(8GC))
GusB-GF 69.3
PR2 (25 nt
(9GC))
GusB-GF 72.2 (24
PR3 nt
(11GC))
GusB-GF 70.9
PR4 (29 nt
(9GC) )
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GusB-GF 70.3
PR5 (31 nt
(8GC))
GusB-GFP forward fusion primer
Name Primer Annealing
temp
GusB-GFPF1 57— 68.6
-3/ (27 nt
(8GC))
GusB-GFPF2 69.3
(25 nt
(9GC))
GusB-GFPF3 72.2 (24
nt
(11GC))
GusB-GFPF4 57— 70.9
_37 (29 nt
(9GC))
GusB-GFPF5 57— 70.3
-3 (31 nt
(8GC))
GusB reverse flanking primer with _
Name sequence Reverse complement primer Annealing
temp
GusBR [ 5’/ -GCAATTAA| 5" - 69.1
1 TCAGCGATATC c-3’ (28 nt
ACTAATTAA-3 (8GC))
4

XyleE (1st half) GusB (2nd half) (chosen helice to cut: V2 GusB helice)

Before IC2 and IC3
231:MNTQYNSSYIF VESINTVFVAPQNLSESAANSHUGECY

ASARTGCTIGEANGE Y CSNRFGRRDSL FTSINPDNTVPVYLAGYV
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IAELAPAHIRGKINSENORATIECOUIVNGUNSEF I ARSGDA

VPESPRWLMSRG

NVVRIVAQPSLNISLQTLKRNRP YVRYVLNDT

TDKKFKEIVVEIDNRKKVQOQLISDITN

t
c
c
c
a
t
t
c
c
t
g




721

XyleE (1st half) GusB (2nd half) (chosen helice to cut: % of the helice of GusB)

. After IC2 and IC3
266 :MNTQYNSSYIF

VESINTVFVAPQNLSESAANSLLGECY

YCSNRFGRRDSL FTSINPDNTVPVYLAGYV
IAELAPAHIRGK ARSGDA
VPESPRWLMSRGKQEQAEGILRKIMGNTLATQAVQE I

KHSLDHGRKT

YVRYVLNDTG
SLPVA

YLTGVRIEGLTYSLESFEFTRK NOQVQTPEVIMGI

LLAEVIIWEYPLTDKKFKEIVVEIDNRKKVQQQLISDITN

QOO - Q Q v QQ Q
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740

XyleE (1st half) GusB (2nd half) (chosen helice to cut: To the left of the bundle in
GusB)

. Half way through IC2 before IC3

VESINTVEFVAPQNLSESAANSBEGECY

FTSINPDNTVPVYLAGYV
IAELAPAHIRGK
VPESPRWLMSRGKQEQAEGIL

VAQPSLNISLQTLKRNR

DTVEYGEYLTGVRIEGLTYSLFSFTR NQVQTPEVIMGI

TDKKFKEIVVEIDNRKKVOOQLISDITN
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Q Ot Q QQ

725

XyleE (1st half) GusB (2nd half) (chosen helice to cut: To the right of the bundle in
GusB)

. After IC2 half way through IC3
247 :MNTQYNSSYIF

VESINTVFVAPQNLSESAANSELGECY
YCSNRFGRRDSL FTSTNPDNTVPVYLAGYV

IAELAPAHIRGK
VPESPRWLMSRGKOQEQAEGILRKIMGNT

ISLOTLKRNR YVRYVLNDTG

EYGEYLTGVRIEGLTYSLESFTR NOQVQTPEVIMGI

CGEMLLAFVIIWEYPLTDKKFKEIVVEIDNRKKVQQQLISDITN
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725

XyleE (1st half) GusB (2nd half) (GusB chosen helice to cut: exactly half way
through)

Bl Just after IC2. Between IC2 and IC3
244 :MNTQYNSSYIF

VESINTVFVAPQNLSESAANSLLGECY

YCSNRFGRRDSL FTSINPDNTVPVYLAGYV
IAELAPAHIRGK
VPESPRWLMSRGKQEQAEGILRKIM

SLNISLQTLKRNR YVRYVLNDT

DTVEYGEYLTGVRIEGLTYSLEFSFETR NQVQTPEVIMGI

LVPCGEMLLAFVIIWEYPLTDKKFKE IVVEIDNRKKVQQQLISDITN

Q Q Q
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725

Fusion of N-domain of XylE with GFP

XylE forward flanking primer with EcoR1l:

Name Primer Annealing temp
xyleF |5/ -|EMBMGAATTCGAATGGTCTAAGGCAGGTC |66.3 (22 nt
1 TGA- 3’ (11GC))

XyleE-GFP reverse fusion primer:
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Name | sequence Reverse complement Annealing
primer temp

Xy lH 5 -dtgtegegeg |5’ - 75.6 (24

- GFH -37 -37 nt

S (1360))
_3’

Xy 1lH5’-ggecgcaaad |5’ - 73.9 (24

- GFH -37 -3/ nt

x> |5 - (1260))
-37

Xy 1H5’-gaaggtates |5’ - 70.5 (24

-GFHEg-3’ -3 nt

R3 | 5 - SN (1060)
_3’

Xy 1H 5 -atgggcaacd |5'- 72.2 (24

- GFH -37 -3/ nt

Re | 5 EEEEEEEEN (1160))
_3’

Xy 15 -Egcaaaated |5 - 69.3

- GFH -3 -3 (25 nt

R5 57— (9GC))
_3’

XylE-GFP forward fusion primers

Name Primer Annealing temp
XylE-GFPF1 |5/ - 75.6

—-37 (24 nt (13GC))
XylE-GFPF2 |57 - 73.9

-37 (24 nt (12GC))
XylE-GFPF3 |5’ - 70.5

-3 (24 nt (10GC))
XylE-GFPF4 | 57— 72.2

-37 (24 nt (11GC))
XylE-GFPF5 |57 - 69.3

—37 (25 nt (9GC))
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GFP reverse flanking primer with|Hindill

Name sequence Reverse complement Annealing
primer temp

GFPR1 57 5 EEEEAAGCTTTTATTIGT | 68.6

ACAATTCATCCATACCATGS | (27 nt (8GO)

XylE (1st half) - GFP

. Before IC2 and IC3
231 :MNTQYNSSYIF

VESINTVFVAPQNLSESAANSDLGECY

YCSNREGRRDSL FTSINPDNTVPVYLAGYV
IAELAPAHIRGK

VPESPRWLMSRG

Q t Q Q cct®Q QQ

469
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XyleE (1st half) - GFP

Bl after 1C2 and 1C3
266:MNTQYNSSYIF

VESINTVFVAPQNLSESAANSLLGECY

YCSNRFGRRDSL FTSINPDNTVPVYLAGYV
IAELAPAHIRGK ARSGDA
VPESPRWLMSRGKQEQAEGILRKIMGNTLATQAVQE I

KHSLDHGRKT

QU QO Q0 Q cdc® QQ Q

504
XyleE (1st half) - GFP

. Half way through IC2 before IC3
240 :MNTQYNSSYIF

VESINTVFVAPONLSESAANSHUGECY

YCSNRFGRRDSL FTSINPDNTVPVYLAGYV
IAELAPAHIRGK

VPESPRWLMSRGKQEQAEGIL
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478

XyleE (1st half) - GFP

. After IC2 half way through IC3
247 :MNTQYNSSYIF

VESINTVFVAPQNLSESAANSLLGECY

YCSNRFGRRDSL FTSINPDNTVPVYLAGYV
IAELAPAHIRGK ARSGDA
VPESPRWLMSRGKQEQAEGILRKIMGNT
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485

XyleE (1st half) - GFP

. Just after IC2. Between IC2 and IC3
244 :MNTQYNSSYIFS VESINTVEVAPQNLSESAANSHLGECY
YCSNRFGRRDSL FTSINPDNTVPVYLAGYV
IAELAPAHIRGK ARSGDA
VPESPRWLMSRGKQEQAEGILRKIM

138



482

Fusion of GFP with C-domain of GusB

GFP forward flanking primer with EcoR1

Name sequence Annealing temp

GFPF1 5’ - GAATTC 72.4
-3’ (29 nt (10GO)

GusB-GFP reverse fusion primer

Name sequence Reverse complement Annealin
primer g temp

GusB 15 -G -3 | 5 68.6

GFPR1 |’ GATCC \A-3 (27 nt
>"-aatgtggtacgtat | - (260))
B-3

GusB 15 - CHEe -3 | 5 - 69.3

GFPR2 |/ -3 (25 nt
5" -accetgaaacqga- (960))
3!

GusB 15 -G -3 | 5 - 72.2 (24

GFPR3 |/ - 37 nt

5 GEEgegeasess (160))
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GusB 15 e | 5 £ 170.9

GFPR4 -3/ ATCC a (29 nt
> - SECEGEEERERaEE | -5 (96c))
_37
Gu s B 70.3
GFPR5 (31 nt
(8GC))
GusB-GFP forward fusion primer
Name Primer Annealing temp
GusB-GFPF1 |5’ - 68.6
(27 nt (8GC))
GusB-GFPF2 69.3
(25 nt (9GC))
GusB-GFPF3 72.2

(24 nt (11GC))

GusB-GFPF4 70.9
(29 nt (9GC))
GusB-GFPF5 70.3
(31 nt (8GC))
GusB reverse flanking primer with _
Name sequence Reverse complement Annealing
primer temp
GusBR |5’ -GCAATTAATCA 5 | BARGCTI T TAATTAGT | 69.1
1 GCGATATCACTAAT GATATCGCTGATTAATTGC-3’ (28 nt
TAA-3’ (8GC))

GFP - GusB (2nd half)

Before IC2 and IC3

140



FYVRYVLND

NVVRIVAQPSLNISLQTLKRNR

ANQVQTPEV

TDKKFKEIVVEIDNRKKVQQOQLTISDITN

Q  ® »Q t F ® Q  F

O FQ O QY O

490

GFP - GusB (2nd half)

After IC2 and IC3

YVRYVLNDTG
SLPVA

YLTGVRIEGLTYSLESFTRK NQVQTPEVIMGI

LLAEVIIWEYPE TDKKFKEIVVEIDNRKKVQQQLISDITN

141



O Q

QO Q Q Q Q

474

GFP - GusB (2nd half)

Half way through IC2 before IC3

VAQPSLNISLQTLKRNR

DTVEYGEYLTGVRIEGLTYSLFEFSETR NQVQTPEVIMGI
TDKKFKEIVVEIDNRKKVQOQLISDITN

v vQ o & Q t

pu
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485

GFP - GusB (2nd half)

After IC2 half way through IC3

ISLOTLKRNR
VPEMVARIGKK
EYGEYLTGVRIEGLTYSLFSFTR

CGEMLLAFVIIWEYPLTDKKFKEIVVEIDNRKKVQQQLISDITN

NQVQTPEVIMGI

v vQ o ©® Q

Q ot QQ QY Q Q
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478
GFP - GusB (2nd half)

Just after IC2. Between IC2 and IC3 244:

YVRYVLNDT

SLNISLQTLKRNR

APLVPGMVARIGKK

DTVEYGEYLTGVRIEGLTYSLESETR

LVPCGEMLLAFVIIWEYPL T DKKFKE IVVEIDNRKKVQQQLISDITN

NQVQTPEVIMGI

v O Q  ® Q F

Y Q O 9 Q QO
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Appendix 1OSq gA alysis for clone 31B
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Appendix 11 Laboratory Book Notes
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