SUPPLEMENTARY MATERIAL (FIGUREYS)

TBIO Method of Primer Design and PCR-Based Gene Synthesis

Figure 1S: Amino acid and DNA coding sequence of human protein kinase B-2 (PKB2). The synthetic DNA coding sequence for human
PKB2 that was optimized for high-level protein expression in E. coli was generated by replacing the indicated amino acid codons.

ctg cgt ccgege tta
1 at gaat gaggt gt ct gt cat caaagaaggct ggct ccacaagcgt ggt gaat acat caagacct ggaggccacggt act t cct gct gaag 90
1 M NEV SVI KEGWLHI KRGEY Il KTWRWPIRYFULL K 30
cgtcca ctgccg
91 agcgacggctccttcatt gggt acaaggagaggcccgaggcccct gat cagact ct acccccctt aaacaactt ct ccgt agcagaat ge 180
31T S DG SFI GYKEWRWPEAPDOQTLUPPLNNFSVATEC 60
cgt cgccct attcgt cgt
181 cagct gat gaagaccgagaggccgcgacccaacacctttgtcatacgct gcct gcagt ggaccacagt cat cgagaggaccttccacgtg 270
6l Q L MK T E R PRPNTFVI RCL QWTTUVI ERTFMHYV 90
cgc cgt ctg cgc ccg
271 gattctccagacgagagggaggagt ggat gcgggccat ccagat ggt cgccaacagcct caagcagcgggccccaggcgaggaccccat g 360
99 D S P DEREEWMRAI QOQOMV ANZSLIKQRAPGETDUPWM 120
cca gtt cgc

361 gactacaagt gt ggct cccccagt gact cct ccacgact gaggagat ggaagt ggcggt cagcaaggcacgggct aaagt gaccat gaat 450
122 DY KCGSUPSDSSTTIEIEMEVAYVYSIKARAIKVTMN 150

ctg ttgctg ggc cgt
451 gacttcgactatctcaaact ccttggcaagggaaccttt ggcaaagt cat cct ggt gcgggagaaggccact ggccgct act acgccat g 540
151 D F DY L KL L GKGTVFGKVI L VREIKAT GRYYAWM 180
cgt attatc cgc ctg cgt
541 aagat cct gcgaaaggaagt cat cat t gccaaggat gaagt cgct cacacagt caccgagagccgggt cct ccagaacaccaggcacccg 630
181 K I L R K E VI I A K DEVAHTVTESIRVLQNTRHP 210

tta ttt
631 ttcctcactgcgcet gaagtatgecttccagacccacgaccgcect gt gettt gt gat ggagt at gccaacgggggt gaget gttcttccac 720
2117 F L T AL KYAFQTHIDIRLIT CFVMEYANGSGTEULF F H 240

cgt cgc cgt gcgege ctg cgt
721 ctgtcccgggagegt gt cttcacagaggagcgggeccggttttat ggt gcagagatt gt ct cgget cttgagt acttgcact cgcgggac 810
241 L S R E RV FTEIEWRARFYGAEI VSALEYULMHSIRD 270
gag ctg ttg gaa
811 gtggtataccgcgacat caagct ggaaaacct cat gct ggacaaagat ggccacat caagat cact gact tt ggcct ct gcaaagagggce 900
277 V VY R DI KL ENLMLDI KD GHI K1 T DUZFGL CIKE G 300
acg gcc cgt
901 atcagtgacggggccaccat gaaaaccttct gt gggaccccggagt acct ggcgect gaggt gct ggaggacaat gact at ggccgggec 990
301 I S DGATMKTUFTCGTWPEYULAPIEVLEIDNDIDYGRA 330
ccg ctg

991 gt ggact ggt gggggct gggt gt ggt cat gt acgagat gat gt gcggccgect geccct t ct acaaccaggaccacgagcgect cttcgag 1080
331 vDWWGLGVVMYEMMCGRLPFYNOQQDHEIRILF E 360
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Fi gure 1S (conti nued)
tta ctg gaggaa ttt tta cca ctg tta ccg
ct cat cct cat ggaagagat ccgctt cccgecgecacgcet cagccccgaggccaagt ccct gectt get ggget get t aagaaggaccccaag
L1 L MEEI RFPRTULSUPEAKSTLILAGLL KJKDPK
cggctg cca cgt ctg
cagaggctt ggt ggggggcccagcgat gccaaggaggt cat ggagcacaggttcttcct cagcat caact ggcaggacgt ggt ccagaag
QRL GGGPSDAKEVMEMHRTFFLSI NWOQDVYV QK
tta ccg cgc gac
aagctcctgccacccttcaaacct caggt cacgt ccgaggt cgacacaaggt actt cgat gat gaatttaccgcccagt ccat cacaatc
K L LPPFKWPQVTSEVDTIRYFDUDETFTAIOQSI T
cct gat cgt tttccg gcg
acaccccct gaccgct at gacagcct gggctt act ggagct ggaccagcggacccacttcccccagttctcct act cggccagcat ccgce
T P PDRYDSL GLULELUDUO QRTHEFZPQQFSY S ASI R

gagtga
E
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Figure 2S: Amino acid and DNA coding sequence of human p70 40S ribosomal protein S6 kinase-1 (S6K1). The synthetic DNA coding
sequence for human S6K 1 that was optimized for high-level protein expression in E. coli was generated by replacing the indicated amino acid
codons.

cgt cgcegt cgeegt cgc  cgt att
1 atgaggcgacgaaggaggcgggacggcttttacccagccccggactt ccgagacagggaagcet gaggacat ggcaggagt gtttgacata 90
1 M RRRRRRDGFYPAPUIDUVFIRIDIREATETDWMMMAGYVYVF DI 30
ct gaacgag gat ggc
91 gacctggaccagccagaggacgcgggct ct gaggat gagct ggaggaggggggt cagt t aaat gaaagcat ggaccat gggggagtt gga 180
31 DL DQUPETUDAGS STETUDETLEETGGOQQLNESMDUHTGGV G 60
tac cgc cgc
181 ccat at gaact t ggcat ggaacat t gt gagaaat t t gaaat ct cagaaact agt gt gaacagagggccagaaaaaat cagaccagaat gt 270
61 P Y EL GMEMHTCE K FEI S ETSVNIRGZPEI KI RPEC 90
ctg gtg caggtgcgc atcttc
271 tttgagctacttcgggtacttggtaaagggggcet at ggaaaggtttttcaagt acgaaaagt aacaggagcaaat act gggaaaat attt 360
91 F ELL RVL GKGGYGKVFQVRKVYVTGANTGHE K I F 120

att gt gcgcaac
361 gccatgaaggt gctt aaaaaggcaat gat agt aagaaat gct aaagat acagct cat acaaaagcagaacggaat at t ct ggaggaagt a 450

122 A MK V L KK AMI VR NAKUDTAMHTI KA AERNI L EE V 150
ccg ctgatctac ctg ctg

451 aagcatcccttcatcgtggatttaatttatgcctttcagact ggt ggaaaactctacctcatccttgagtatct cagt ggaggagaact a 540

152 K H P F I VvV DL I Y AFQTGSGI KLY LI L E YL S GGTEIL 180

ct ggagcgt att ttc ctggcc agc
541 tttatgcagttagaaagagagggaat atttat ggaagacactgcctgcttttacttggcagaaatctccatggctttggggcatttacat 630
18F F M QL EREGI FMEDTACTFYLAEI S MAL GHTLH 210
cag cgc ct gaac ctg ggcctg
631 caaaaggggat catctacagagacct gaagccggagaat at cat gctt aat caccaaggt cat gt gaaact aacagactttggact at gc 720
211 Q K 61 I YR DL KPENI ML NHQGHVKLTDUZFGTL C 240
acc att cgc

721 aaagaatctattcat gat ggaacagt cacacacacatttt gt ggaacaat agaat acat ggcccct gaaat ctt gat gagaagt ggccac 810

241 K E S I HDGTVTHTUFOCGTI EYMAPEI L MRS GH 270
ctg ccg cgcaaaaag

811 aatcgtgct gt ggattggt ggagtttgggagcattaat gt at gacat gct gact ggagcacccccatt cact ggggagaat agaaagaaa 900
271 NRAVDWWSUL GALMYDMLTGAPUZPUFTGENIR K K 300

aag ctgaagtgc ccg cgt cgc
901 acaattgacaaaat cct caaat gt aaact caatttgcct ccct acct cacacaagaagccagagat ct gctt aaaaagct gct gaaaaga 990
301 T | DKI1I L KCKULNULWPWPYLTOQEARUDIULULIKIK KL L KR 330
cgc
991 aatgctgcttctcgtctgggaget ggt cct ggggacgcet ggagaagt t caaget cat ccattctttagacacattaact gggaagaactt 1080
331 NA ASRLGAGPGDAGEVOQAHZPFUFIRMHI NWEEL 360
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Fi gure 2S (conti nued)
cgc ccaccg gaggaa cgc
ct ggct cgaaaggt ggagcccccctttaaacct ct gtt gcaat ct gaagaggat gt aagt cagtttgattccaagtttacacgt cagaca
L ARKVYVYEWPPFIKPLILQSETETDVSQFDSIKZFTIROQT
gat agt tac
cct gt cgacagcccagat gact caact ct cagt gaaagt gccaat caggtctttctgggttttacat at gt ggct ccat ct gt actt gaa
PV DSPDUDSTULSESANOQQVZFLGFTYVAPSUVLE

ttc ttcgag cgc cgt cgc cgt
agt gt gaaagaaaagttttcctttgaaccaaaaat ccgat cacct cgaagatttattggcagcccacgaacacct gt cagcccagt caaa
S vVKEKFSFEPIKI RSPRRZFI GSPRTWPV S P VK
agc cgc gca

ttttctcctggggatttctggggaagaggt gcttcggccagcacagcaaat cct cagacacct gt ggaat acccaat ggaaacaagt ggc
F S P GDFWGRGASASTANPOQQTW®PVEYPMET S G

att attcgc aagaag gcc

at agagcagat ggat gt gacaat gagt ggggaagcat cggcaccact t ccaat acgacagccgaact ct gggccat acaaaaaacaagct

I EQ MDV T MS GEASAPLWPI RQPNSUGWPYKKOQA
ccg ctg

tttcccat gat ct ccaaacggccagagcacct gcgt at gaat ct at ga
F P MI S KRWPEHLIRMNIL
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Figure 3S: Amino acid and DNA coding sequence of human phosphoinositide-dependent kinase-1 (PDK1). The synthetic DNA coding
sequence for human PDK1 that was optimized for high-level protein expression in E. coli was generated by replacing the indicated amino
acid codons.

cgt ccg agctccgtt ccg cgt
1 atggccaggaccaccagccagct gt at gacgccgt gcccat ccagt ccagegt ggt gt t at gtt cct gcccat ccccat caat ggt gagg 90
1 MARTTSQLYDAVZPI QS SVVL CSCU®PSU&PSMVHR 30
agctcc  ccg cgt ccg cgcccg
91 acccagact gagtccagcacgccccct ggcattcct ggt ggcagcaggcagggcecccgecat ggacggcact gcagccgagcect cggecce 180
3F. T Q T e s s T PWPOGI P GGSROQGPAMDG GTAAEUPRYP 60
cca aaa  cgcC ttt got got
181 ggcgccggct ccct gcageat gcccagect ccgecgecagect cggaagaagcggcect gaggact t caagt t t gggaaaat cctt ggggaa 270
61 G A G S L QHAQPUPWPOQQPRIKIKIRPETIDUZFIKF GK 1 L GE 90
cgt cgt atc cgt att
271 ggctctttttccacggttgtcctggct cgagaact ggcaacct ccagagaat at gcgatt aaaat t ct ggagaagcgacat at cat aaaa 360
99 G S F S T VVL ARELA AT SREYA AI K1 L E KRHI |1 K 120
gaa ccg cgt ccg

361 gagaacaaggt cccct at gt aaccagagagcgggat gt cat gt cgcgect ggat caccccttctttgttaagetttacttcacatttcag 450
122 E N K V PY VT REWRDVMSRLDMHPFFV KLY FTFQ 150

ggt  ctg
451 gacgacgagaagctgtatttcggccttagttat gccaaaaat ggagaact actt aaat at att cgcaaaat cggt t catt cgat gagacc 540
151 D D E KL Y F GL SYAIKNUGEULULIKY 1l RKI GSFDZET 180
cgt cgt
541 tgtacccgattttacacggct gagatcgtgtctgcetttagagtacttgcacggcaagggceat cattcacagggaccttaaaccggaaaac 630
182 C T R F Y T A EIl VS AL EYL HGIK GI I HRDULIK P E N 210
att ggt cgt
631 attttgttaaat gaagat at gcacat ccagat cacagatttt ggaacagcaaaagt cttat ccccagagagcaaacaagccagggccaac 720
2117 | L L NE DMMHI QI T DUFGTAKVL SPESIKIOQARA AN 240
ggt ggt

721 tcattcgtgggaacagcgcagt acgtttct ccagagcet gct cacggagaagt ccgect gt aagagtt cagaccttt gggcetctt ggatge 810
241 S F vV G T A QY V S P ELUWLTEI K SACKSSDLWAL GOC 270

attatt ggt cct cgt got att
811 ataatataccagcttgtggcaggact cccaccattccgagct ggaaacgagt atcttatatttcagaagat cattaagttggaat at gac 900
277 I I Y Q L VA GLPPVFRAGNTEYULI F QKI I KL E Y D 300
tttttt cgt cge

901 tttccagaaaaattcttccctaaggcaagagacct cgt ggagaaacttttggttttagat gccacaaagcggttaggct gt gaggaaatg 990

301, F P EKFFPKARUDULVEIKULULUVLDA AT KR RLGTCTETEWM 330
ggt ggt ttt caa

991 gaaggat acggacct ctt aaagcacacccgttcttcgagt ccgt cacgt gggagaacct gcaccagcagacgcct ccgaagct caccget 1080

331 E GY GPL KAHWPVFUFESVTWENILHOQOOQTWPZPIKILTA 360
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Fi gure 3S (continued)
gat
tacct gccggct at gt cggaagacgacgaggact gct at ggcaatt at gacaat ct cct gagccagt tt ggct gcat gcaggt gt cttcg
Y L P AMSETUDUDET DT CYGNYDNLILSQFGTCMAOQV S S

agc ccg cgt atc
tcctcct cct cacact ccct gt cagect ccgacacgggcect gccccagaggt caggcagcaacat agagcagt acat t cacgat ct ggac
S S S SHSL SASDT GLUPQRSGSNI EOQY 1l HDWLD
cgtctg ctg ggt

t cgaact ccttt gaact ggacttacagttttccgaagat gagaagaggtt gttgtt ggagaagcaggct ggcggaaaccctt ggcaccag
S NS F EL DL QF S EDEI KIRLIULILEIKQAGGNWPWHQ

aac attgtg cgt cgc
ttt gt agaaaat aat tt aat act aaagat gggcccagt ggat aagcggaagggt tt attt gcaagacgacgacagct gt t gct cacagaa
F VENNLI L KMGPV D KIRIK GLFARRROQLILILTE
ggt tac gac cgt
ggaccacatttatattat gt ggat cct gt caacaaagtt ct gaaaggt gaaat t cct t ggt cacaagaact t cgaccagaggccaagaat
GPHLYYV DZPVNIKVYVLI K GEI PWSQETLIRZPIEAIKN
cgt tac ccg ggt cgt
tttaaaactttctttgtccacacgcct aacaggacgt att at ct gat ggaccccagcgggaacgcacacaagt ggt gcaggaagat ccag
F K TFFV HTWPNRTYYLMDUWPS GNAHIKMWCRIEKII Q
cgt caacgt

gaggt t t ggaggcagcgat accagagccacccggacgccgct gt gcagt ga
EVWRU QOQRYIOQSHPDAAVUVDOQ
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SUPPLEMENTARY MATERIAL (TABLEYS)

Tables 1S-3S:  Oligonucleotide primers designed for the thermodynamically-balanced conventional (TBC) (11,12) and thermodynamically-
balanced inside-out (TBIO) methods of PCR-based synthesis of the codon-optimized PKB2 (Table 1S), S6K1 (Table 2S), and PDK1 (Table
3S) gene sequences. In each table, the coding- or "sense"-strand oligonucleotide primers (5'—3") and the noncoding- or "antisense"-strand
oligonucleotide primers (3'«-5") designed for both the TBC and TBIO strategies are listed for (A) the amino-termina haf and (B) the
carboxy-terminal half of the gene sequence. For each primer, the overal length (nt), the coding region of the gene sequence, the melting
temperature, Ty, and the number of base pairs (bp) for each overlapping region are given. For each primer, the 5'-termina overlapping
nucleotides are indicated in blue color, and the 3'-terminal nucleotides are indicated in red color. Green colored regions of primers indicate

nucleotides that are common to both the 5'- and 3'-overlapping regions. The start and stop codons are capitalized in the primer sequences.



Table 1AS:. Oligonucleotide primers designed for the thermodynamically-balanced conventional (TBC) (11,12) and thermodynamically-
balanced inside-out (TBI1O) methods of PCR-based synthesis of the amino-terminal half of the codon-optimized protein kinase B-2 (PKB2)

gene sequence.

TBC coding or "sense" (S) oligonucleotide priners (5 —3") T, overlap length codi ng TBI O

nane noncodi ng or "antisense" (A) prinmers (3" «5') (°O) (bp) (nt) regi on nane
C S01 gggggggggcat ATGaat gaggt gt ct gt cat caaagaaggct ggct gcacaagcgt ggt 64. 8 19 60 -12-48 10 S19
C A01 gaccgacgtgttcgcaccacttat gt agtt ct ggaccgcaggcgcgat gaagaat gactt 63. 4 29 60 29- 89 | O Sl18rc
C- AO01rc ct ggct gcacaagcgt ggt gaat acat caagacct ggcgt ccgcgctacttcttact gaa ' | O S18
C- S02 gt ccgcgctacttcttact gaagagcgacggct ccttcatt gggt acaaggagcgt ccag 65. 2 22 60 68-127 10 S17
C A02 taacccat gttcctcgcaggt ct ccggggact agt ct gagacggcgggaatttgtt gaag 65. 4 24 60 106- 165 | O Sl6rc
C A02rc at t gggt acaaggagcgt ccagaggcccct gat cagact ct gccgccctt aaacaacttc ' | O S16
C- S03 actctgccgcccttaaacaacttct ccgt agcagaat gccagct gat gaagaccgagcgt 65. 3 21 60 142-201 10 S15
C- A03 gt cgactacttctggct cgcaggcgcgggat t gt ggaaacagt aagcaacggacgt cacc 65. 3 21 60 181- 240 | O Sl4rc
C- AO03rc cagct gat gaagaccgagcgt ccgcgccct aacacctttgtcattcgttgect gcagt gg ' | O-S14
C- S04 gtcattcgttgcct gcagt ggaccacagt cat cgagcgt accttccacgtggattctcca 63.4 22 60 220-279 10 513
C- A04 at ggaaggt gcacct aagaggt ct gct cgcgct cct cacct acgcacggt aggt ct acca 65. 3 21 60 258-317 IO Sl2rc
C- AQ4rc taccttccacgt ggattct ccagacgagcgcgaggagt ggat gcgt gccat ccagat ggt ' IO S12
C 05 gat gcgt gccat ccagat ggt cgccaacagcct gaagcagcgcgccccagg;agli;lggggtc21 64.8 19 69 297-365 | O Si1
C- A05 cgctcctgggcet acct gat gt t cacaccgagggggtt cact gaggaggt gc 64. 8 19 50 347-396 | O Sl10rc
C- AO05rc gcgaggacccgat ggact acaagt gt ggct cccccaagt gact cct ccacg ' | O S10
C- S06 cccaagt gact cct ccacgact gaggagat ggaagt t gcggt cagcaaggcacgcgctaa 64.5 20 60 378-437 10 S09
C- A06 cagtcgttccgtgcgcgatttcact ggtacttact gaagct gat agactttaacgacccg 64. 8 26 60 418- 477 | O S08rc
C- A06r c gt cagcaaggcacgcgct aaagt gaccat gaat gact t cgact at ct gaaat t gct gggc ' | O S08
C S07 acttcgact at ct gaaat t gct gggcaagggcaccttt ggcaaagt catcct ggtgcgtg 65.3 21 60 452-511 10O SO7
C A07 cgtttcagtaggaccacgcactcttccggt gaccggcgat gat gcggt actt ct aggacg 63. 4 29 60 491- 550 | O S06rc
C A07rc gcaaagt cat cct ggt gcgt gagaaggccact ggccgct act acgccat gaagat cct gc ' | O S06
C- S08 t act acgccat gaagat cct gcgt aaggaagt cat t at cgccaaggat gaagt cgct cac 65. 3 21 60 529-588 10O S05
C- A08 cggttcctacttcagcgagt gt gt cagt ggct ct cggcgcaggacgt ctt gt gggcagtg | O S04rc

64. 8 19 60 568- 627

C- A08rc gccaaggat gaagt cgct cacacagt caccgagagccgcgt cct gcagaacacccgt cac | O S04
C- S09 cct gcagaacacccgt cacccgttcttaact gcgct gaagt at gcctttcagacccacga 63.5 23 60 609-668 10O S03
C A09 tt cat acggaaagt ct gggt gct ggcggacacgaaacact acct cat acggtt gccccca 64. 5 20 60 646- 705 | O S02rc
C- A09rc aagt at gccttt cagacccacgaccgcct gt gcttt gt gat ggagt at gccaacgggggt ' | O S02
C-S10 t ggagt at gccaacgggggt gagctgttcttccacct gt cccgt gagcgcgtcttcacag 64. 8 19 60 686-745 10 S01




Table 1BS: Oligonucleotide primers designed for the thermodynamically-balanced conventiona (TBC) (11,12) and thermodynamically-
balanced inside-out (TBIO) methods of PCR-based synthesis of the carboxy-terminal half of the codon-optimized protein kinase B-2 (PKB2)

gene sequence.
TBC codi ng Il ength overlap T, coding or "sense" (S) oligonucleotide priners (5 —3") TBI O
nane regi on (nt) (bp) (°O noncodi ng or "antisense" (A) prinmers (3" «5') nane
C Al0 727-786 60 19 64. 8 gcactcgcgcagaagt gt ctcct cgcacgcgcgaaaat accacgt ct ct aacagagccga | 0O A0l
G Ss11 tttatggtgcagagattgtctcggctctggagtacttgcact cgcgt gacgtggtatacc |10 A02rc
761-820 60 26 64. 8
C-Slirc aaat accacgt ct ct aacagagccgagacct cat gaacgt gagcgcact gcaccatatgg | 0O A02
C All 801-860 60 20 64.5 gagcgcact gcaccat at ggcgct gt agtt cgacctcttggactacgacctgtttctacc |0 AO3
G Ss12 839-898 60 29 63. 4 acct gat gct ggacaaagat ggccacat caagat cact gactttggcttgtgcaaagaag |10 04rc
C-Sl2rc "7 tggactacgacctgtttctaccggtgtagttctagtgactgaaaccgaacacgtttcttc 10 A04
C Al12 875-934 60 24 63. 7 gactgaaaccgaacacgtttcttccgtagtcactgccccggtggtacttttggaagacac | O A0S
C S13 912-971 60 23 65. 3 ggccaccat gaaaacctt ct gt gggacgccggagt acct ggcccct gaggt gct ggagga |1 O A06rc
C-Sl3rc "7 ccggtggtacttttggaagacaccct gcggcect cat ggaccggggact ccacgacct cct | O AO6
C Al13 954-1013 60 18 65. 3 gggact ccacgacctcctgttact gat accggcacggcacct gaccacccccgacccaca | O A07
CS14 act ggt gggggct gggt gt ggt cat gt acgagat gat gt gcggccgecctgeccgttctaca |10 AO8rc
995-1054 60 19 66. 9
C-Sl4rc t gaccacccccgacccacaccagt acat gct ct act acacgccggcggacggcaagat gt | O AO8
C Al4 1037-1096 60 18 65. 2 cggcggacggcaagat gt t ggt cct ggt gct cgcggacaagat caatt aggactacctcc |1 O A09
C S15 1072-1131 60 o5 64. 6 ctgttctagttaatcctgatggaggaaat ccgctttccgcgcacgttaagcccagaggecc |10 AlOrc
C- Sl5rc "~ gacaagat caattaggact acctcctttaggcgaaaggcgcgt gcaattcgggtctccgg |0 Al0
C Al5 1113-1172 60 19 64. 8 gtgcaattcgggtctccggttcagggacgaccgacccgacaatttcttcctgggcettcgt IO ALl
C-S16 1150-1209 60 23 63. 5 ct gt t aaagaaggacccgaagcagcgcct gggt ggggggccaagcgat gccaaggaggtc 10O Al2rc
C-Slérc "7 gacaatttcttcctgggcttcgtcgecggacccaccceccecggttcgetacggttcctccag |10 Al2
C Al6 1190-1249 60 20 64.5 gttcgctacggttcctccagtacct cgt ggcaaagaaggact cgt agttgaccgtcctge |10 Al3
C Ss17 1230-1289 60 20 64. 5 gagcat caact ggcaggacgt ggt ccagaagaagt t act gccaccgtt caaacct caggt | O Aldrc
C-Sl7rc "7 ctcgtagttgaccgtcctgcaccaggtcttcttcaat gacggt ggcaagtttggagtcca |10 Al4
C Al7 1269-1328 60 21 65. 3 cggtggcaagtttggagt ccagt gcaggct ccagct gt gt gcgat gaagctgctacttaa |0 AlS
C-S18 1303-1362 60 26 64. 8 gacacacgct actt cgacgat gaatttaccgcccagt ccat cacaat cacacctcctgac |10 Al6rc
C-Sl8rc "7 ctgtgtgcgat gaagct gct actt aaat ggcgggt caggt agt gt t agt gt ggaggactg |1 O Al6
C- Al18 1341-1400 60 22 63. 4 gtagtgttagtgtggaggact ggcgat act at cggacccgaat gacct cgacctggtcge |0 Al7
C S19 ttact ggagct ggaccagcgt acccactttccgcagttctcctact cggcgagcatccge |10 Al8rc
1381-1440 60 20 64.5
C-Sl19rc aat gacct cgacct ggt cgcat gggt gaaaggcgt caagaggat gagccgct cgtaggcg |1 O A18
C- Al19 1423-1482 60 18 65. 2 at gagccgct cgt aggcgcet cACTatt act gagct cct aggccgcgact cgecgegegege |1 O Al19




Table 2AS: Oligonucleotide primers designed for the thermodynamically-balanced conventional (TBC) (11,12) and thermodynamically-
balanced inside-out (TBIO) methods of PCR-based synthesis of the amino-terminal half of the codon-optimized p70 40S ribosomal protein S6
kinase-1 (S6K 1) gene sequence.

TBC coding or "sense" (S) oligonucleotide priners (5 —3") T, overlap length codi ng TBI O

nane noncodi ng or "antisense" (A) prinmers (3" «5') (°O) (bp) (nt) regi on nane
C S01 gaaggt cgt cat ATGcgt cgccgt cgecegt cgggacggcettttacccageccccggacttc 64.5 20 60 -12-48 10 S22
C A01 aaat gggt cggggcct gaaggcgct ggcact t cgact cct gt accgt cct cacaaact gt 63. 4 29 60 29-88 | O S21rc
C- AO01rc tttacccagccccggacttccgcgaccgt gaagct gaggacat ggcaggagt gttt gaca ' | O S21
C 02 gacat ggcaggagt gttt gacat t gacct ggaccagccagaggacgcgggcg;gg?ggg; 645 20 69 67-135 | O S20
C A02 cgagact cct act cgacctcctccccccagt cgacttgct ct cgt acct agt acc 63. 4 21 55 116-170 | O-S19rc
C- A02rc gct ct gaggat gagct ggaggaggggggt cagct gaacgagagcat ggat cat gg ' IO S19
C- S03 gaacgagagcat ggat cat ggcggagt t ggaccat acgaactt ggcat ggaacattgtga 63.6 27 60 150-209 10 S18
C- A03 tatgcttgaaccgtaccttgtaacactctttaaactttagagtctttgatcacacttggc 63. 2 26 60 183-242 IO Sl7rc
C- AO03rc at acgaactt ggcat ggaacat t gt gagaaat t t gaaat ct cagaaact agt gt gaaccg ' | O S17
C- S04 gaaat ct cagaaact agt gt gaaccgcgggccagaaaaaat ccgcccagaatgttttgag 63.6 27 60 217-276 10 S16
C- A04 cttttttaggcgggt cttacaaaact cgacgaagcccat gaaccatttcccccgat acct 63. 3 21 60 250-309 | O S15rc
C- AO4rc gaaaaaat ccgcccagaat gttttgagct gctt cgggt act t ggt aaagggggct at gga ' | O S15
C- S05 ct t ggt aaagggggct at ggaaaggt gt t t caggt gcgcaaagt aacaggagcaaat act 63. 2 26 60 289-348 10 S14
C- A05 acgcgtttcattgtcctcgtttatgacccttttagaagcggtacttccacgaatttttcc 63. 5 23 60 393-382 | O Sl13rc
C- A05rc t gcgcaaagt aacaggagcaaat act gggaaaat ctt cgccat gaaggt gct t aaaaagg ' | O S13
C- S06 cgccat gaaggt gct t aaaaaggcaat gatt gt gcgcaacgct aaagat acagct catac 64. 8 26 60 360-419 10 S12
C- A06 gcgttgcgatttctatgtcgagtatgttttcgtcttgecttataagacctccttcatttc 63. 6 27 60 394-453 | O Slirc
C- A06r c cgcaacgct aaagat acagct cat acaaaagcagaacggaat at t ct ggaggaagt aaag ' IO S11
C S07 gaacggaat at t ct ggaggaagt aaagcat ccgtt cat cgt ggat ct gat ct acgccttt 63.5 23 60 427-486 10 S10
C A07 agcacct agact agat gcggaaagt ct gaccacct ttt gagat ggagt aggacct cat ag 63. 5 23 60 464-523 I O S09rc
C A07rc t cgt ggat ct gat ct acgccttt cagact ggt ggaaaact ct acct cat cct ggagt at ¢ ' | O S09
C- S08 actctacctcat cct ggagt at ct cagt ggaggagaact gttt at gcagct ggagcgt ga 63. 4 22 60 501-560 10O S08
C- A08 acaaat acgt cgacct cgcact ccctt aaaaat acct t ct gt gacggacgaagat ggacc 64. 5 20 60 539-598 | O S07rc
C- A08rc tgtttatgcagct ggagcgt gagggaatttttat ggaagacact gcctgcttctacctgg ' | O S07
C- S09 cactgcctgcttctacct ggccgaaat cagcat ggctttggggcatttacat cagaaggg 63.5 23 60 579-638 10O S06
C A09 aaccccgt aaat gt agt ctt cccct agt agat ggcgct ggact t cggcctctt at agt ac 63. 4 29 60 616-675 | O S05rc
C- AQ09rc ttggggcatttacat cagaaggggat cat ct accgcgacct gaagccggagaat at cat g ' | O S05
C Ss10 cct gaagccggagaat at cat gct gaaccaccaaggt cat gt gaaact gacagactttgg 64.8 26 60 654-713 10O S04
C Al0 ccagtacactttgact gtct gaaaccggacacgtttcttagat aagtactaccttgtcag 63. 5 29 60 688—747 | O S03rc
C- AloOrc ggt cat gt gaaact gacagact tt ggcct gt gcaaagaat ct att cat gat ggaacagt c ' | O S03
G Ss11 gcaaagaat ct att cat gat ggaacagt cacacacacctttt gt ggaacaattgaataca 63.9 30 60 719-778 10 S02
C All gt gt gt ggaaaacaccttgttaacttat gt accggggactttagaact acgcgt caccgg 63. 4 21 60 749-808 | O S01rc
C-Allrc cacacacctttt gt ggaacaatt gaat acat ggcccct gaaat ctt gat gcgcagt ggcc ' | O S01
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Table 2BS: Oligonucleotide primers designed for the thermodynamically-balanced conventiona (TBC) (11,12) and thermodynamically-
balanced inside-out (TBIO) methods of PCR-based synthesis of the carboxy-terminal half of the p70 40S ribosomal protein S6 kinase-1

(S6K 1) gene sequence.

TBC codi ng Il ength overlap T, coding or "sense" (S) oligonucleotide priners (5 —3") TBI O
nane regi on (nt) (bp) (°O noncodi ng or "antisense" (A) prinmers (3" «5') nane
G Ss12 788-847 60 21 63. 4 aaat ct t gat gcgcagt ggccacaat cgt gct gt ggat t ggt ggagt ct gggagcattaa |10 AO0lrc

C-Sl2rc " tttagaactacgcgtcaccggtgttagcacgacacct aaccacct cagaccct cgtaatt | O A01
C Al12 822-882 60 25 64. 6 ctaaccacctcagaccctcgtaattacatactgtacgactgacctcgtggcggtaagtga |0 A02
C S13 863-922 60 20 64. 5 ct ggagcaccgccatt cact ggggagaat cgcaaaaagacaat t gacaagat cct gaagt | O A03rc
C-Sl3rc "7 gacctcgtggecggt aagt gacccctcttagegtttttctgttaactgttctaggacttca |10 A03
C Al13 890-949 60 33 64.8 tagcgtttttctgttaactgttctaggacttcacgtttgagttaaacggaggcat ggagt | O A04
CS14 924-983 60 26 64. 8 caaact caatttgcctccgtacct cacacaagaagcccgt gat ct gctt aaaaagct gect | O AO5rc
C-Sl4rc "7 gtttgagttaaacggaggcat ggagt gtgttcttcgggcactagacgaatttttcgacga |O A0S
C Al4 956-1018 60 25 64. 6 gggcactagacgaatttttcgacgactttgcgttacgacgaagagcagaccctcgaccag | O AO6
C- S15 ttctcgtctgggagcet ggt cct ggggacgcet ggagaagtt caagct catccattctttcg 10 AO7rc
999-1058 60 20 64.5
C-Sl5rc aagagcagaccct cgaccaggacccct gcgacct ctt caagtt cgagt aggt aagaaagc | O A07
C Al5 1032-1091 60 27 63.6 tcttcaagttcgagtaggt aagaaagcggt gt aattgacccttcttgaagaccgagegtt | O AO8
C- S16 1071-1130 60 21 63. 4 ggaagaactt ct ggct cgcaaggt ggagccaccgttt aaacctctgttgcaatctgagga |10 A09rc
C-Slérc " ccttcttgaagaccgagcgtt ccacct cggt ggcaaattt ggagacaacgttagact cct I O AO9
C Al6 1104-1163 60 27 63. 6 caaatttggagacaacgttagactccttctacattcagtcaaactaaggttcaaatgtgc |0O AlO
C Ss17 1135-1194 60 29 63. 5 gt aagt cagtttgattccaagtttacacgccagacacct gt cgat agt ccagatgactca |10 Allrc
C-Sl7rc "7 cattcagtcaaact aaggtt caaat gt gcggt ct gt ggacagct at caggt ct act gagt IO ALl
C Al7 1172-1231 60 23 63. 5 gacagct at caggt ct act gagt t gagagt cactttcacggttagt ccagaaagacccaa |O Al2
C-S18 1210-1269 60 29 63. 4 gccaat caggtctttctgggttttacatacgtggctccatctgtacttgaaagtgtgaaa |10 Al3rc
C-Sl8rc " cgottagt ccagaaagacccaaaat gt at gcaccgaggt agacat gaactttcacacttt | O A13
C- Al18 1243-1302 60 27 63. 6 cgaggt agacatgaactttcacactttcttttcaagaggaagctcggtttttaggcgagt IO Al4
C S19 1281-1340 60 29 63. 4 ctt cgagccaaaaat ccgct cacctcgtcgcectttattggcagcccacgtacacctgtcag |10 Albrc
C-Sl9rc " gaagctcggtttttaggcgagt ggagcagcgaaat aaccgt cgggt gcat gt ggacagtc |1 O Al5
C Al19 1321-1380 60 20 64.5 tcgggtgcat gt ggacagt cgggt cagtttaaat cgggacccct aaagacccctgcgcca | O Al6
C S20 1362-1421 60 19 64. 8 ggatttct ggggacgcggt gct t cggcaagcacagcaaat cct cagacacctgtggaata |10 Al7rc
C- S20rc "7 cctaaagacccct gcgccacgaagecgtt cgt gt cgtttaggagt ct gt ggacacctt at | O Al7
C A20 1396-1455 60 26 64.8 cgtttaggagtctgtggacaccttatgggttacctttgttcaccgtaactcgtctaccta |0 Al8
G s21 1433-1492 60 23 63. 5 caagt ggcat t gagcagat ggat gt gacaat gagt ggggaagcat cggcaccacttccaa |10 Al9rc
C S2irc "7 gttcaccgtaactcgtctacctacactgttactcaccccttcgtagccgt ggt gaaggtt | O A19
G A21 1472-1531 60 21 63.4 ttcgtagccgtggt gaaggttaagcggt cggcttgagacccggtatgttcttcgttcgga |0 A20
C S22 1511-1570 60 21 63. 4 ggccat acaagaagcaagcctttccgat gat ct ccaaacggccagagcacctgcgtatga |10 A2lrc
C S22rc " ccggtatgttcttcgttcggaaaggct act agaggtttgecggt ct cgt ggacgcat act | O A21
C- A22 1551-1610 60 20 64.5 cggtctcgtggacgcatacttagacACTatt at cccgacgacgctggcgactcgttattg |0 A22
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Table 3AS: Oligonucleotide primers designed for the thermodynamically-balanced conventional (TBC) (11,12) and thermodynamically-
balanced inside-out (TBIO) methods of PCR-based synthesis of the amino-terminal half of the codon-optimized phosphoinositide-dependent
protein kinase-1 (PDK 1) gene sequence.

TBC codi ng or "sense" (S) oligonucleotide primers (5 —3") T, overlap length codi ng TBI O

nane noncodi ng or "antisense" (A) priners (3 «5') (°O) (bp) (nt) regi on nane
C S01 act gact cat ATGgcccgt accaccagccagct gt at gacgeccgtg 66.5 20 46 -10-36 10 S24
C A01 cggt cgacat act gcggcacggct aggt ct cgaggcaacacaat acaaggacgggcaggg 64 5 20 60 17-76 | O S23rc
C- A01rc gccagct gt at gacgccgt gccgat ccagagcet ccgttgtgttatgttcctgeccgtccc ' | O S23
C-S02 gttatgttcctgcccgtccccat caat ggt gcgt acccagact gagagct ccacgeccgecc 68. 6 20 60 57-116 10O S22
C- A02 t gact ct cgaggt gcggcggaccgt aaggaccaccgt cggcagt cccgggecggt acct g 67 2 16 60 97-156 | O S21rc
C- A02rc act gagagct ccacgccgcct ggcatt cct ggt ggcageccgt cagggcccggcecat ggac ' | O S21
C-S03 gggcccggccat ggacggcact gcagccgagcect cgeccgggegecggcet ccct gcagca 67. 2 17 60 141-200 10O S20
C- A03 cggccgagggacgt cgt acgggt cggaggeggt gt cggagegtttttcgecgggactcctg 63 6 26 60 184-243 | O-S19rc
C- A03rc gccggcet ccct gcagceat gecccagcect ccgeccacagcect cgcaaaaagcgecct gaggac ' IO S19
C- S04 agcct cgcaaaaagcgccct gaggactttaagttt ggt aaaat cctt ggt gaaggctctt 63.6 27 60 218-277 10 S18
C- A04 aaccattttaggaaccactt ccgagaaaaaggt gccaacaggaccgagcacttgaccgtt 65. 3 21 60 251-310 IO Sl7rc
C- Al4rc tt ggt aaaat cctt ggt gaaggctctttttccacggtt gt cct ggct cgt gaact ggcaa ' | O S17
C- S05 t cct ggct cgt gaact ggcaacct cccgt gaat at gcgat caaaat t ct ggagaagcgtc 64. 8 26 60 290-349 10 S16
C- A05 acgctagttttaagacctcttcgcagtatagtaatttcttttgttccagggcatacattg 640 32 60 324-383 | O Sl5rc
C- A05rc t gcgat caaaat t ct ggagaagcgt cat at cat t aaagaaaacaaggt cccgt at gt aac ' | O S15
C- S06 at cat t aaagaaaacaaggt cccgt at gt aacccgt gagcgcgat gt cat gt cgcgcctg 66.5 20 60 352-411 10514
C- A06 cgct acagt acagcgcggacct agt gggcaagaaacaat t cgaaat gaagt gt aaagt cc 65 3 o5 60 392-451 | O Sl13rc
C- A06r ¢ gcgat gt cat gt cgcgcct ggat caccegttctttgttaagetttacttcacatttcagg ' | O S13
C- S07 gttaagctttacttcacatttcaggacgacgagaagctgtatttcggccttagttatgecc 63.7 24 60 427-486 10O S12
C A07 gacat aaagccggaat caat acggtttttaccacttgacgaatttatataagcgttttag 63 3 36 60 463-522 | O Slirc
C- A07rc ctgtatttcggccttagttatgccaaaaat ggt gaact gcttaaatatattcgcaaaatc ' IO S11
C-S08 aaaaat ggt gaact gctt aaat at at t cgcaaaat cggt t cat t cgat gagacct gt acc 65. 4 24 60 487-546 10 S10
C- A08 ccaagt aagct act ct ggacat gggcaaaaat gt gccgact ct agcacagacgaaat ct c 65 4 2 60 523-582 I O S09rc
C- A08rc ggttcattcgat gagacctgtacccgtttttacacggct gagat cgtgtctgcetttagag ' | O S09
C- S09 gctgagat cgt gt ct gcttt agagt actt gcacggcaagggcat catt caccgt gacctt 65.4 24 60 559-618 10O S08
C- A09 ttcccgt agt aagt ggcact ggaatttggcectttt gt aaaacaatttacttctatacgtg 63 8 35 60 595-654 IO S07rc
C- A09rc aagggcat catt caccgt gacctt aaaccggaaaacattttgttaaat gaagat at gcac ' | O S07
C-S10 aaccggaaaacattttgttaaat gaagat at gcacattcagat cacagattttggtacag 64.0 28 60 620-679 10O S06
C- Al0 gt gt aagt ct agt gt ct aaaaccat gt cgtttt cagaat aggggtctctcgtttgttcgg 65 3 27 60 652-711 | O S05rc
C- AlOrc cacatt cagat cacagattttggtacagcaaaagtcttat ccccagagagcaaacaagcc ' | O S05
CSsl1 gt ctt at ccccagagagcaaacaagcccgt gccaact catt cgt gggt acagcgcagt ac 65. 3 21 60 685-744 10O S04
C All aagcacccat gt cgcgt cat gcaaagaggt ct cgacgagt gcct ctt caggcggacattc 65 3 21 60 794-783 | O S03rc
C- Allrc ttcgt gggt acagcgcagt acgtttct ccagagct gct cacggagaagt ccgect gt aag ' | O S03
C-Ss12 acggagaagt ccgcct gt aagagtt cagacctttgggctcttggttgcattatttaccag 63.0 26 60 763-822 10O S02
C Al2 cccgagaaccaacgt aat aaat ggt cgaacaccgt ccagagggt ggaaaggcacgaccat 64 5 20 60 797-856 | O S01rc
C-Al2rc gggctcttggttgcattatttaccagctt gt ggcaggtctcccacctttcecgtgetggta ' I O S01

12



Table 3BS: Oligonucleotide primers designed for the thermodynamically-balanced conventiona (TBC) (11,12) and thermodynamically-
balanced inside-out (TBIO) methods of PCR-based synthesis of the carboxy-terminal half of the codon-optimized phosphoinositide-
dependent protein kinase-1 (PDK 1) gene sequence.

TBC codi ng I ength overlap T, codi ng or "sense" (S) oligonucleotide primers (5 —3") TBI O
nane region (nt) (bp) (°0O noncodi ng or "antisense" (A) priners (3 «5') nane
C S13 837-896 60 20 64. 5 cccacctttccgtgcectggtaacgagtatcttatttttcagaagat cattaagttggaata |10 AOlrc

C-Sl3rc "7 ggot ggaaaggcacgaccatt gct cat agaat aaaaagt cttct agt aatt caacctt at | O A01
C- Al13 859-918 60 38 62. 7 ctcatagaat aaaaagtcttctagtaattcaaccttatactgaaaggtctttttaagaag |0 A02
C-Ss14 882-941 60 37 64. 1 cattaagttggaat at gactttccagaaaaattcttccct aaggcacgtgacctcgtgga |10 AO3rc
C-Sl4rc "7 gtaattcaaccttatactgaaaggtctttttaagaagggattccgtgcact ggagcacct | O A03
C Al4 922-981 60 20 64.5 ttccgtgcactggagcacctctttgaaaaccaaaatctacggtgtttcgcgaatccgaca |0 A04
C-S15 960-1019 60 29 65. 3 t gccacaaagcgct t aggct gt gaggaaat ggaaggtt acggt cct ct t aaagcacaccc | O AO5rc
C-Sl5rc "7 acggtgtttcgcgaatccgacactcctttaccttccaat gccaggagaatttcgtgtggg |10 A0S
C- Al5 998-1057 60 22 65. 3 tgccaggagaatttcgt gt gggcaagaaact caggcagt gcaccctcttggacgtggtcg |10 A06
C-S16 1040-1099 60 18 65. 2 gggagaacct gcaccagcaaacgcct ccgaagct caccgcttacctgccggctatgtcgg 10 A0O7rc
C-Slérc "7 ccctcettggacgt ggtcgtttgecggaggcettcgagt ggcgaat ggacggccgat acagecc |1 O AO7
C- Al6 1082-1141 60 18 65. 2 tggacggccgat acagccttctgcetactcct gacgat accgttaatactgttagaggact | O A08
C Ss17 1113-1172 60 29 64. 9 ctgctatggcaatt at gacaat ct cct gagccagtttggct gt atgcaggtgtcttcgag 10 A09rc
C-Sl7rc "7 gacgat accgttaat act gtt agaggact cggt caaaccgacat acgt ccacagaagctc |1 O A09
C Al7 1152-1211 60 21 63. 4 gacat acgt ccacagaagct cgaggaggagt gt gagggacagt cggaggct gt gcccgga | O Al10
C-S18 1196-1255 60 16 64. 7 cctccgacacgggcect gccgcagcegt t caggcagcaacat cgagcagt acattcacgatc 10 Allrc
C-Sl8rc " ggaggct gt gcccggacggcegt cgcaagt ccgt cgtt gt aget cgt cat gt aagt gctag 1 O All
C-Al8 1233-1292 60 23 63. 5 gtagctcgtcat gtaagt gct agacct gagctt gaggaaacttgacct gaat gt caaaag |10 Al2
C-S19 1266-1325 60 27 63. 6 ctcctttgaactggacttacagttttccgaagat gagaagcgtctgttgct ggagaagca |10 Al3rc
C-Sl9rc "7 gaggaaactt gacct gaat gt caaaaggcttctact cttcgcagacaacgacctcttcgt | O AL3
C Al9 1304-1363 60 22 65. 3 tcgcagacaacgacctcttcgtccgaccgccatt gggaaccgt ggt caaacatcttttat IO Al4
C- S20 1334-1393 60 30 65. 3 gt aacccttggcaccagttt gt agaaaat aacttaattct gaagat gggcccagtggata |10 Albrc
C-S20rc "7 cattgggaaccgtggtcaaacatcttttattgaattaagacttctacccgggtcacct at | O Al5
C A20 1372-1431 60 22 65. 3 gacttctacccgggtcacctattcgegtt cccaaat aaacgt gcagcggct gt cgacaac |1 O Al6
C s21 1413-1472 60 19 64.8 acgt cgccgacagct gtt gct cacagaaggt ccacatttat attacgtggaccctgtcaa 10 Al7rc
C S2irc "~ tgcagcggct gt cgacaacgagt gt ctt ccaggt gt aaat at aat gcacct gggacagt t | O AL7
C A21 1445-1504 60 28 64. 0 gtgtaaat at aat gcacctgggacagttgtttcaagactttccactttaaggaaccagtg |0 Al8
C S22 1480-1539 60 o5 62. 9 ct gaaaggt gaaat t cctt ggt cacaagaactt cgt ccagaggccaagaattttaaaact I O Al9rc
C S22rc "7 gactttccactttaaggaaccagtgttcttgaagcaggtctccggttcttaaaattttga |10 Al9
C A22 1512-1571 60 28 64. 0 agcaggtctccggttcttaaaattttgaaagaaacaggt gt gcggattggcat gcat gat | O A20
C S23 1551-1610 60 21 63.3 cacgcctaaccgt acgt act at ct gat ggacccgagcggt aacgcacacaagtggtgccg 10 A2lrc
C- S23rc "7 gtgcggattggcat gcat gat agact acct gggct cgccattgegtgtgttcaccacgge |10 A21
C A23 1592-1651 60 19 64.8 tgcgtgtgttcaccacggcattctaggtcctccaaaccgcagttgcaatggtctcggtgg |10 A22
C-S24 1631-1690 60 21 65. 3 gt caacgt t accagagccacccggacgccgct gt gcagTAAt gat agct cgaggat ccgc 1 O A23rc
C-S24rc "~ cagttgcaat ggt ct cggt gggcct gcggcgacacgt cATTact at cgagct cctaggeg |1 O A23
C- A24 1673-1702 60 18 63. 0 ctatcgagctcctaggcgagt cgaattt at | O A24
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