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BioBricks: GMK TK30

Investigator: Bea

Cloning strategy for preparation of inserting sr39 and subclone it into pAAV iGEM MCS

1. Design Primers for inserting prefix and suffix to fusion enzyme mgmk_tk30 in RFC25
2. Perform PCR to insert mgmk_tk30 in RFC25 standard
a. Remember: do not use NgoMIV and Pstl for cloning!!
3. Ligation of PCR product into pAAV_iGEM_MCS with Xbal and Agel
4. pAAV_iGEM_mgmk_tk30 ready for cell culture

Primers

=>» New order because of wrong primers (the old primer contained the start-
and stop from the coding sequence of the enzyme. These are not needed
in the iGEM standard).

mMGMK_TK30 - Prefix-Primer (in RFC25)
Forward: pMGMK_TK30_ prefix_RFC25_for
Xbal NgoMIV 53°C, 19bp, 63%GC

K_Hf —- ™

57— GC, TCTAGA TG GCCGGC GCAGGACCTAGGCCAGTAG-3"  Total: 73°C, 35bp, 66%GC

Extra bases

lal (4) Maahly (12)
1 | 10 | i 30 35

CCTCTAGATCCCC G CECAGGACC TACCCCAGTAC
A L D © RE R R T * A &g
CGACATCTACCCGCCGCETCC TECATCCCGTCATC

pmgmk_tk30_prefix_RFC25_for

mGMK_TK30 - Suffix-Primer (in RFC25)

Reverse: pMGMK_TK30 _suffix_RFC25_rev

Agel 52°C, %p, 63%GC
I_H a I
5°-CTG ACCGGT GTTAGCCTCCCCCATCTCC -3° Total: 64°C, 28 bp, 64%GC
Agel (5)

! ‘ 10 0 2

CTHACCEETETTAGCO TOCCCCATC TOC
L T = W a L F H L

CACTCCCCACAATCCCACGGCLGETAGAGG
nmgmk_th30_suffix_rev_RFC25
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Cloning strategy

Digest vector pAAV_RFC25 with Xbal and Agel

1. Digest PCR product with Xbal and Agel
2. Ligate PCT product and vector

Xbal | GMK TK30 Agel

pAAV_RFC25_mgmk_tk30
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Remember:
Extra bases if restriction enzymes cut near end (5’and 3")

http://www.neb.com/nebecomm/tech reference/restriction enzymes/cleavage olignucleotides.asp



http://www.neb.com/nebecomm/tech_reference/restriction_enzymes/cleavage_olignucleotides.asp
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mGMK — Suffix Primer (in RFC25)

Reverse: pMGMK_suffix_RFC25_rev

Agel 22p, 57°C, 55%
A
—M
5°-CTG ACCGGT GCCAGTTCCCTGTGCTTTCTT\G—:% ’ Total: 67°C, 31bp, 58%GC
Agel (5]
1 i 20 3031
CTEACCESTECCACTTCCC TETECTTTC T TS
L T = ¥ = = L C F L
CACT GO AT - TCAA G ACAC AR CAANC

Cloning strategy:
Ligation of PCR product mGMK with RFC25 add-ons into pAAV_RFC25

e Digest with Xbal and Agel and ligate into vector which was digested with Xbal and Agel as
well

Xbal GMK Agel

Fgahdly’ (1 .?'3':'[1

EcoRl {1,327, Matl (1,334), Xbal (1 .34:]%1 '“.51.[1[:' 750 Agel (1,941), Spel (1,951), Notl (1,958)
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PAAY_RFG25_mGMK
5,231 hp

leftAAN-2_ITR




Gene synthesis of TK30:

Amino acid composition in mutant and wt TK

152 159 160 161 168 169
wtTK A L I F A L
Tk30 Vv I L A Y F
Sr39 A I L F M
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Tk30: containing no restriction sites in the coding sequence. Prefix (NgoMIV) and Suffix (Agel and
Spel) in RFC25 standard.

Basepairs: 1129 bp
5-
NgoMIV

GCCGGCGCGTCTGCGTTCGACCAGGCTGCGCGTTCTCGCGGCCATAGCAACCGACGTACGGCGTTGCGCCCTC

GGCGGCAGCAAGAAGCCACGGAAGTCCGCCCGGAGCAGAAAATGCCCACGCTACTGCGGGTTTATATAGAC
GGTCCCCACGGGATGGGGAAAACCACCACCACGCAACTGCTGGTGGCCCTGGGTTCGCGCGACGATATCGTC
TACGTACCCGAGCCGATGACTTACTGGCGGGTGCTGGGGGCTTCCGAGACAATCGCGAACATCTACACCACAC
AACACCGCCTCGACCAGGGTGAGATATCGGCCGGGGACGCGGCGGTGGTAATGACAAGCGCCCAGATAACA
ATGGGCATGCCTTATGCCGTGACCGACGCCGTTCTGGCTCCTCATATCGGGGGGGAGGCTGGGAGCTCACATG
TCCCGCCCCCGGCCCTCACCATTTTGGCTGACCGCCATCCCATCGCCTATTTCCTGTGCTACCCGGCCGCGCGGT
ACCTTATGGGCAGCATGACCCCCCAGGCCGTGCTGGCGTTCGTGGCCCTCATCCCGCCGACCTTGCCCGGCACC
AACATCGTGCTTGGGGCCCTTCCGGAGGACAGACACATCGACCGCCTGGCCAAACGCCAGCGCCCCGGCGAG
CGGCTGGACCTGGCTATGCTGGCTGCGATTCGCCGCGTTTACGGGCTACTTGCCAATACGGTGCGGTATCTGC

AATGCGGCGGGTCGTGGCGGGAGGACTGGGGACAGCTTTCGGGGACGGCCGTGCCGCCCCAGGGTGCCGA
GCCCCAGAGCAACGCGGGCCCACGACCCCATATCGGGGACACGTTATTTACCCTGTTTCGGGCCCCCGAGTTG
CTGGCCCCCAACGGCGACCTGTATAACGTGTTTGCCTGGGCCTTGGACGTCTTGGCCAAACGCCTCCGTTCCAT
GCACGTCTTTATCCTGGATTACGACCAATCGCCCGCCGGGTGCCGGGACGCCCTGCTGCAACTTACCTCCGG

GATGGTCCAGACCCACGTCACCACCCCCGGCTCCATACCGACGATATGCGACCTGGCGCGCACGTTITGCCCGG
GAGATGGGGGAGGCTAACACCGGTTAATACTAGT-3’

Agel Spel

Left ITR:

5-
GAATTCGCGGCCGCTTCTAGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGGCGACCA
AAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGC
CAACTCCATCACTAGGGGTTCCTTACTAGTAGCGGCCGCTGCAG -3°
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Cloning strategy:

Obtained construct of gene synthesis

NgoMIV - TK30 - Agel-Spel----EcoRI- Notl-Xbal- ITR - Spel-Notl-Pstl

3. Digest with NgoMIV and Spel to obtain TK30 which can be separated on an agarose gel
4. Digest with EcoRIl and Pstl to obtain ITR which can be separated on an agarose gel

Ligation

1. Cut pAAV_RFC25_mGMK with Agel and Spel
2. Ligation leads to a scar between mGMK and tk 30 because of fusing tk30 to mGMK.

NgoMIV TK30 Spel

Ligate into pAAV_RFC25_mGMK (behind mGMK)

1
EcoRl (1 ,327), Matl (1 334), ¥bal (1 ‘4_%1 [ fﬂn r.:i'ED Agel (1,941, Spel (1,951), Motl {1 959)
1 jLa H2
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Ligation
Ligation, Ligation

PARY_RFC25_mGMK
5,231 bp

Motl (144) leftAAN-2_|TR
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Final product: pAAV_RFC25_mGMK_tk30 (without restriction sites in gmk_tk construct)

Xbal GMK Scar:NgoMIV/Agel ‘

3
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Ligatiors /
Ligation

™~ Ligation, Ligation

pAAY_RFC25_mGME_TK30
6,332 bp

leftAlV-2_ITR

plIC-ari
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For sending it to parts registry:

Use pSB1C3_CFP for submitting BioBricks to partsregistry

Digest pSB1C3 with Xbal and Agel or EcoRI and Spel

Digest pAAV_RFC25 _mGMK_TK30 with Xbal and Agel or EcoRI and Spel
Ligation of insert (mGMK_tk30 into pSB1C3) into pSB1C3

A WNR
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Gene synthesis of sr39:

Idea:

Amino acid composition in mutant TKs and wt TK differ in only five or six amino acids which
are located nearby. Fore gene synthesis of sr39 there is no need to order the whole gene.
Therefore only a part of the sr39 gene which contains desired mutations is synthesized and
has been ordered.

152 159 160 161 168 169
wtTK A L | F A L
Tk30 \Y | A Y F
Sr39 A | L F M
Part of sr39

Bases: 340 bp
Nrul

5" TCGCGAACATCTACACCACACAACACCGCCTCGACCAGGGTGAGATATCGGCCGGGGACGCGGCGGTGGTA
ATGACAAGCGCCCAGATAACAATGGGCATGCCTTATGCCGTGACCGACGCCGTTCTGGCTCCTCATATCGGGG
GGGAGGCTGGGAGCTCACATGCCCCGCCCCCGGCCCTCACCATTTTCCTGGACCGCCATCCCATCGCCTTCATG
CTGTGCTACCCGGCCGCGCGGTACCTTATGGGCAGCATGACCCCCCAGGCCGTGCTGGCGTTCGTGGCCCTCA
TCCCGCCGACCTTGCCCGGCACCAACATCGTGCTTGGGGCCCTTCCGGA -3°

BspEl

Ordered gene:

EcoRl (348) Spel(514)

bal (361) Natl (522)

Mot (353) Pstl (532)
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gr-39 part of gene i WT_ITRE _right; Misc Feature

spacer; Misc Feature

Cloning strategy:

5. Cut pAAV_iGEM_GMK_TK30 with Nrul and BspEl which cut in TK30 sequence in
pAAV_RFC25 _mGMK_TK30 once
. Digest sr39 part of gene with Nrul and BspEl and separate it from the right ITR
7. Insert part of sr39 gene into digested pAAV_iGEM_GMK_TK30
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Nrul (blunt cutter) BspEl (cutter with overhang)
Ecof
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| sr-39 partfof gene

thymidinekinase mutant 30

mouseGht

145
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| Mouse GMK_HSV-TK - 5r38 inserted into Mouse GME_HSY-tk30 with RFC25 restrictions sites
|5— Ch 6,319 bp
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- Ligation of sr39 with overhangs for restriction enzymes Nrul and BspEl into mGMK_TK30 which
has been cut with Nrul and BspEl




