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Supplementary Figures

Supplementary Figure 1. The sequence alignment of natural-type (Query) and modified (codon optimized) DNA for nucleocapsid (NP) gene of
Ebola virus for accession number MG572235.1.

*The specific-coloured symbols stand for (*): Transversion change, (): Transition change and (]): Unchanged nucleotide.
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Supplementary Figure 2. The sequence alignment of natural-type (Query) and modified (codon optimized) DNA for VP35 gene of Ebola virus
for accession number MG572235.1.

*The specific-coloured symbols stand for (*): Transversion change, (): Transition change and (]): Unchanged nucleotide.
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Supplementary Figure 3. The sequence alignment of natural-type (Query) and modified (codon optimized) DNA for VP40 gene of Ebola virus
for accession number MG572235.1.

*The specific-coloured symbols stand for (*): Transversion change, (): Transition change and (]): Unchanged nucleotide.
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Supplementary Figure 4. The sequence alignment of natural-type (Query) and modified (codon optimized) DNA for glycoprotein (GP) gene of
Ebola virus for accession number MG572235.1.

*The specific-coloured symbols stand for (*): Transversion change, (): Transition change and (]): Unchanged nucleotide.
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Supplementary Figure 5. The sequence alignment natural-type (Query) and modified (codon optimized) DNA for VP30 gene of Ebola virus for
accession number MG572235.1.

*The specific-coloured symbols stand for (*): Transversion change, (): Transition change and (]): Unchanged nucleotide.
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Supplementary Figure 6. The sequence alignment of natural-type (Query) and modified (codon optimized) DNA for VP24 gene of Ebola virus
for accession number MG572235.1.

*The specific-coloured symbols stand for (*): Transversion change, (): Transition change and (|): Unchanged nucleotide.
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Optimized ARAR ACC RAC GRC TTC GCG CCG GCG TGG TCT ATG ACC CGT BRAC CTG TTC CCG CAC CTG TTC
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Optimized GGT ATC CAG GAC CAG CTG ATC GAC CAG TCT CTG ATC GRR CCG CTG GCG GGT GCG CTG GGT

Query CTG ATC TCT GAT TGG CTG CTA ACA ACC AAC ACT AAC CAT TTC RAC ATG CGA ACA CAA CGT
0 1 T 0 1 - o I 1 A I I O I Y Y o Y B
Optimized CTG ATC TCT GAC TGG CTG CTG ACC ACC AAC ACC AAC CAC TTC AAC ATG CGT ACC CAG CGT

Query GTC RAG GAAR CRA TTG AGC CTA ARAR ATG CTG TCG TTG ATT CGA TCC AAT ATT CTC AAG TTT
I | NN N el Y 12 1 O s I U R [ [ I 11# 1
Optimized GTT AAR GAA CAG CTG TCT CTG RRA ATG CTG TCT CTG ATC CGT TCT AAC ATC CTG AAA TTC

16




Medinformatics Vol. XX Iss. XX yyyy

DOI: 10.47852/MEDIN42021822819

I N K L D

Query ATT RAC RRE TTE GAT
| I e #0 I

Optimized ATC RAC RRA CTG GAC
I G T Q@ N

Query ATT GGA ACT CRA BAT
| N EE
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Supplementary Figure 7. The sequence alignment of natural-type (Query) and modified (codon optimized) DNA for polymerase (L) gene of

Ebola virus for accession number MG572235.1.

*The specific-coloured symbols stand for (*): Transversion change, (+): Transition change and (]): Unchanged nucleotide.
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Query AGA CEG CGA CTA AAT ACGA GGG AAT AAT CGC TCA ACA TGG TTT
bl o T 1 1 1 A I I N I B B O

Optimized CGT GGT CGT CTG AAC CGT GGT AAC BAC CGT TCT ACC TGG TTC
D I L ¢ Y ¢ D Y I F W ® I b

Query GAT ATC CTA GGT TAT GGA GAT TAT ATT TTT TGGC AAA ATA CCA
| [l FIE Trs 0= 1is L0# Tl Lis L0 Ll be* 1l

Optimized CAC ATC CTG GGT TAC GGT GAC TAC ATC TTC TGC AAA ATC CCG
pD T ¢ &6 L P H A A K D W ¥ H

Query GAT ACA CAA GGC CTC CCA CAT GCA GCC AAG GAC TGG TAT CAT
| [ R FI# 10 10# 11 L0& 10> Li# L il s 1l

Optimized GAC ACC CAG GGT CTG CCG CAC GCGC GCE AAR GAC TGG TAC CAC
A I ¢ & H T H I Vv S ¥V s T &

Query GCT ATT CAA GGC CAT ACA CAC ATC GTG TCC GTC TCT ACA GCA
N I (IR I 1 O 1 Y A T AV B O A

Optimized GCG ATC CAG GGT CAC ACC CAC ATC GTT TCT GTT TCT ACC GCG
K D I I T ¢ R F N L L I A

Query BAAC GAC ATA ATC ACC TGT CGA TTT AAT ACT TTA CTG ATT GCT

| FEE 1 L0 1 1tis 1 1is 1w 1l [# 110 [1#% 11*

Optimized ARA GAC ATC ATC ACC TGC CGT TTC AAC ACC CTC CTG ATC GCG
D & v ®E & D Y P L B E T ¥V 8

Query GAT TCA GTT CAT TCA GAT TAC CCT TTA CCA GAA ACA GIG TCT

| [ B I T O O I R I I A O T N 2 B o B B

Optimized CAC TCT GTT CAC TCT GAC TAC CCGC CTE CCG GAA ACC GTT TCT
D ¥ L I s L L &G S8 E @& Y F v

Query GAT TAT TTA ATC TCA TTG CTA GGA TCA GAA GGT TAC ARRA GTC
| I (IR S I TR O I 1 O o I o N O B O O U B

Optimized GAC TAC CTG ATC TCT CTG CTG GGT TCT GARAR GGT TAC AARA GTT
L ¢ L K I @ L ¢ S N Y T E

Query TTA TEC TTA GCA AAG ATC CRA CTC TGC TCA AAT TAC ACT GAG
y FI# 10 00 D& 0= 10 Ll bis Ll s 1l

Optimized CTG TGC CTG GCG ARA ATC CAG CTG TGC TCT AAC TAC ACC GRRE
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Query ACT CAA ATG CAT TTA GCT GTA AAT CAT ACA CTT GAG GAA CTT

| | R [# 1% 11* 11 [1i# 10> L0 bis LEE e

Optimized ACC CAG ATG CAC CTG GCC GTT RAC CAC ACC CTC GARA GRA CTGC
R P © 0 I E K ¥V R E F H 0 M

Query AGG CCA CAA CAG ATT CGC AAG GTA AGG CGAA TTC CAT CAR ATG

*|* | | I T0s DE= s b= >0 0ir i bis his 1l

optimized CGT CCG CAG CRGE ATC CGT ARR GTT CGT GRA TTC CAC CRG ATG
T P Q¢ © L € E L F S ¥V © K H

Query ACT CCT CARA CAR CTC TGT GAG TT: TTT TCA GTG CAA AAG CAT
| [1* | [1# 11* [1% [ N L BT N

Optimized ACC CCG CAG CAG CTG TGC GAA CTG TTC TCT GIT CAG AAR CAC
H S E K I g K Vv K K H A T

Query CAT AGC GAA AAG GCT ATC CAA ARA GTA AAG AAG CAT GCA ACA
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optimized CAC TCT GRR BRR GCG ATC CAG RRR GTT RRA RARAR CAC GCG ACC
j I I I F E T ¥ C ¥ F ® ¥ 8

Query CCA ATA ATA ATC TTT GAR ACA TAT TGT GTG TTT ARAR TAC AGC
| 1 o O 1o 11 I T I I 2 I o I I Y I I e

Optimized CCG ATC ATC ATC TTC GAA ACC TAC TGC GTT TTC AAA TAC TCT
D s @ G T W Y 8 VvV T ] D R C

Query CAT AGT CAG GGT ACG TGE TAC AGT GTC ACT TCT GAC AGA TGC

| LD T L= Ll rrr *=p b tbs Lel bl *i= nd

optimized GAC TCT CAG GGT ACC TGGE TAC TCT GTT ACC TCT GAC CGT TGC
g ¥ I K R N Q F P E L r M I

Query TCT TAC ATC AAR AGA AAC CAAR TTT CCT CCA CTA CCT ATG ATC

10 0 T o 1 1 I I I O I I . B O

Optimized TCT TAC ATC ARA CGT AAC CAG TTC CCG CCG CTE CCG ATG ATC
F ¥ H L D H E F L F s T K V¥

Query TTT TAT CAC TTA GAT CAT CCT CCG TTA TTC TCC ACC AAR GTG
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Query TTT ATT RRE GAT CGT GCT ACT GCA GTC GAG BRARR ACE TGC TGG

| | 0 0 S 1 1 I O 1 I I I T I o U I

Optimized TTC ATC RRE GAC CGT GCE ACC GCG GTT GAR BAR ACC TGC TGG
N vV L &G Y N P P N K F A T K

Query AAT GTT CTT GGT TAT AAC CCA CCC AAT ARA TTT GCT ACA ARA

| 0 0 I 1 2 T 1 1Y I T T B I

Optimized RAC GTT CTG GGT TAC RAC CCG CCG RAC RRR TTC GCG ACC RRR
L E ©Q E N F s I E s ¥ L H ¥

Query CTT GARA CAG GAGZ BAT TTC TCAR ATA GAG AGT GTC CTA CAT TAT
1> | 1L 0 LI L1 L0 10 L& **1 Li# 1I# [1# |11

Optimized CTG GAA CAG GAR ARC TTC TCT ATC GRAA TCT GTT CTG CAC TAC
L L P E ¥ R N F 8 F 5 L EKE E

Query CTT CTC CCG GAG TAC CGG AAC TTC TCT TTT TCA CTC AAG GAG
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Optimized CGT GCE TTC GGT ARA CTE CCG TAC CCG ACC CGT AAC GTT CAG
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Query TTA GCA GAT GGT TTG GCG ARA GCA TTC CCA AGC AAT ATG ATG

| | [ 10 I I I O O B e 2

Optimized CTG GCGE GRC GGT CTE GCE ARR GCG TTC CCG TCT AAC ATG ATG
O K E s L L H £ A S W H H T

Query CRAR RBRZ GRAE AGC CTT TT: CAT CARR GCG TCT TGG CAT CAC ACE

| 0 U O Tt 2 T 1 1 I T A A I O I

Optimized CAG RAA GRA TCT CTE CTE CAC CAG GCG TCT TGG CAC CAC ACC
N A T V R & 8 s F V T D L E

Query RAAT GCT ACT GTT AGA GGC AGT AGT TTT GTA ACA GAC TTGC GRA

| 1 | FID 0% T1s ** *=*] [ 1% [1* LI* LIl #11 @1

Optimized RAC GCGE ACC GTT CGT GGT TCT TCT TTIC GIT ACC GAC CTG GAR

GTT

AGT

w\k‘l

TCT

GCA

GCG

GTR
| *

GTT

GTT

I
GTT

CCT
| *

CCG

CGET
I
CGT

ATT

ATC

GCT

| *

GCG

R
CGC

CGT

'}

GGT

GGT

GCA

GCG

21



DOI: 10.47852/MEDIN42021822819

Medinformatics Vol. XX Iss. XX yyyy

R ¥ = F T A P F I = ¥ C© N =

Query CGA TAT GAG TTT ACA GCT CCT TTT ATT GAA TAC TGT AAT CGT
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Ooptimized CGT TAC GAAR TTC ACC GCG CCG TTC ATC GAR TAC TGC AAC CGT

L F N W M H ¥ T I = o C Y

Query TTG TTT RAT TGG ATG CAC TAC ACT ATA CCA CAG TGT TAT ATAE
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Ooptimized CTG TTC AAC TGG ATG CAC TAC ACC ATC CCG CAG TGC TAC ATC
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Query AAC CCC CCA CAT GGA GTC TCT CTC GRA AAC CGA GAA AAT CCA
1 I Bl I 1 I 2 T 1 I I O B I I
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¥y R G H L G & I = c L o o K

Query TAC CGT GGT CAT CTA GGC GGG ATT GAG GGA CTT CAA CAR ARR
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Ooptimized TAC CGT GGT CAC CTG GGT GGT ATC GAR GGT CTG CAG CAG ARRA
c A g I s L Vv E I K T c F =
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| | (N > #1 [ [ I T I I A O B O (i
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¢ D N @ <cC I T Vv L s v F B L
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Lrr 1rr |1 |1 [1= 11 [ T I B O B N Bl
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o E L = S E D N A A R ¥V A A
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| | el B [ [ [ P P> = = b= >

Optimized CAG GAA CTG TCT TCT GAA GAC RAC GCG GCG CGT GTT GCG GCG
s & c© & I F L ® P D E T F v
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Query TTT GGC RAR RRA CAA TAT TTG AAT GGA GTA CAR TTA CCT CRA TCA CTG AAR ACT GCT ACT
| | e e s 1l (I O 1 I o Y B l# 11> 11 (IR 1 I T O I 1
Optimized TTC GGET ARRA ARAR CAG TAC CTG ARC GGT GTT CARG CTG CCG CAG TCT CTG ARAR ACC GCG ACC

R I A E L =] D B I E D D L o = T L B 5 I
Query AGA ATT GCA CCC TTG TCA GAT GCT ATC TTT GAT GAT CTT CAA GGG ACA CTA GCT AGC ATA

| I TR0 I I I I I T I I ) I B i B B I* **% [1*
Ooptimized CGT ATC GCG CCG CTG TCT GAC GCG ATC TTC GAC GAC CTG CAG GGT RCC CTG GCG TCT ATC

G T A I E R S I S [ T R H v v = C R v B
Query GEC ACG GCT TTT GAA AGA TCT ATC TCC GAA ACT AGGE CAC GTA GTC CCT TGT AGA GTA GCA

bl o I I O I B I* 1r# =0 11> |

Il
Optimized GGET ACC GCGE TTC GAAR CGT TCT ATC TCT GAA ACC CGT CAC GTT GTT CCG TGC CGT GTT GCG

B A I H T g IE =] v R I L o i H H L G E N
Query GCT GCA TTC CAT ACC TTT TTT TCC GTA AGA ATC TTA CA2A TAT CAT CAT CTT GGC TTC AAC
L1 ] Fer s L ti# Lis Lh# L1 *0* 1] #1% |1# |1 | I I* 11 Il
Optimized GCG GCGE TTC CAC ACC TTC TTC TCT GTT CGT ATC CTG CAG TAC CAC CAC CTG GGT TTC ARC
K G T D L G ] L S L 5 K E L F G T I T
Query ARG GGA ACA GAC CTG GGT CRAA TTG TCA TTA AGC AAG CCA TTA GAT TTT GGA ACT ATA ACT
*

| LI i e e e i 1T 1% #Fl# **% ||# || I | I I* 11 [* 1
Optimized ARA GGT ACC GAC CTG GGT CAG CTG TCT CTG TCT RARR CCG CTG GAC TTC GGT RCC ATC ACC

Query TTG GCC TTG GCR GTR CCR CRR GTC TTG GGT GGC TTA TCAR TTC CTAR AAT CCAR GARR RBAR TGT
(I Pori#E LI 11# 1% |1 rrrr A R B R I [ (N
Optimized CTG GCGE CTG GCG GTT CCG CAG GTT CTG GGT GGT CTG TCT TTC CTG RARC CCG GRA ARA TGC

F ¥ R N L G D E v T s G L F O L K T ¥ L
Query TTT TAT AGE BAT CTE GGT GAT CCT GTT ACT TCR GGG CTG TTT CAG CTC ARG RCA TAT CTT
| | bl I T T I A T I I I A Y (I O R > 11# 11*
Optimized TTC TAC CGT RAC CTG GGT GAC CCG GTT ACC TCT GGT CTG TTC CAG CTG RAR RCC TAC CTG
o M T H M D D L F L P L I A K N E G N cC
Query CARR ATGE ATC CAC ATE GAT GAT TTG TTT TTR CCT TTG ATC GCA RARG RAC CCAR GGG RARC TGT
| Lre e e e sl Lo [# 10> #11 101 11 [ (N > 111
Ooptimized CAG ATG ATC CAC ATG GAC GAC CTG TTC CTG CCG CTG ATC GCG ARA RRC CCG GGT ARAC TGC
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Query AGC GCAR ATT GAC TTT GTG TTA RRC CCT AGT GGG TTA RARC GTA CCG GGG TCA
Bl i I T T 11 O IR B I 8 A

Optimized TCT GCG ATC GAC TTC GTT CTG RAAC CCG TCT GGT CTG AAC GTT CCG GGT TCT CAG GAC CTG

T s I L R o I v R R T I T L S A K N K L
Query ACA TCC TTC CTA CGT CAG ATA GTG C CGA ACA ATT ACT CTA AGT GCT 2an AAT ARAZ TTA

=
[# 1% ** 11> 111 I I

Ooptimized ACC TCT TTC CTG CGT CAG ATC GTT

C CTG TCT GCG AAR AAC AAR CTG

Query ATA AAC ACT TTG TTC CAT TCT TCT GCT GAT TTA GAA GAT GAA ATG GTT TGC AAR TGG TTG

Optimized ATC RAC ACC CTG TTC CAC TCT TCT GCG GAC CTG GRR GAC GAA ATG GTT TGC ABRA TGG C

Query CTT TCT TCT ACA CCA GTC ATG AGT AGGE TTT GCC GCC GAT ATA TTT TCT CGC ACT CCC AGT
P 10 ree rr= tls s LD >0 =0 1= LI* 1> L= 1> 1 (N I > >
Ooptimized CTG TCT TCT ACC CCG GTT ATG TCT CGT TTC GCG GCG GAC ATC TTC TCT CGT ACC CCG TCT

G K R L o] I L ¢ ¥ L 2 G T R T L L 2 B K
Query GGG RARR CGT TTA CAG ATC TTA GGT TAC CTT GRR GGG A

' Il# *1* 11> #11 #1I 1> 11|

Optimized GGET RRR CGT CTG CAG ATC CTG GGT TAC CTG GAR GGT ACC CGT ACC CTG CTG GCG TCT RRA

I I N H N T E T E I L D R L R K I T L Q
Query ATT RTAR ART CAT AAT ACT GAG ACA CCT ATC CTA GAT CGA TTG RGG RARA ATT ACG CTG C
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