
Supporting Information 2

An Immunoinformatics Approach to Design a Potent 

Multi-Epitope Vaccine Against Asia-1 Genotype of 

Crimean-Congo Haemorrhagic Fever Virus Using the 

Structural Glycoproteins as a Target 

Syed Zawar Shah1†, Basit Jabbar1, Muhammad Usman Mirza2, Muhammad Waqas3,4†, Shahkaar Aziz5, 

Sobia Ahsan Halim4, Amjad Ali3*, Shazia Rafique1, Muhammad Idrees1, Asaad Khalid6,7, Ashraf N. 

Abdalla8, Ajmal Khan4*, and Ahmed Al-Harrasi4* 

1. Centre of Excellence in Molecular Biology, University of the Punjab, 53700, Punjab, 
Pakistan.

2. Department of Chemistry and Biochemistry, University of Windsor, ON, Canada.

3. Department of Biotechnology and Genetic Engineering, Hazara University Mansehra 
21120, Mansehra, Pakistan.

4. Natural and Medical Sciences Research Center, University of Nizwa, Birkat-ul-Mouz 616, 
Nizwa, Oman

5. Institute of Biotechnology and Genetic Engineering, the University of Agriculture 
Peshawar, Pakistan.

6. Substance Abuse and Toxicology Research Center, Jazan University, P.O. Box: 114, Jazan 
45142, Saudi Arabia.

7. Medicinal and Aromatic Plants and Traditional Medicine Research Institute, National 
Center for Research, P. O. Box 2404, Khartoum, Sudan

8. Department of Pharmacology and Toxicology, College of Pharmacy, Umm Al-Qura 
University, Makkah 21955, Saudi Arabia. 

†These authors have contributed equally to this work. 

* Correspondence: amjad.camb@pu.edu.pk (A.A.); ajmalkhan@unizwa.edu.om (A.K);

aharrasi@unizwa.edu.om (A.A-H) 



MS F N I MYT L L LC A I LC S Q LW S S EG I HG LS N ETQHGN AS T I KA P EVS QG LG L P VS T A P P I T S D P P S I T S AA S VS G P EGS GD TN T S P P VT TQ
MS F S VMYT P L LC AV LC LQ LW S L EGS HG LS N KTQHS N T S T T KA P EVS Q E LG L P VS T VS T I T S D P P S I T S AV S VS GS EGS GD TN T S P S VT TQ
MS F S VMYT P L LC AV LC LQ LW S L EGS HG LS N KTQHS N T S T T KA P EVS Q E LG L P VS T VS T I T S D P P S I T S AV S VS GS EGS GD TN T S P S VT TQ
MS F S VMYT P L LC AV LC LQ LW S L EGS HG LS N KTQHS N T S T T KA P EVS Q E LG L P VS T VS T I T S D P P S I T S AV S VS GS EGS GD TN T S P S VT TQ
MS F S VMYT P L LC AV LC LQ LW S L EGS HG LS N KTQHS N T S T T KA P EVS Q E LG L P VS T VS T I T S E P P S I T S AV S VS GS EGS GD TN T S P S VT TQ
MS F S I MYT P L LC AV LC LQ LW S L EGS HG LS N KTQHS N T S T T KA P EVS Q E F G L P VS T VS T I T S D P P S I T S AV S VS GS EGS GD TN T S P S VT TQ
MS F S I MYT P L LC AV LC LQ LW S L EGS HG LS N KTQHS N T S T T KA P EVS Q E F G L P VS T VS T I T S D P P S I T S AV S VS GS EGS GD TN T S P S VT TQ
MP F N I MYT P L LC A I LC LQ LW S L EG I YG LS N N TQHND T S T I KV P E ES QKT S L P AN T AS P I T S D P P P T T P T A S AS G P EGS GD T S T S P P VT TQ
MP F N I MYT P L LC A I LC LQ LW S L EG I YG LS N KTQHNDN S T T KA P E ES HKT S L P AN T AS P I T S D P P S T T S T T S AS G P EGS GD T S T S P P VT TQ
MP F N I MYT P L LC A I LC LQ LW S L EG I YG LS N RTQHND T S T I KV P E ES QKT S L P AN T AS P I T S D P P S T T S T A S AS G P EGS GD T S T S P P VT TQ
MP F N I MYT P L LC A I LC LQ LW S L EG I YG LS N KTQHND T S T I KV P E ES QKT S L P AN I AS P T T S D P P S AT S T A S AS G P EGS GD T S T S P S VT TQ
MP F N I MYT P L LC A I LC LQ LW S L EG I YG LS N KTQHND T S T I KV P E ES QKT S L P AN T AS P I T S D P S S AT S T A LAS G P EGS GD T S T S P S VT TQ
MP F N I MYT P L LC A I LC LQ VW G L EGTHG LS N KTQHND T S T I KA P G ES QKT S L P AN T VS P T T S D P P S VT F T A S AS E P EGS GG T S T S P S VT TQ
MP VN TMHT L L VYAV F C LQ LW S P GGT RG LS N ETQHN ETG I T RA P EGS QG P S L P VS T AS P I M S D P S I T T P S A S T S G L EGS GD T - - T P P A I TQ
MT VN T VC T P L VC AV F C LQ LW N LGGT LV P TN RTQHNKTGTM AT P EGT LG P R L P VS T A L P TK S D R P S VG P AA P S S G L EGS G E P N T S P S I T TK
MT VN T VC T P L VC AV F C LQ LW N LGGT LV P TN RTQHNKTGTM AT P EGT LG P R L P VS T A L P TK S D R P S VG P AA P S S G L EGS G E P N T S P S I T TK
MP VN I MYT P L VC AV I C LQ LW N LGGT LV F I N RTQHN ETGT V AT P EGT LR P R L P VS T A L P TK S D R P S VG P AA S S S G L EGS G E P N T S P S I T TK
MP VN I MYT P L VC AV I C LQ LW N LGGT LVS TN RTQHN ETGT V AT P EGT LR P R L P VS T A L P TK S D R P S VG P AA S S S G L EGS G E P N T S P S I T TK
MP AN I MYT L L VC AV LC PQ LW S L EGTHV P HN ETKHNGTG I T AA P G ES QG PM S P AS T AV P LT P E P P N TK P AA S AS E L ES S G E GHT S L LAT TQ
MP AN I MYT L L VC AV LC PQ LW S L EGTHV P HN ETKHNGTG I T AA P G ES QG PM S P AS T AV P LT P E P P N TK P AA S AS E L ES S G E GHT S L LAT TQ

G LT L P ET T L E L LT T TN TGAS S T V I VD VS TQ T VKD T P VS T A HT S P P GT P S A P T T PQGTHHT ARG L LS VT S T KS E EAS TQ TN P KKT S METN S
G P T L P ET T L E P LT T TD TD AS S T VVVD VS TQ T VKD T P I S T T YT S L P S T P S E P T T PQGTHHT ARG L LS VT S T K P E EAS TQ AN P GK I S METNG
G P T L P ET T L E P LT T TD TD AS S T VVVD VS TQ T VKD T P I S T T YT S L P S T P S E P T T PQGTHHT ARG L LS VT S T K P E EAS TQ AN P GK I S METN S
G P T L P ET T L E P LT T TD TD AS S T VVVD VS TQ T VKD T P I S T T YT S L P S T P S E P T T PQGTHHT ARG L LS VT S T K P E EAS TQ AN P GK I S METN S
G P T L P ET T L E P LT T TD TD AS S T VVVD VS TQ T VKD T P I S T T YT S L P S T P S E P T T PQGTHHT ARG L LS VT S T K P E EAS PQ AN P GK I S METNG
G LT L P ET T L E L LT T TD TD AS S T VVVD VS TQ T VKD T P I S T T HT S L P S T P S A T T T PQGTHHT ARG L LS VT S T K P EGAS TQ AN P EK I S METN S
G LT L P ET T L E L LT T TD TD AS S T VVVD VS TQ T VKD T P I S T T HT S L P S T P S A P T T PQGTHHT ARG L LS VT S T K P EGAS TQ AN P EK I S METN S
G P T P P ET T P E P HT T I D I DKS S T A I AD I S TQ T VKN I P T P T A HT S L P S T LS A P TMPQ EAHHT ARG L LS VT S T K P G EAS T P T S P G EAS T EAS S
G P AS P ET T P E P HT T I D I DKS S T A I AD I S TQ T VKD I P T P T T HT S L P S T LS A P T I PQ EAHHT ARG L LS VT RH K P G EAS K P T S P G EAS T EAS S
G P T P P ET T P E P HT T I D I DKS S T A I AD I S TQ T VKD I P T P T T HT S L P S T LS A P T I PQ EAHHT ARG L LS I T S T K P G EAS T P I S P G EAS T EAS S
G P T P L E I T P E P HT T I D I DKS S T S I AD I S T R T VKD I P T P T T HT S L P S T P S A P T I PQ EVHHT ARG L LS VT S T K P E EAS T LT S P G EAS T EAS S
G P T L L ET T P E P HT T I D I D ES S T A I AD I S TQ T VKD I P T P T T HT S L P S T P S A P T I PQ EAHHT ARG L LS VT S T K P G ET S T P T S P G EAS T EAS S
S P T L P ET T P E P LT T I D I N ES S T A I AD T S TQ T VRD I LT P T T YT S L P S T P S A P TK PQ ET RHT ARG L LS VT S T K P G ET P S P TN P GGAGT EAS S
G P T P P ET T P E P S T T TGTN A F S T A I AN VS TQ T VKD T P T P T V Q T S P P S T P D A S T I PQGTHHT ARG L LS VT VT K P E EV P T P TG P EQ AS I ETN S
G LA L P ET T P A P P T ATD TD AS S TGVVN VS TQ MTKD I PMS T A YTN P P S T P S A P S T PQGTHHT ARG L LS VAS T KS E EVS MS T S P GKT S T ET S S
G LA L P ET T P A P P T ATD TD AS S TGVVN VS TQ MTKD I PMS T A YTN P P S T P S A P S T PQGTHHT ARG L LS VAS T KS E EVS MS T S P GKT S T ET S S
G LT P P ET T P A L P T ATD TD AS S TGVVD VS TQ MTKD I PMS T A YTN P P S T P S A P S T PQGTHHT ARG L LS VAS T KS E EVS MS T S P AKT S T ET S S
G LT P P ET T P A L P T ATD TD AS S TGVVD VS TQ MTKD I PMS T A YTN P P S T P S A P S T PQGTHHT ARG L LS VAS T KS E EVS MS T S P AKT S T ET S S
G LT S P EAT P E L P T T TD TGVS S T S VVD I GTQ MAKD T P T S T A HT S L P S N P S A P S T AQGTHHT I RG L LS VT S T K P E EAS T P TD P GKAGA ETGS
G LT S P EAT P E L P T T TD TGVS S T S VVD I GTQ MAKD T P T S T A HT S L P S N P S A P S T AQGTHHT I RG L LS VT S T K P E EAS T P TD P GKAGA ETGS

P G P AT S ET P S P S P T TQ A P T E NNN P N T P RQ P T P P TQ P AT P S P VT S P - - - A L LAS S QGD T S T AVQD VH P S P T N RS KRN L EME I I LT LS QG LK
P R LA I S ET P S F S P T TQ A P T E N S N P I T S KQ L MLS AQ P VT P N PMT S P VQ P A L - - - S Q S D T S T A I QD VH P S P T GRS KRN L EME I I LT LS QG LK
P R LA I S ET P S F S P T TQ A P T E N S N P I T S KQ L MLS AQ P VT P N PMT S P VQ P A L - - - S Q S D T S T A I QD I H P S P T GRS KRN L EME I I LT LS QG LK
P R LA I S ET P S F S P T TQ A P T E N S N P I T S KQ L MLS AQ P VT P N PMT S P VQ P A L - - - S Q S D T S T A I QD I H P S P T GRS KRN L EME I I LT LS QG LK
P R LA I S ET P S F S P T TQ A P T E N S N P I T S KQ L MLS AQ P VT P N PMT S P VQ P A L - - - S Q S D T S T A I QD VH P S P T GRS KRN L EME I I LT LS QG LK
P R LA I S ET P S F S P T TQ A P T E N S N P I T S KQ L I F S AQ P VT P N P VT P P VQ P A L - - - S Q S D T S T A I QD I H P S P T S RS KRN L EME I I LT LS QG LK
P R LA I S ET P S F S P T TQ A P T E N S N P I T S KQ L I LS AQ P VT P N P VT P P VQ P A L - - - S Q S D T S T A I QD I H P S P T S RS KRN L EME I I LT LS QG LK
PQ P T I R ET P S P P P T TQ T P T E I NN P N T S RQ P MP S TQ P AA P S S VTH P AQ P T P - - - S Q S D V P T AAQD I H P S P T N RS KRN L EME I I LT LS QG LK
S Q P T I S ET P S P P P T TQ A P T E I NN P N T S RQ P MP S TQ P AA P S S VTH P AQ P T P - - - S Q S D V P T AAQD I H P S P T N RS KRN L EME I I LT LS QG LK
PQ P T I S ET P S P P P T AQ A P T E I N S P N T S RQ P MP S TQ P AA P N S VTH P AQ P T P - - - S Q S D V P T AAQD I H P N P I N RS KRN L EME I I LT LS QG LK
PQ P T I S ET P S P P P T TQ A P T E I NN P N T S RQ P MP S TQ P AA P N S VT P P VQ P T F - - - S Q S D VS T AAQD I H P S P T N RS KRN L EME I I LT LS QG LK
PQ P T I S ET P S P P P T TQ A P T E I NN P N T S RQ P MP S TQ P AA P N S VT P P VQ P T F - - - S Q S D VS T VAQD I H P S P T N RS KRN L EME I I LT LS QG LK
P H P T I S ET P S P P P T AQ A P TG I NN P N T S KQ S MLS TQ P AA P N S VT P P VQ P T L - - - S Q S EVS T AVQG I H P S P T N RS KRN L EME I I LT LS QG LK
P R LAT S KT P S P S P T AQ VT T E N S N P N T S RQ L V LS TQ P AT S S P VT S P AQ L I F V - - - Q S AT T V AVQD AH P S P T N RS KRN L EME V I LT LS QG LR
P P P AT S ET P A P S P T TQ A P TG NNN P N T S RQ P T P S AQ P AMS N P T T S P AQ P N L - - - LQN A P P T ADQGVH P G P T N RS KRN L EME I I LT LS QG LR
P P P AT S ET P A P S P T TQ A P TG NNN P N T S RQ P T P S AQ P AMS N P T T S P AQ P N L - - - LQN A P P T ADQGVH P G P T N RS KRN L EME I I LT LS QG LR
P P P AT S ET P T P S P T TQ V P TG NNN P N T S RQ P T P S AQ P AMS N P AT S P AQ P N L - - - S Q S A P P T ADQGVH P S P T N RS KRN L E I E I I LT LS QG LR
P P P AT S ET P T P S P T TQ V P TG NNN P N T S RQ P T P S AQ P AMS N P AT S P AQ P N L - - - S Q S A P P T ADQGVH P S P T N RS KRN L E I E I I LT LS QG LR
P R P A I S RK P T LS P T A EA P T E I NN S S T P KQ P E P S I Q P AT P S LV I S P AQ P A F - - - PQ S AT S T AAQD I YS S P T N RS KRN LKME I I LT LS QG LK
P R P A I S RK P T LS P T A EA P T E I NN S S T P KQ P E P S I Q P AT P S LV I S P AQ P A F - - - PQ S AT S T AAQD I YS S P T N RS KRN LKME I I LT LS QG LK

1

A. Multiple Sequence Alignment of Congo virus Asia-1 genotype genomes retrieved from NCBI with accession numbers
AAM48107, AAK52742, BAB84572, AIE16134, ABB30033, AIE16135, ABB30035, ABB30032, AIE16129, AIE1612B8,
AIE16130, AIE16131, AIE16133, AIE16132, AAW84284, AAK52743, ABB30029, BA84577, AF338470 and BAB84578
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LD I DG P VR L P R I HH EGT F I P GT YK I V I DKK NKQND RC T LV TNC V I KGR E I RKGQ S V LRQ Y RT E I K I GKAS S GS RR L LS E E S GDDC I S RTQ
LD I DG P VR L P R I HH EGT F I P GT YK I V I DKK NKQND RC T LV TNC V I KGR E I RKGQ S V LRQ Y RT E I K I GKAS S GS RR L LS E E S GDDC I S RTQ
LD I DG P VR L P R I HH EGT F I P GT YK I V I DKK NKQND RC T LV TNC V I KGR E I RKGQ S V LRQ Y RT E I K I GKAS S GS RR L LS E E S GDDC I S RTQ
LD I DG P VR L P R I HH EGT F I P GT YK LV I DKK NKQND RC T L I TNC V I KGR E I RKGQ S V LRQ Y RT E I K I GKAS S GS RR L LS E E S GDDC I S RTQ
LD I DG P VR L P R I HH EGT F I P GT YK LV I DKK NKQND RC T L I TNC V I KGR E I RKGQ S V LRQ Y RT E I K I GKAS S GS RR L LS E E S GDDC I S RTQ
I D I DG P VR L P R I HH EGT F I P GT YK I V I DKK NKQND RC T LV TNC V I KGR E I RKGQ S V LRQ Y RT E I K I GKAS S GS RR L LS E E S NDDC LS RTQ
LD I DG P VR L P S I HH EGT F I P GT YK I V I DKK NKQND RC T LV TNC V I KGR E I RKGQ S V LRQ Y RT E I K I GKAS S GS RR L LS E E P N YDC LS RTQ
LD I DG P VR L P R I HH EGT F I P GT YK I V I DKN NKQND RC T LV TNC V I KGR E I RKGQ S V LRQ Y RT E I K I GKAS S GS RR L LS E E S NDDC LS RTQ
LD I DG P VR L P R I HH EGT F I P GT YK I V I DKK TKQND RC T LV TNC V I KGR E I RKGQ S V LRQ Y RT E I K I GKAS S GS RR L LS E E S NDDC LS RTQ
LD I DG P VR L P R I HH EGT F I P GT YK I V I DKK NKQND RC T LV TNC V I KGR E I RKGQ S V LRQ Y RT E I K I GKAS S GS RR L LS E E S NDDC LS RTQ
LD I DG P VR L P H I HH EGT F I P GT YK I V I DKK DKQND RC T LV TNC V I KGR E I RKGQ S V LRQ Y RT E I K I GKAS S GS RR L LS E E S S DDC LS RTQ
LD I DGT VR L P R I HH EGT F I P GT YK I V I DKK NKQND RCN LV TNC V I KGR EV RKGQ S V LRQ Y RT E I R I GKAS S GS RR L LS E E S G EDC I S RTQ
LATDGMVR L P R I HH EGT F I P GT YK I V I DKK NKQND RC T LV TNC V I KGR EV RKGQ S A LRQ Y KT E I R I GKAS S GS RR L LS E E S DGDC I S RTQ
LATDGMVR L P R I HH EGT F I P GT YK I V I DKK NKQND RC T LV TNC V I KGR EV RKGQ S A LRQ Y KT E I R I GKAS S GS RR L LS E E S DGDC I S RTQ
LATDGMVR L P H I HH EGT F I P GT YK I V I DKK NKQND RC T LV TNC V I KGR EV RKGQ S A LRQ Y KT E I R I GKAS S GS RR L LS E E S DGDC I S RTQ
LATDGMVR L P H I HH EGT F I P GT YK I V I DKK NKQND RC T LV TNC V I KGR EV RKGQ S A LRQ Y KT E I R I GKAS S GS RR L LS E E S DGDC I S RTQ
LD I DGT I R L P R I YH EGT F I P GT YK I V I DKR DKQND RC T LV TNC V I KGR EV RKGQ S A LRQ Y RT E I R I GKAS AGS RR L LS E E S GDDC I S RTQ
LD I DGT I R L P R I YH EGT F I P GT YK I V I DKR DKQND RC T LV TNC V I KGR EV RRGQ S A LRQ Y RT E I R I GKAS AGS RR L LS E E S GDDC I S RTQ
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L LRT ET A E I H S D S YGG P GDK I T I CNGS T VV DQ R LGS E LGC YT I N RVKS F K LC EN S ATGKS C E I D S T P VKC RQG F C LK I TQ EGRGHVK LS R
L LRT ET A E I H NDN YGG P GDK I T I CNGS T VV DQ R LGS E LGC YT I N RVKS F K LC EN S ATGKS C E I D S T P VKC RQG F C LK I TQ EGRGHVK LS R
L LRT ET A E I H S DN YGG P GDK I T I CNGS T VV DQ R LGS E LGC YT I N RVKS F K LC EN S ATGKS C E I D S T P VKC RQG F C LK I TQ EGRGHVK LS R
L LRT ET A E I H S DN YGG P GDK I T I CNGS T VV DQ R LGS E LGC YT I N RVKS F K LC EN S ATGKS C E I D S T P VKC RQG F C LK I TQ EGRGHVK LS R
L LRT ET A E I H NDN YGG P GDK I T I CNGS T VV DQ R LGS E LGC YT I N RVN S F N LC EN T ATGKS C E I D S T P VKC RQG F C LK I TQ EGRGHVK LS R
LS RT ET A E I H S DN YGG P GDK I T I CNGS T I V DQ R LGS E LGC YT I N RVKS F K LC EN S ATGKS C E I D S T P I KC RQG F C LK I TQ EGRGHVK LS R
LS RT ET A E I H S DN YGG P GDK I T I CNGS T I V DQ R LGS E LGC YT I N RVKS F K LC EN S ATGKS C E I D S T P I KC RQG F C LK I TQ EGRGHVK LS R
L LRT EN A E I H S DN YGG P GDK I T I CNGS T I V DQ R LGS E LGC YT I N RVKS F K LC EN S ATGKS C E I D S T P VRC RQG F C LK I TQ EGRGHVK LS R
L LRT EN A E I H S DN YGG P GDK I T I CNGS T I V DQ R LGS E LGC YT I N RVKS F K LC EN S ATGKS C E I D S T P VRC RQG F C LK I TQ EGRGHVK LS R
L LRT EN A E I H S DN YGG P GDK I T I CNGS T I V DQ R LGS E LGC YT I N RVKS F K LC EN S ATGKS C E I D S T P VRC RQG F C LK I TQ EGRGHVK LS R
L LRT EN A E I H S DN YGG P GDK I T I CNGS T I V DQ R LGS E LGC YT I N RVKS F K LC EN S ATGKS C E I D S T P VRC RQG F C LK I TQ EGKGHVK LS R
L LRT EN A E I H S DN YGG P GDK I T I CNGS T I V DQ R LGS E LGC YT I N RVKS F K LC EN S ATGKS C E I D S T P VRC RQG F C LK I TQ EGRGHVK LS R
L LRT EN T E I H S DN YGG P GDK I T I CNGS T I V DQ R LGS E LGC YT I N RVKS F K LC EN S ATGKS C E I D S T P VRC RQG F C LK I TQ EGRGHVK LS R
L LRT ET A E I H GDN YGG P GDK I T I CNGS T I V DQ R LGS E LGC YT I N RVKS F K LC EN S ATGKS C E I DN T P VKC KQG F C LK I TQ EGRGHVK LS R
L LRT ET A E I H S DN YGG P GDK I T I CNGS T I V DQ R LGS E LGC YT I N RVKS F K LC EN S ATGKS C E I D S T P VKC RQG F C LK I TQ EGRGHVK LS R
L LRT ET A E I H S DN YGG P GDK I T I CNGS T I V DQ R LGS E LGC YT I N RVKS F K LC EN S ATGKS C E I D S T P VKC RQG F C LK I TQ EGRGHVK LS R
L LRT ET T E I H S DN YGG P GDK I T I CNGS T I V DQ R LGS E LGC YT I N RVKS F K LC EN S ATGKS C E I D S T P VKC RQG F C LK I TQ EGRGHVK LS R
L LRT ET T E I H S DN YGG P GDK I T I CNGS T I V DQ R LGS E LGC YT I N RVKS F K LC EN S ATGKS C E I D S T P VKC RQG F C LK I TQ EGRGHVK LS R
L LRT ET A EVH GDN YGG P GDK I T I CNGS T I V DQ R LGS E LGC YT I N RVKS F K LC EN S GTGKS CK I DKH P VKC RQG F C LK I TQ EGRGHVK LS R
L LRT ET A EVH GDN YGG P GDK I T I CNGS T I V DQ R LGS E LGC YT I N RVKS F K LC EN S GTGKS CK I DN T P VKC RQG F C LK I TQ EGRGHVK LS R

GS EVV LD ACD S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L I D LGC P N I P L LGKMA I Y I C R MS NH P KT TMV F L FWF S F GYV I TC I LCKV I F
GS EVV LD ACD S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L I D LGC P N I P L LGKMA I Y I C R MS NH P KT TMA F L FWF S F GYV VTC I LCKV I F
GS EVV LD ACD S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L I D LGC P N I P L LGKMA I Y I C R MS NH P KT TMG F L FWF S F GYV VTC I LCKV I F
GS EVV LD ACD S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L I D LGC P N I P L LGKMA I Y I C R MS NH P KT TMG F L FWF S F GYV VTC I LCKG I F
GS EVV LD AC E S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L I D LGC P N I P L LGKMA I Y I C R MS NH P KT TMA F L FWF S F GYV VTC I LCKV I F
GS EVV LD ACD S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L I D LGC P N I P L LGKMA I Y I C R MS NH P KT TMA F L FWF S F GYV I TC I LCKV I F
GS EVV LD ACD S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L I D LGC P N I P L LGKMA I Y I C R MS NH P KT TMA F L FWF S F GYV I TC I LCKV I F
GS EVV LD ACD S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L VD LGC P N I P L LGKMA I Y I C R MS NH P KT TMA F L FWF S F GYV I TC I LCKA I F
GS EVV LD ACD S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L VD LGC P N I P L LGKMA I Y I C R MS NH P KT TMA F L FWF S F GYV I TC I LCKV I F
GS EVV LD ACD S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L VD LGC P N I P L LGKMA I Y I C R MS NH P KT TMA F L FWF S F GYV I TC I LCKV I F
GS EVV LD ACD S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L VD LGC P N I P L LGKMA I Y I C R MS NH P KT TMV F L FWF S F GYV I TC I LCKV I F
GS EVV LD ACD S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L VD LGC P N I P L LGKMA I Y I C R MS NH P KT TMG F L FWF S F GYV I TC I LCKV I F
GS EVV LD ACD S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L VD LGC P N I P L LGKMA I Y I C R MS NH P KT TMG F L FWF S F GYV I TC I LCKV I F
D S EVV LD ACD S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L I D LGC P N I P L LGKMA I Y I C R MS NH P KT TMA F L FWF S F GYV I TC I LCKV I F
GS E I V LD ACD S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L I D LGC P N I P L LGRMA I Y I C R MS NH P KT TMA F L FWF S F GYV I TC I LCKV I F
GS E I V LD ACD S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L I D LGC P N I P L LGRMA I Y I C R MS NH P KT TMA F L FWF S F GYV I TC I LCKV I F
GS E I V LD ACD S NC E I M I P KG TGD I LVDC S G GQQH F LKDN L I D LGC P N I P L LGKMA I Y I C R MS NH P KT TMA F L FWF S F GYV I TC I LCKV I F
GS E I V LD ACD S NC E I M I P KG TGD I LVDC S G GQQH F LKDN L I D LGC P N I P L LGKMA I Y I C R MS NH P KT TMA F L FWF S F GYV I TC I LCKV I F
GS EVV LD ACD S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L VD LGC P N I P L LGKMA I Y I C R MS NH P KT TMA F L FWF S F GYV I TC I F CK I I F
GS EVV LD ACD S S C E I M I P KG TGD I LVDC S G GQQH F LKDN L VD LGC P N I P L LGKMA I Y I C R MS NH P KT TMA F L FWF S F GYV I TC I F CK I I F

Y L L I VVGT LG KK F KQ YR E LK PQ TC T I C ET T P VN A I D A EMH D LNC S YN I C P YC AS R LT S DG LARHVMQC P K RK EK I E ET E L Y LN L ER I PWV
Y L L I VVGT LG KK F KQ YR E LK PQ TC T I C ET T P VN A I D A EMH D LNC S YN I C P YC AS R LT S DG LARHVMQC P K RK EK I E ET E L Y LN L ER I PWV
Y L L I VVGT LG KK F KQ YR E LK PQ TC T I C ET T P VN A I D A EMH D LNC S YN I C P YC AS R LT S DG LARHVMQC P K RK EK I E ET E L Y LN L ER I PWV
Y L L I VVGT LG KK F KQ YR E LK PQ TC T I C ET T P VN A I D A EMH D LNC S YN I C P YC AS R LT S DG LARHVMQC P K RK EK I E ET E L Y LN L ER I PWV
Y L L I VVGT LG KK F KQ YR E LK PQ TC T I C ET T P VN A I D A EMH D LNC S YN I C P YC AS R P T S DG LARHVMQC P K RK EK I E ET A L Y LN L ER I PWV
Y L L I VVGT LG KK F KQ YR E LK PQ TC T I C ET T P VN A I D A EMH D LNC S YN I C P YC AS R LT S DG LARHVMQC P K RK EKV E ET E L Y LN L ER I PWV
Y L L I VVGT LG KK F KQ YR E LK PQ TC T I C ET T P VN A I D A EMH D LNC S YN I C P YC AS R LT S DG LARHVMQC P K RK EKV E ET E L Y LN L ER I PWV
Y L L I VVGT LG KK F KQ YR E LK PQ TC T I C ETN P VN A I D A EMH D LNC S YN I C P YC AS R LT S DG LARHVMQC P K RK EK I E ET E L Y LN L ER I PWV
Y L L I VVGT LG KK F KQ YR E LK PQ TC T I C ETN P VN A I D A EMH D LNC S YN I C P YC AS R LT S DG LARHVMQC P K RK EK I E ET E L Y LN L ER I PWV
Y L LVVVGT LG KK F KQ YR E LK PQ TC T I C ETN P VN A I D A EMH D LNC S YN I C P YC AS R LT S DG LARHV I QC P K RK EK I E ET E L Y LN L ER I PWV
Y L L I VVGT LG KK F KQ YR E LK PQ TC T I C ETN P VN A I D A EMH D LNC S YN I C P YC AS R LT S DG LARHVMQC P K RK EK I E ET E L Y LN L ER I PWV
Y L L I VVGT LG KK F KQ YR E LK PQ TC T I C ETN P VN A I D A EMH D LNC S YN I C P YC AS R LT S DG LARHVMQC P K RK EK I E ET E L Y LN L ER I PWV
Y L L I VVGT LG KK F KQ YR E LK PQ TC T I C ET T P VN A I D A EMH D LNC S YN I C P YC AS R LT S DG LARHVMQC P K RK EK I E ET E L Y LN L ER I PWI
Y L L I VVGT LG KK F KQ YR E LK PQ TC T I C ET T P VN A I D A EMH D LNC S YN I C P YC AS R LT S DG LARHVMQC P K RK EK I E ET E L Y LN L ER I PWV
Y L L I VAGT VG KK F KQ YR E LR PQ TC T I C ET T P VN A I D A EMH D LNC S YN I C P YC AS R LT S DG LARHVMQC P K RK EK I E ET E L Y LN L ER I PWV
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VRK L LQ VS ES TGVA LKRS S W LVV L LV L LT V S LS P VQ S A P I GHGKT V ET YQ I R EGYT S VC L F V LGS I L F I V S C LMKG LVD S DGN S F F P G LS
VRK L LQ VS ES TGVA LKRS S W LVV L LV L LT V S LS P VQ S A P I GHGKT V ET YQ T R EGYT S I C L F V LGS I L F I V S C LMKG LVD S VGN S F F P G LS
VRK L LQ VS ES TGVA LKRS S W LVV L LV L LT V S LS P VQ S A P I GHGKT V ET YQ T R EGYT S I C L F V LGS I L F I V S C LMKG LVD S VGN S F F P G LS
VRK L LQ VS ES TGVA LKRS S W LVV L LV L LT V S LS P VQ S A P I GHGKT V ET YQ T R EGYT S I C L F V LGS I L F I V S C LMKG LVD S VGN S F F P G LS
VRK L LQ VS ES TGVA LKRS S W LVV L LV L LT V S LS P VQ S A P I GHGKT V ET YQ T R EGYT S I C L F V LGS I L F I V S C LMKG LVD S VGN S F F P G LS
VRK L LQ VS ES TGVA LKRS S W LVV L LV L LT V S LS P VQ S A P I GHGKT V ET YQ T R EGYT S I C L F V LGS I L F I V S C LMKG LVD S VGN S F F P GS S
VRK L LQ VS ES TGVA LKRS S W LVV L LV L LT V S LS P VQ S A P I GHGKT V ET YQ T R EGYT S I C L F V LGS I L F I V S C LMKG LVD S VGN S F F P G LS
VRK L LQ VS ES TGVA LKRS S W LV I L LV L LT V S LS P VQ S A P I S HG ET V EVYQ T R EGYT S I C L F V LGS I L F LV S C LMRG LVD S VS N S F F P G LS
VRK L LQ VS ES TGVA LKRS S W LVV L LV L LT V S LS P VQ S A P I S HG ET V EVYQ T R EGYT S I C L F V LGS I L F LV S C LMKG LVD S VGN S F F P G LS
VRK L LQ VS ES TGVA LKRS S W LV I L LV L LT V S LS P VQ S A P I S HG ET V EVYQ T R EGYT S I C L F V LGS I L F LV S C LMKG LVD S VGN S F F P G LS
VRK L LQ VS ES TGVA LKRS S W LV I L LV L LT V S LS P VQ S A P I S HG ET V EVYQ T R EGYT S I C L F V LGG I L F LV S C LMKG LVD S VGN S F F P G LS
VRK L LQ VS ES TGVA LKRS S W LV I L LV L LT V S LS P VQ S A P I S HG ET V EVYQ T R EGYT S I C L F V LGS I L F LV S C LMKG LVD S VGN S F S P G LS
VRK L LQ VS ES TGVA LKRS S W LVV L LV L LT V S LS P VQ S A P I GHGKT V EVYQ T R EGYT S I C L F V LGS I L F VV S C LMRG LVD S VGN S F S P G LS
VRK L LQ VS ES TGVA LKRS S W L I V L LV L LT V S LS P VQ S A P I GHGKT I ET YQ T R EGYT S I C L F V LGS I L F I V S H LMKG LVD S VGN S F F P G LS
VRK L LQ VS ES TGVA LKRS S W LT V L LV L L I V S LS P VQ S A P I GHGKT I ET YQ AR EGYT S F C L F I LGS I L F I V S C LVKG L I D S VGN S F F P G LS
VRK L LQ VS ES TGVA LKRS S W LT V L LV L L I V S LS P VQ S A P I GHGKT I ET YQ AR EGYT S F C L F I LGS I L F I V S C LVKG L I D S VGN S F F P G LS
VRK L LQ VS ES TGVA LKRS S W LT V L LV L L I V S LS P VQ S A P I GHGKT I ET YQ AR EGYT S F C L F I LGS I L F VV S C LVKG L I D S VGN S F F P G LS
VRK L LQ VS ES TGVA LKRS S W LT V L LV L L I V S LS P VQ S A P I GHGKT I ET YQ AR EGYT S F C L F I LGS I L F VV S C LVKG L I D S VGN S F F P G LS
VRK L LQ VS ES TGVA LKRS S W L I V L LV L LT V S LS P VQ S A P I GHGKT I EAYQ T R EGYT S VC L FMLGG I L F VV S C LMKG LVD S VS N S F F P G LS
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I CKTC S I GS I NG F E I ES HKC YC S L F CC P YC RHC S TD R E I H K LH LS I CKKR KTGS N VMLAV CKRMC F RAT V EVS NKA L L I R S I I N T T F VVC
I CKTC S I GS V NG F E I ES HKC YC S L F CC P YC RHC S AD R E I H R LH LS I CKKR KTGS N VMLAV CKRMC F RAT V EVS NKA L L I R N I I N T T F V LC
I CKTC S I GS V NG F E I ES HKC YC S L F CC P YC RHC S AD R E I H R LH LS I CKKR KTWS N VMLAV CKRMC F RAT V EVS NKA L L I R N I I N T T F V LC
I CKTC S I GS V NG F E I ES HKC YC S L F CC P YC RHC S AD R E I H R LH LS I CKKR KTWS N VMLAV CKRMC F RAT V EVS NKA L L I R N I I N T T F V LC
I CKTC S I GS V NG F E I ES HKC YC S L F CC P YC RHC S AD R E I H R LH LS I CKKR KTGS N VMLAV CKRMC F RAT V EVS NKA L L I R N I I N T T F V LC
I CKTC S I GS I NG F E I ES HKC YC S L F CC P YC RHC S AD R E I H K LH LS I CKKR KTGS N VMLAV CKRMC F RAT V EVS NKA L L I R N I I N T T F VVC
I CKTC S I GS I NG F ET ES HKC YC S L F CC P YC RHC S AD R E I H K LH LS I CKKR KTGS N VMLAV CKRMC F RAT V EVS NKA L L I R N I I N T T F VVC
I CKTC S I GS I NG F E I ES HKC YC S L F CC P YC RHC S AD I E I H K LH LS I CKKR KTGS N VMLAV CKRMC F RAT V EVS NKA L L I R N I I N T T F VVC
I CKTC S I GS I NG F E I ES HKC YC S L F CC P YC RHC S AD I E I H K LH LS I CKKR KTGS N VMLAV CKRMC F RAT V EVS NKA L L I R N I I N T T F VVC
I CKTC S I GS I NG F E I ES HKC YC S L F CC P YC RHC S AD I E I H R LH LS I CKKR KTGS N VMLAV CKRMC F RAT V EVS NKA L L I R N I I N T T F VVC
I CKTC S I GS I NG F E I ES HKC YC S L F CC P YC RHC S AD I E I H K LH LS I CKKR KTWS N VMLAV CKRMC F RAT V EVS NKA L L I R N I I N T T F VVC
I CKTC S I GS I NG F E I ES HKC YC S L F CC P YC RHC S AD I E I H K LH LS I CKKR KTGS N VMLAV CKRMC F RAT V EVS NKA L L I R N I I N T T F VVC
I CKTC S I GS I NG F E I ES HKC YC S L F CC P YC RHC S AD I E I H K LH LN I CKKR KTGS N VMLAV CKRMC F RATM EVS S KA L L I R N I I N T T F VVC
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ME LHTKK I E I S G LK F AS LTC TGC YAC S S G I S CKVR I HVD E P D E LT VHVKS ED P D I VAAS S S LMARK L E F G TD S T F KA F S A MP KT S LC F Y I
ME LHTKK I E I S G LK F AS LTC TGC YAC S S G I S CKVR I HVD E P D E LT VHVKS ED P D I VAAS S S LMARK L E F G TD S T F KA F S A MP KT S LC F Y I
ME LHTKK I E I S G LK F AS LTC TGC YAC S S G I S CKVR I HVD E P D E LT VHVKS ED P D I VAAS S S LMARK L E F G TD S T F KA F S A MP KT S LC F Y I
ME LHTKK I E I S G LK F AS LTC TGC YAC S S G I S CKVR I HVD E P D E LT VHVKS ED P D I VAAS S S LMARK L E F G TD S T F KA F S A MP KT S LC F Y I
ME LHTKK I E I S G LK F AS LTC TGC YAC S S G I S CKVR I HVD E P D E LT VHVKS ED P D I VAAS S S LMARK L E F G TD S T F KA F S A MP KT S LC F Y I
ME LHTKK I E I S G LK F AS LS C TGC YAC S S G I S CKVR I HVD E P D E LT VHVKS ED P D I VAAGS S LMARK L E F G AD S T F KA F S A MP KT S LC F Y I
ME LHTKK I E I S G LK F AS LS C TGC YAC S S G I S CKVR I HVD E P D E LT VHVKS ED P D I VAAGS S LMARK L E F G AD S T F KA F S A MP KT S LC F Y I
ME LHTKK I E I S G LK F AS LTC TGC YAC S S G I S CKVK I HVD E P D E LT VHVKS ED P D I VAAGS S LMARK L E F G AD S T F KA F S A MP KT S LC F Y I
ME LHTKK I E I S G LK F AS LTC TGC YAC S S G I S CKVK I HVD E P D E LT VHVKS ED P D I VAAGS S LMARK L E F G AD S T F KA F S A MP KT S LC F Y I
ME LHTKK I A I S G LK F AS LTC TGC YAC S S G I S CKVR I HVD E P D E LT VHVKS ED P D I VAAS S S LMARK L E F G TD S T F KA F S A MP KT S LC F Y I
ME LHTKK I A I S G LK F AS LTC TGC YAC S S G I S CKVR I HVD E P D E LT VHVKS ED P D I VAAS S S LMARK L E F G TD S T F KA F S A MP KT S LC F Y I

V ER EYCKS C S K ED TQKC VN T K L EQ PQ S I L I EHKGT I I GKQ ND TC T AKAS C WL ES VKS F F Y G LKNMLS G I F GN V F I G I F L F LA P F A L L I L F
V ER EYCKS C S K ED TQKC VN T K L EQ PQ S I L I EHKGT I I GKQ S N TC T AKAS C WL ES VKS F F Y G LKNMLS G I F GN V F I GV F L F F A P F I L L I L F
V ER EYCKS C S K ED TQKC VN T K L EQ PQ S I L I EHKGT I I GKQ NN TC T AKAS C WL ES VKS F F Y G LKNMLS G I F GN V F I GV F L F F A P F I L L I L F
V ER EYCKS C S K ED TQKC VN T K L EQ PQ S I L I EHKGT I I GKQ NN TC T AKAS C WL ES VKS F F Y G LKNMLS G I F GN V F I GV F L F F A P F I L L I L F
V ER EYC ES C S K ED TQKC VN T K L EQ PQ S I L I EHKGT I I GKQ S N TC T AKAS C WL ES VKS F F Y G LKNMLS G I F GN V F I GV F L F F A P F I L L I L F
V ER EYCKS C S K ED TQKC VN T K L EQ PQ S I L I EHKGT I I GKQ ND TC T S KAGC WL ES VKS F F Y G LKNMLS G I F GN V F I G I F L F LA P F I L L I L F
V ER EYCKS C S K ED TQKC VN T K L EQ PQ S I L I EHKGT I I GKQ ND TC T S KAGC WL ES VKS F F Y G LKNMLS G I F GN V F I G I F L F LA P F I L L I L F
V ER EYCKS C S K ED TQKC VN T K L EQ PQ S I L I EHKGT I I GKQ ND TC T AKAS C WL ES I KS F F Y G LKNMLS G I F GN V F I G I F L F LA P F I ML I L F
V ER EHCKS C S K ED TQ RC VN T K L EQ PQ S I L I EHKGT I I GKQ ND TC T AKAS C WL ES I KS F F Y G LKNMLS G I F GN V F I GV F L F LA P F I I L I L F
V ER EYCKS C S K ED TQKC VN T K L EQ PQ S I L I EHKGT I F GKQ ND TC T AKAS C WL ES VKS F F Y G LKNMLS G I F GN V F I GV F L F LA P F I ML I L F
V ER EYCKS C S K ED TQKC VN T K L EQ PQ S I L I EHKGT I I GKQ ND TC T ARAS C WL ES I KS F F Y G LKNMLS G I F GN V F I G I F L F F A P F I ML I L F
V ER EYCKS C S K ED TQKC VN T K L EQ PQ S I L I EHKGT I I GKQ ND TC TGKAGC WL ES I KS F F Y G LKNMLS G I F GN V F I G I F L F LA P F I ML I L F
V ER EYCKS C S K ED TQKC VN T K L EQ PQ S I L I EHKGT I I GKQ ND TC T AKAS C WL ES VKS F F Y G LKNMLS G I F GN V F I G I L L F LA P F I ML I L F
V ER EYCKS C S K ED TQKC VN A K L ER PQ S I L I EHKGT I I GKQ ND TC T AKAS C WL ES VKS F F Y G LKNMLS G I F GN V F I G I F L F LA P F I L L I L F
V ER EYCKS C S R ED TQKC VN T K L ER PQ S I L I EHKGT I I GKQ ND TC T AKAS C WL ES VKS F F Y G LKS MLS G I F GN V F I G I F L F I A P F V L L I L F
V ER EYCKS C S R ED TQKC VN T K L ER PQ S I L I EHKGT I I GKQ ND TC T AKAS C WL ES VKS F F Y G LKS MLS G I F GN V F I G I F L F I A P F V L L I L F
V ER EYCKS C S R ED T RKC VN T K LD R PQ S I L I EHKGT I I GKQ NN TC T AKAS C WL ES VKS F F Y G LKNMLS G I F GN V F I G I F L F I A P F V L L I L F
V ER EYCKS C S R ED T RKC VN T K LD R PQ S I L I EHKGT I I GKQ NN TC T AKAS C WL ES VKS F F Y G LKNMLS G I F GN V F I G I F L F I A P F V L L I L F
V ER EYC ES C S K ED TQKC VN T K L EQ PQ S I L I EHKGT I I GKQ ND TC T AKAS C WL ES VKS F F Y G LKNMLS G I F GN V F I G I F L F LA P F I L L I L F
V ER EYC ES C S K ED TQKC VN T K L EQ PQ S I L I EHKGT I I GKQ ND TC T AKAS C WL ES VKS F F Y G LKNMLS G I F GN V F I G I F L F LA P F I L L I L F
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FMF GWR I L F C F KCC RRT RG L F KYRH LKDD E ETGYRK I I ER LNNKKGKNK L LDG ER LAD RK I A E L F S TKTH VG
FMF GWR I L F C F KCC RRT RG L F KYRH LKDD E ETGYRK I I ER LNNKKGKNK L LDG ER LAD RK I A E L F S TKTH I G
FMF GWR I L F C F KCC RRT RG L F KYRH LKDD E ETGYRK I I ER LNNKKGKNK L LDG ER LAD RK I A E L F S TKTH I G
FMF GWR I L F C F KCC RRT RG L F KYRH LKDD E ETGYRK I I ER LNNKKGKNK L LDG ER LAD RK I A E L F S TKTH I G
FMF GWR I L F C F KCC RRT RG L F KYRH LKDD E ETGYRK I I ER LNNKKGKNK L LDG ER LAD RK I A E L F S TKTH I G
FMF GWR I L F C F KCC RRT RG L F KYRH LKDD E ETGYRK I I ER LNNKKGKNK L LDG ER LAD RK I A E L F S TKTH I G
FMF GWR I L F C F KCC RRT RG L F KYRH LKDD E ETGYRK I I ER LNNKKGKNK L LDG ER LAD RK I A E L F S TKTH I G
FMF GWR I L F C F KCC RRT RG L F KYRH LKDD E E I GYRK I I ER LNNKKGKNK L LDG ER LAD RK I A E L F S TKTH I G
FMF GWR I L F C F KCC RRT RG L LKYRH LKDD E E I GYRK I I ER LNNKKGKNK L LDG ER LAD RK I A E L F S TKTH I G
FMF GWR I L F C F KCC RRT RG L F KYRH LKDD E E I GYRK I I ER LNNKKGKNK L LDG ER LAD RK I A E L F S TKTH I G
FMF GWR I L F C F KCC RRT RG L F KYRH LKDD E EVGYRK I I ER LNNKKGKNK L LDG ER LAD RK I A E L F S TKTH I G
FMF GWR I L F C F KCC RRT RG L F KYRH LKDD E E I GYRK I I ER LKNKKGKNK L LDG ER LAD RK I A E L F S TKTH I G
FMF GWR I L F C F KCC RRT RG L F KYRH LKDD E E I GYRK I I ER LNNKKGKNK L LDG ER LAD RK I A E L F S TKTH I G
FMF GWR I L F C F KCC RRT RG L F KYRH LKDD E ETGYRK I I ER LNNKKGKNK L LDG ER LAD RK I A E L F S TKTH I G
FMF GWR I L F C F KCC RRT RG L F KYRH LKDD E ETGYRK I I ER LNNKKGKNK L LDG ER LAD RK I A E L F S TKS H I G
FMF GWR I L F C F KCC RRT RG L F KYRH LKDD E ETGYRK I I ER LNNKKGKNK L LDG ER LAD RK I A E L F S TKS H I G
FMF GWR I L F C F KCC RRT RG L F KYRH LKDD E ETGYRK I I ER LNNKKGKNK L LDG ER LAD RK I A E L F S TKS H I G
FMF GWR I L F C F KCC RRT RG L F KYRH LKDD E ETGYRK I I ER LNNKKGKNK L LDG ER LAD RK I A E L F S TKS H I G
FMF GWR I L F C F KCC RRT RG L F KYRY LKDD E ES GYRR I I ER LNNKKGKNK L LDG ER LAD RR I A E L F S TKTH I G
FMF GWR I L F C F KCC RRT RG L F KYRY LKDD E ES GYRR I I ER LNNKKGKNK L LDG ER LAD RR I A E L F S TKTH I G
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E P ARAGS P T V E P F KS Y F ARG L LS MD S GY F S AKC Y P RAS N S G LQ L I N I TQH S AR I TD T P G P K I TN LKT I NC I N LKAS T F K E HR E I E I N V L L
G P ARTGS P T V E P F KS Y F AKG F LS MD S GY F S AKC Y P RAS N S G LQ L I N VTQH S T R I TD T P G P K I TN LKT I NC I N LKAS V F K E HR E I E I N V L L
G P ARTGS P T V E P F KS Y F AKG F LS MD S GY F S AKC Y P RAS N S G LQ L I N VTQH S T R I TD T P G P K I TN LKT I NC I N LKAS V F K E HR E I E I N V L L
G P ARTGS P T V E P F KS Y F AKG F LS MD S GY F S AKC Y P RAS N S G LQ L I N VTQH S T R I TD T P G P K I TN LKT I NC I N LKAS V F K E HR E I E I N V L L
G P ARTGS P T V E P F KS Y F AKG F LS MD S GY F S AKC Y P RAS N S G LQ L I N VTQH S T R I TD T P G P K I TN LKT I NC I N LKAS V F K E HR E I E I N V L L
G P ARTGS P T V E P F KS Y F AKG F LS MD S GY F S AKC Y P RAS N S G LQ L I N VTQH S T R I TD T P G P KVTN LKT I NC I N LKAS V F K E HR E I E I N V L L
G P ARTGS P T V E P F KS Y F AKG F LS MD S GY F S AKC Y P RAS N S G LQ L I N VTQH S T R I TD T P G P KVTN LKT I NC I N LKAS V F K E HR E I E I N V L L
E P ARV ES P T V E P F KS Y F AKG F L LMD S GY F S AKC Y P KS S N S G LQ L I N VTQH L I R I TD T P G P K I TN LKT I NC I N LKA LV F K E HR E I E I N V L L
E P ARV ES P T V E P F KS Y F AKG F LS MD S GY F S AKC Y P KS S N S G LQ L I N VTQH L I R I TD T P G P K I TN LKT I NC I N LKA LV F K E HR E I E I N V L L
E P ARV ES P T V E P F KS Y F AKG F LS MD S GY F S AKC YS KS S N S G LQ L I N VTQH L I R I TD T P G P K I TN LKT I NC I N LKA LV F K E HR E I E I N V L L
E P ARV ES P T V E P F KS Y F AKG F LS MD S GY F S AKC Y P KS S N S G LQ L I N VTQH L I R I TD T P G P K I TN LKT I NC I N LKA LV F K E HR E I E I N V L L
E P ARV ES P T V E P F KS Y F AKG F LS MD S GY F S AKC Y P KS S N S G LQ L I N VTQH S I R I TD T P G P K I T S LKT I NC I N LKA LV F K E HR E I E I N V L L
K P AHV ES P T V E P F KS Y F AKG F LS MD S GY F S AKC Y P KS S N S G LQ L I N I TQH S I R I TD T P G P K I T S LKT I NC I N LKA LV F K E HR E I E I N V L L
ES AS VG L P T V E P F KS Y F AKG F LS I D S GY F S AKC Y P RAS N S G LQ L I N VTQH S AR I AD T P G P K I TN LKT I NC I N LKA LV F K E HR E I E I N V L L
E P THTGS P T V E P F KS Y F AKG F LS MN S GY F S AKC Y P RT S N S G LQ L I N VTKH S AK I AD T P G P K I TN LKT I NC I N LRAS V F K E HR EV E I N V L L
E P THTGS P T V E P F KS Y F AKG F LS MN S GY F S AKC Y P RT S N S G LQ L I N VTKH S AK I AD T P G P K I TN LKT I NC I N LRAS V F K E HR EV E I N V L L
E P THT R P P T V E P F KS Y F AKG F LS MN S GY F S AKC Y P RT S N S G LQ L I N VTKH S AK I AD T P G P K I TN LKT I NC I N LRAS V F K E HR EV E I N V L L
E P THT R P P T V E P F KS Y F AKG F LS MN S GY F S AKC Y P RT S N S G LQ L I N VTKH S AK I AD T P G P K I TN LKT I NC I N LRAS V F K E HR EV E I N V L L
E P THA EA P T V K P F KS Y F ARG F LT I N S GY F S AKC YS WT S N S G LQ L I N VTQH P AR I AD T P G P K I TN LKT I NC I N LKAS V F K E HR E I E I N V L L
E P THT EA P T V K P F KS Y F ARG F LT I D S GY F S AKC YS RT S N S G LQ L I N VTQH P AR I AD T P G P K I TN LKT I NC I N LKAS V F K E HR E I E I N V L L

PQ VAVN LS S C HV L I KS HVCD YS LD I DG P VR L P R I HH EGT F I P GT YK I V I D KKNKQND RC T I VTNC V I KGR E I RKGQ S V LR Q YKT E I K I GK
PQ VAVN LS S C HV L I KS HVCD YS LD I DG P VR L P R I HH EGT F I P GT YK I V I D KKNKQND RC T LVTNC V I KGR E I RKGQ S V LR Q YRT E I K I GK
PQ VAVN LS S C HV L I KS HVCD YS LD I DG P VR L P R I HH EGT F I P GT YK I V I D KKNKQND RC T LVTNC V I KGR E I RKGQ S V LR Q YRT E I K I GK
PQ VAVN LS S C HV L I KS HVCD YS LD I DG P VR L P R I HH EGT F I P GT YK I V I D KKNKQND RC T LVTNC V I KGR E I RKGQ S V LR Q YRT E I K I GK
PQ VAVN LS S C HV L I KS HVCD YS LD I DG P VR L P R I HH EGT F I P GT YK I V I D KKNKQND RC T LVTNC V I KGR E I RKGQ S V LR Q YRT E I K I GK
PQ VAVN LS S C HV L I KS HVCD YS LD I DG P VR L P R I HH EGT F I P GT YK LV I D KKNKQND RC T L I TNC V I KGR E I RKGQ S V LR Q YRT E I K I GK
PQ VAVN LS S C HV L I KS HVCD YS LD I DG P VR L P R I HH EGT F I P GT YK LV I D KKNKQND RC T L I TNC V I KGR E I RKGQ S V LR Q YRT E I K I GK
PQ VAVN LS NC HV L I KS HVCD YS I D I DG P VR L P R I HH EGT F I P GT YK I V I D KKNKQND RC T LVTNC V I KGR E I RKGQ S V LR Q YRT E I K I GK
PQ VAVN LS NC HV L I KS HVCD YS LD I DG P VR L P S I HH EGT F I P GT YK I V I D KKNKQND RC T LVTNC V I KGR E I RKGQ S V LR Q YRT E I K I GK
PQ VAVN LS NC HV L I KS HVCD YS LD I DG P VR L P R I HH EGT F I P GT YK I V I D KNNKQND RC T LVTNC V I KGR E I RKGQ S V LR Q YRT E I K I GK
PQ VAVN LS NC HV L I KS HVCD YS LD I DG P VR L P R I HH EGT F I P GT YK I V I D KKTKQND RC T LVTNC V I KGR E I RKGQ S V LR Q YRT E I K I GK
PQ VAVN LS NC HV L I KS HACD YS LD I DG P VR L P R I HH EGT F I P GT YK I V I D KKNKQND RC T LVTNC V I KGR E I RKGQ S V LR Q YRT E I K I GK
PQ VAVN LS NC HV L I KS HVCD YS LD I DG P VR L P H I HH EGT F I P GT YK I V I D KKDKQND RC T LVTNC V I KGR E I RKGQ S V LR Q YRT E I K I GK
PQ VAVN LS NC HVH I KS HVCD YS LD I DGT VR L P R I HH EGT F I P GT YK I V I D KKNKQND RCN LVTNC V I KGR EVRKGQ S V LR Q YRT E I R I GK
PQ VAVN LS NC HAQ I KS HVCD YS LATDGMVR L P R I HH EGT F I P GT YK I V I D KKNKQND RC T LVTNC V I KGR EVRKGQ S A LR Q YKT E I R I GK
PQ VAVN LS NC HAQ I KS HVCD YS LATDGMVR L P R I HH EGT F I P GT YK I V I D KKNKQND RC T LVTNC V I KGR EVRKGQ S A LR Q YKT E I R I GK
PQ VAVN LS NC HAQ I KS HVCD YS LATDGMVR L P H I HH EGT F I P GT YK I V I D KKNKQND RC T LVTNC V I KGR EVRKGQ S A LR Q YKT E I R I GK
PQ VAVN LS NC HAQ I KS HVCD YS LATDGMVR L P H I HH EGT F I P GT YK I V I D KKNKQND RC T LVTNC V I KGR EVRKGQ S A LR Q YKT E I R I GK
PQ VAVN LS NC HV L I KS HVCD YS LD I DGT I R L P R I YH EGT F I P GT YK I V I D KRDKQND RC T LVTNC V I KGR EVRKGQ S A LR Q YRT E I R I GK
PQ VAVN LS NC HV L I KS HVCD YS LD I DGT I R L P R I YH EGT F I P GT YK I V I D KRDKQND RC T LVTNC V I KGR EVRRGQ S A LR Q YRT E I R I GK
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P TN RS KRN L E ME I I LT LS QG LKKYYGK I LK L LD LT L E ED T EG L L EWCKRN LG LVCDD S F F QKR I E E F F LT G EGH F N EV LQ F KT P S T LS P T 
P TGRS KRN L E ME I I LT LS QG LKKYYGK I LK L LD LT L E ED T EG L L EWCKRN LG LVCDDN F F QKR I E E F F LT GKGH F N EV LQ F KT P S T LS P T 
P TGRS KRN L E ME I I LT LS QG LKKYYGK I LK L LD LT L E ED T EG L L EWCKRN LG LVCDDN F F QKR I E E F F LT GKGH F N EV LQ F KT P S T LS P T 
P TGRS KRN L E ME I I LT LS QG LKKYYGK I LK L LD LT L E ED T EG L L EWCKRN LG LVCDDN F F QKR I E E F F LT GKGH F N EV LQ F KT P S T LS P T 
P TGRS KRN L E ME I I LT LS QG LKKYYGK I LK L LD LT L E ED T EG L L EWCKRN LG LVCDDN F F QKR I E E F F LT GKGH F N EV LQ F KT P S T LS P T 
P T S RS KRN L E ME I I LT LS QG LKKYYGK I LK L LD LT L E ED T EG L L EWCKRN LG LVCD AD F F QKR I E E F F LT G EGH F N EV LQ F KT P S T LS P T 
P T S RS KRN L E ME I I LT LS QG LKKYYGK I LK L LD LT L E ED T EG L L EWCKRN LG LVCDDD F F QKR I E E F F LT G EGH F N EV LQ F KT P S T LS P T 
P TN RS KRN L E ME I I LT LS QG LKKYYGKV LK L LD LT L E ED T EG L L EWCKRN LG LTCDDN F F QKR I E E F F LT G EGH F N EV LQ F KT P S T LS P T 
P TN RS KRN L E ME I I LT LS QG LKKYYGKV LK L LD LT L E ED T EG L L EWCKRN LG LTCDDN F F QKR I E E F F LT G EGH F N EV LQ F KT P S T LS P T 
P I N RS KRN L E ME I I LT LS QG LKKYYGKV LK L LD LT L E ED T EG L L ES CKRN LG LTCDDN F F QKR I E E F F LT G EGH F N EV LQ F KT P S T LS P T 
P TN RS KRN L E ME I I LT LS QG LKKYYGKV LK L LD LT L E ED T EG L L EWCKRN LG LTCDDN F F QKR I E E F F LT G EGH F N EV LQ F KT P S T LS P T 
P TN RS KRN L E ME I I LT LS QG LKKYYGKV LK L LD LT L E ED T EG L L EWCKRN LG LTCDDN F F QKR I E E F F LT G EGH F N EV LQ F KT P S T LS P T 
P TN RS KRN L E ME I I LT LS QG LKKYYGKMLK L LD LT L E ED T EG L L EWCKRN LG LTCDDN F F QKR I E E F F LT G EGH F N EV LQ F KT P S T P S P T 
P TN RS KRN L E MEV I LT LS QG LRKYYGR I LK L LD LT L E ED T EG L L EWCKRN LG LTCDDN F F QKR I E E F F LT G EGH F N EV LQ F KT P S T LS S T 
P TN RS KRN L E ME I I LT LS QG LRKYYGK I LK F LD LT L E ED T EG L L EWCKRN LG LTCDDN F F QKR I E E F F LT G EGY F N EV LQ F KV P S T LS S T 
P TN RS KRN L E ME I I LT LS QG LRKYYGK I LK F LD LT L E ED T EG L L EWCKRN LG LTCDDN F F QKR I E E F F LT G EGY F N EV LQ F KV P S T LS S T 
P TN RS KRN L E I E I I LT LS QG LRKYYGK I LK L LD LT L E ED T EG L L EWCKRN LG LTCDDN F F QKR I E E F F LT G EGY F N EV LQ F KV P S T LS S T 
P TN RS KRN L E I E I I LT LS QG LRKYYGK I LK L LD LT L E ED T EG L L EWCKRN LG LTCDDN F F QKR I E E F F LT G EGY F N EV LQ F KV P S T LS S T 
P TN RS KRN LK ME I I LT LS QG LKKYYGK I QK T LG LT L E ED T EG L L EWCKRN LG LTCDDN F F QKR I E E F F LT G EGY F N EV LQ F KT P S T P GS T 
P TN RS KRN LK ME I I LT LS QG LKKYYGK I QK T LG LT L E ED T EG L L EWCKRN LG LTCDDN F F QKR I E E F F LT G EGY F N EV LQ F KT P S T P GS T

B. GP1 protein sequence alignment between the Congo virus Asia-1 genotype retrieved from NCBI with accession
numbers AAM48107, AAK52742, BAB84572, AIE16134, ABB30033, AIE16135, ABB30035, ABB30032, AIE16129,
AIE1612B8, AIE16130, AIE16131, AIE16133, AIE16132, AAW84284, AAK52743, ABB30029, BA84577, AF338470
and BAB84578



AS S GS RR L LS E ES GDDC I S R TQ L LRT ET A E I HS D S YGG P G DK I T I CNGS T VVDQ R LGS E L GC YT I N RVKS F K LC EN S ATG KS C E I D S T P V
AS S GS RR L LS E ES GDDC I S R TQ L LRT ET A E I HNDN YGG P G DK I T I CNGS T VVDQ R LGS E L GC YT I N RVKS F K LC EN S ATG KS C E I D S T P V
AS S GS RR L LS E ES GDDC I S R TQ L LRT ET A E I HS DN YGG P G DK I T I CNGS T VVDQ R LGS E L GC YT I N RVKS F K LC EN S ATG KS C E I D S T P V
AS S GS RR L LS E ES GDDC I S R TQ L LRT ET A E I HS DN YGG P G DK I T I CNGS T VVDQ R LGS E L GC YT I N RVKS F K LC EN S ATG KS C E I D S T P V
AS S GS RR L LS E ES GDDC I S R TQ L LRT ET A E I HNDN YGG P G DK I T I CNGS T VVDQ R LGS E L GC YT I N RVN S F N LC EN T ATG KS C E I D S T P V
AS S GS RR L LS E ES GDDC I S R TQ LS RT ET A E I HS DN YGG P G DK I T I CNGS T I VDQ R LGS E L GC YT I N RVKS F K LC EN S ATG KS C E I D S T P I
AS S GS RR L LS E ES GDDC I S R TQ LS RT ET A E I HS DN YGG P G DK I T I CNGS T I VDQ R LGS E L GC YT I N RVKS F K LC EN S ATG KS C E I D S T P I
AS S GS RR L LS E ES NDDC LS R TQ L LRT EN A E I HS DN YGG P G DK I T I CNGS T I VDQ R LGS E L GC YT I N RVKS F K LC EN S ATG KS C E I D S T P V
AS S GS RR L LS E E P N YDC LS R TQ L LRT EN A E I HS DN YGG P G DK I T I CNGS T I VDQ R LGS E L GC YT I N RVKS F K LC EN S ATG KS C E I D S T P V
AS S GS RR L LS E ES NDDC LS R TQ L LRT EN A E I HS DN YGG P G DK I T I CNGS T I VDQ R LGS E L GC YT I N RVKS F K LC EN S ATG KS C E I D S T P V
AS S GS RR L LS E ES NDDC LS R TQ L LRT EN A E I HS DN YGG P G DK I T I CNGS T I VDQ R LGS E L GC YT I N RVKS F K LC EN S ATG KS C E I D S T P V
AS S GS RR L LS E ES NDDC LS R TQ L LRT EN A E I HS DN YGG P G DK I T I CNGS T I VDQ R LGS E L GC YT I N RVKS F K LC EN S ATG KS C E I D S T P V
AS S GS RR L LS E ES S DDC LS R TQ L LRT EN T E I HS DN YGG P G DK I T I CNGS T I VDQ R LGS E L GC YT I N RVKS F K LC EN S ATG KS C E I D S T P V
AS S GS RR L LS E ES G EDC I S R TQ L LRT ET A E I HGDN YGG P G DK I T I CNGS T I VDQ R LGS E L GC YT I N RVKS F K LC EN S ATG KS C E I DN T P V
AS S GS RR L LS E ES DGDC I S R TQ L LRT ET A E I HS DN YGG P G DK I T I CNGS T I VDQ R LGS E L GC YT I N RVKS F K LC EN S ATG KS C E I D S T P V
AS S GS RR L LS E ES DGDC I S R TQ L LRT ET A E I HS DN YGG P G DK I T I CNGS T I VDQ R LGS E L GC YT I N RVKS F K LC EN S ATG KS C E I D S T P V
AS S GS RR L LS E ES DGDC I S R TQ L LRT ET T E I HS DN YGG P G DK I T I CNGS T I VDQ R LGS E L GC YT I N RVKS F K LC EN S ATG KS C E I D S T P V
AS S GS RR L LS E ES DGDC I S R TQ L LRT ET T E I HS DN YGG P G DK I T I CNGS T I VDQ R LGS E L GC YT I N RVKS F K LC EN S ATG KS C E I D S T P V
AS AGS RR L LS E ES GDDC I S R TQ L LRT ET A E VHGDN YGG P G DK I T I CNGS T I VDQ R LGS E L GC YT I N RVKS F K LC EN S GTG KS CK I DKH P V
AS AGS RR L LS E ES GDDC I S R TQ L LRT ET A E VHGDN YGG P G DK I T I CNGS T I VDQ R LGS E L GC YT I N RVKS F K LC EN S GTG KS CK I DN T P V

KC RQG F C LK I TQ EGRGHVK L S RGS EVV LD A CD S S C E I M I P KGTGD I LVDC S GGQQH F LKD N L I D LGC P N I P L LGKMA I Y I C RMS NH P KT T M
KC RQG F C LK I TQ EGRGHVK L S RGS EVV LD A CD S S C E I M I P KGTGD I LVDC S GGQQH F LKD N L I D LGC P N I P L LGKMA I Y I C RMS NH P KT T M
KC RQG F C LK I TQ EGRGHVK L S RGS EVV LD A CD S S C E I M I P KGTGD I LVDC S GGQQH F LKD N L I D LGC P N I P L LGKMA I Y I C RMS NH P KT T M
KC RQG F C LK I TQ EGRGHVK L S RGS EVV LD A CD S S C E I M I P KGTGD I LVDC S GGQQH F LKD N L I D LGC P N I P L LGKMA I Y I C RMS NH P KT T M
KC RQG F C LK I TQ EGRGHVK L S RGS EVV LD A C ES S C E I M I P KGTGD I LVDC S GGQQH F LKD N L I D LGC P N I P L LGKMA I Y I C RMS NH P KT T M
KC RQG F C LK I TQ EGRGHVK L S RGS EVV LD A CD S S C E I M I P KGTGD I LVDC S GGQQH F LKD N L I D LGC P N I P L LGKMA I Y I C RMS NH P KT T M
KC RQG F C LK I TQ EGRGHVK L S RGS EVV LD A CD S S C E I M I P KGTGD I LVDC S GGQQH F LKD N L I D LGC P N I P L LGKMA I Y I C RMS NH P KT T M
RC RQG F C LK I TQ EGRGHVK L S RGS EVV LD A CD S S C E I M I P KGTGD I LVDC S GGQQH F LKD N LVD LGC P N I P L LGKMA I Y I C RMS NH P KT T M
RC RQG F C LK I TQ EGRGHVK L S RGS EVV LD A CD S S C E I M I P KGTGD I LVDC S GGQQH F LKD N LVD LGC P N I P L LGKMA I Y I C RMS NH P KT T M
RC RQG F C LK I TQ EGRGHVK L S RGS EVV LD A CD S S C E I M I P KGTGD I LVDC S GGQQH F LKD N LVD LGC P N I P L LGKMA I Y I C RMS NH P KT T M
RC RQG F C LK I TQ EGKGHVK L S RGS EVV LD A CD S S C E I M I P KGTGD I LVDC S GGQQH F LKD N LVD LGC P N I P L LGKMA I Y I C RMS NH P KT T M
RC RQG F C LK I TQ EGRGHVK L S RGS EVV LD A CD S S C E I M I P KGTGD I LVDC S GGQQH F LKD N LVD LGC P N I P L LGKMA I Y I C RMS NH P KT T M
RC RQG F C LK I TQ EGRGHVK L S RGS EVV LD A CD S S C E I M I P KGTGD I LVDC S GGQQH F LKD N LVD LGC P N I P L LGKMA I Y I C RMS NH P KT T M
KCKQG F C LK I TQ EGRGHVK L S RD S EVV LD A CD S S C E I M I P KGTGD I LVDC S GGQQH F LKD N L I D LGC P N I P L LGKMA I Y I C RMS NH P KT T M
KC RQG F C LK I TQ EGRGHVK L S RGS E I V LD A CD S S C E I M I P KGTGD I LVDC S GGQQH F LKD N L I D LGC P N I P L LGRMA I Y I C RMS NH P KT T M
KC RQG F C LK I TQ EGRGHVK L S RGS E I V LD A CD S S C E I M I P KGTGD I LVDC S GGQQH F LKD N L I D LGC P N I P L LGRMA I Y I C RMS NH P KT T M
KC RQG F C LK I TQ EGRGHVK L S RGS E I V LD A CD S NC E I M I P KGTGD I LVDC S GGQQH F LKD N L I D LGC P N I P L LGKMA I Y I C RMS NH P KT T M
KC RQG F C LK I TQ EGRGHVK L S RGS E I V LD A CD S NC E I M I P KGTGD I LVDC S GGQQH F LKD N L I D LGC P N I P L LGKMA I Y I C RMS NH P KT T M
KC RQG F C LK I TQ EGRGHVK L S RGS EVV LD A CD S S C E I M I P KGTGD I LVDC S GGQQH F LKD N LVD LGC P N I P L LGKMA I Y I C RMS NH P KT T M
KC RQG F C LK I TQ EGRGHVK L S RGS EVV LD A CD S S C E I M I P KGTGD I LVDC S GGQQH F LKD N LVD LGC P N I P L LGKMA I Y I C RMS NH P KT T M

MV F L FWF S F G YV I TC I LCKV I F Y L L I VVGT LGKK F KQ YR E LK PQ TC T I C E T T P VN A I D A E MHD LNC S YN I C P YC AS R LT S DG LARHVMQC
MA F L FWF S F G YVVTC I LCKV I F Y L L I VVGT LGKK F KQ YR E LK PQ TC T I C E T T P VN A I D A E MHD LNC S YN I C P YC AS R LT S DG LARHVMQC
MG F L FWF S F G YVVTC I LCKV I F Y L L I VVGT LGKK F KQ YR E LK PQ TC T I C E T T P VN A I D A E MHD LNC S YN I C P YC AS R LT S DG LARHVMQC
MG F L FWF S F G YVVTC I LCKG I F Y L L I VVGT LGKK F KQ YR E LK PQ TC T I C E T T P VN A I D A E MHD LNC S YN I C P YC AS R LT S DG LARHVMQC
MA F L FWF S F G YVVTC I LCKV I F Y L L I VVGT LGKK F KQ YR E LK PQ TC T I C E T T P VN A I D A E MHD LNC S YN I C P YC AS R P T S DG LARHVMQC
MA F L FWF S F G YV I TC I LCKV I F Y L L I VVGT LGKK F KQ YR E LK PQ TC T I C E T T P VN A I D A E MHD LNC S YN I C P YC AS R LT S DG LARHVMQC
MA F L FWF S F G YV I TC I LCKV I F Y L L I VVGT LGKK F KQ YR E LK PQ TC T I C E T T P VN A I D A E MHD LNC S YN I C P YC AS R LT S DG LARHVMQC
MA F L FWF S F G YV I TC I LCKA I F Y L L I VVGT LGKK F KQ YR E LK PQ TC T I C E TN P VN A I D A E MHD LNC S YN I C P YC AS R LT S DG LARHVMQC
MA F L FWF S F G YV I TC I LCKV I F Y L L I VVGT LGKK F KQ YR E LK PQ TC T I C E TN P VN A I D A E MHD LNC S YN I C P YC AS R LT S DG LARHVMQC
MA F L FWF S F G YV I TC I LCKV I F Y L LVVVGT LGKK F KQ YR E LK PQ TC T I C E TN P VN A I D A E MHD LNC S YN I C P YC AS R LT S DG LARHV I QC
MV F L FWF S F G YV I TC I LCKV I F Y L L I VVGT LGKK F KQ YR E LK PQ TC T I C E TN P VN A I D A E MHD LNC S YN I C P YC AS R LT S DG LARHVMQC
MG F L FWF S F G YV I TC I LCKV I F Y L L I VVGT LGKK F KQ YR E LK PQ TC T I C E TN P VN A I D A E MHD LNC S YN I C P YC AS R LT S DG LARHVMQC
MG F L FWF S F G YV I TC I LCKV I F Y L L I VVGT LGKK F KQ YR E LK PQ TC T I C E T T P VN A I D A E MHD LNC S YN I C P YC AS R LT S DG LARHVMQC
MA F L FWF S F G YV I TC I LCKV I F Y L L I VVGT LGKK F KQ YR E LK PQ TC T I C E T T P VN A I D A E MHD LNC S YN I C P YC AS R LT S DG LARHVMQC
MA F L FWF S F G YV I TC I LCKV I F Y L L I VAGT VGKK F KQ YR E LR PQ TC T I C E T T P VN A I D A E MHD LNC S YN I C P YC AS R LT S DG LARHVMQC
MA F L FWF S F G YV I TC I LCKV I F Y L L I VAGT VGKK F KQ YR E LR PQ TC T I C E T T P VN A I D A E MHD LNC S YN I C P YC AS R LT S DG LARHVMQC
MA F L FWF S F G YV I TC I LCKV I F Y L L I VAGT VGKK F KQ YR E LR PQ TC T I C E T I P VN A I D A E MHD LNC S YN I C P YC AS R LT S DG LARHVMQC
MA F L FWF S F G YV I TC I LCKV I F Y L L I VAGT VGKK F KQ YR E LR PQ TC T I C E T I P VN A I D A E MHD LNC S YN I C P YC AS R LT S DG LARHVMQC
MA F L FWF S F G YV I TC I F CK I I F Y L L I VVGT LGKK F KQ YR E LK PQ TC T I C E T T P TN A I D A E MHD LKC S YN I C P YC AS R LT S DG LARHVTQC
MA F L FWF S F G YV I TC I F CK I I F Y L L I VVGT LGKK F KQ YR E LK PQ TC T I C E T T P TN A I D A E MHD LKC S YN I C P YC AS R LT S DG LARHVTQC
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P KRK EK I E ET E LY LN L ER I P WVVRK L LQ VS ES TGVA LKRS S WLVV L LV L L T VS LS P VQ S A P I GHGKT V ET YQ I R EGYT S V C L F V LGS I L F
P KRK EK I E ET E LY LN L ER I P WVVRK L LQ VS ES TGVA LKRS S WLVV L LV L L T VS LS P VQ S A P I GHGKT V ET YQ T R EGYT S I C L F V LGS I L F
P KRK EK I E ET E LY LN L ER I P WVVRK L LQ VS ES TGVA LKRS S WLVV L LV L L T VS LS P VQ S A P I GHGKT V ET YQ T R EGYT S I C L F V LGS I L F
P KRK EK I E ET E LY LN L ER I P WVVRK L LQ VS ES TGVA LKRS S WLVV L LV L L T VS LS P VQ S A P I GHGKT V ET YQ T R EGYT S I C L F V LGS I L F
P KRK EK I E ET A LY LN L ER I P WVVRK L LQ VS ES TGVA LKRS S WLVV L LV L L T VS LS P VQ S A P I GHGKT V ET YQ T R EGYT S I C L F V LGS I L F
P KRK EKV E ET E LY LN L ER I P WVVRK L LQ VS ES TGVA LKRS S WLVV L LV L L T VS LS P VQ S A P I GHGKT V ET YQ T R EGYT S I C L F V LGS I L F
P KRK EKV E ET E LY LN L ER I P WVVRK L LQ VS ES TGVA LKRS S WLVV L LV L L T VS LS P VQ S A P I GHGKT V ET YQ T R EGYT S I C L F V LGS I L F
P KRK EK I E ET E LY LN L ER I P WVVRK L LQ VS ES TGVA LKRS S WLV I L LV L L T VS LS P VQ S A P I S HG ET V EV YQ T R EGYT S I C L F V LGS I L F
P KRK EK I E ET E LY LN L ER I P WVVRK L LQ VS ES TGVA LKRS S WLVV L LV L L T VS LS P VQ S A P I S HG ET V EV YQ T R EGYT S I C L F V LGS I L F
P KRK EK I E ET E LY LN L ER I P WVVRK L LQ VS ES TGVA LKRS S WLV I L LV L L T VS LS P VQ S A P I S HG ET V EV YQ T R EGYT S I C L F V LGS I L F
P KRK EK I E ET E LY LN L ER I P WVVRK L LQ VS ES TGVA LKRS S WLV I L LV L L T VS LS P VQ S A P I S HG ET V EV YQ T R EGYT S I C L F V LGG I L F
P KRK EK I E ET E LY LN L ER I P WVVRK L LQ VS ES TGVA LKRS S WLV I L LV L L T VS LS P VQ S A P I S HG ET V EV YQ T R EGYT S I C L F V LGS I L F
P KRK EK I E ET E LY LN L ER I P WI VRK L LQ VS ES TGVA LKRS S WLVV L LV L L T VS LS P VQ S A P I GHGKT V EV YQ T R EGYT S I C L F V LGS I L F
P KRK EK I E ET E LY LN L ER I P WVVRK L LQ VS ES TGVA LKRS S WL I V L LV L L T VS LS P VQ S A P I GHGKT I ET YQ T R EGYT S I C L F V LGS I L F
P KRK EK I E ET E LY LN L ER I P WVVRK L LQ VS ES TGVA LKRS S WLT V L LV L L I VS LS P VQ S A P I GHGKT I ET YQ AR EGYT S F C L F I LGS I L F
P KRK EK I E ET E LY LN L ER I P WVVRK L LQ VS ES TGVA LKRS S WLT V L LV L L I VS LS P VQ S A P I GHGKT I ET YQ AR EGYT S F C L F I LGS I L F
P KRK EKV E ET E LY LN L ER I P WVVRK L LQ VS ES TGVA LKRS S WLT V L LV L L I VS LS P VQ S A P I GHGKT I ET YQ AR EGYT S F C L F I LGS I L F
P KRK EKV E ET E LY LN L ER I P WVVRK L LQ VS ES TGVA LKRS S WLT V L LV L L I VS LS P VQ S A P I GHGKT I ET YQ AR EGYT S F C L F I LGS I L F
P KRK EKV E ET E LY LN L ER I P WI VRK L LQ VS ES TGVA LKRS S WL I V L LV L L T VS LS P VQ S A P I GHGKT I EA YQ T R EGYT S V C L FMLGG I L F
P KRK EKV E ET E LY LN L ER I P WI VRK L LQ VS ES TGVA LKRS S WL I V L LV L L T VS LS P VQ S A P I GHGKT I EA YQ T R EGYT S V C L FMLGG I L F

I VS C LMKG LV D S DG
I VS C LMKG LV D S VG
I VS C LMKG LV D S VG
I VS C LMKG LV D S VG
I VS C LMKG LV D S VG
I VS C LMKG LV D S VG
I VS C LMKG LV D S VG
LVS C LMRG LV D S VS
LVS C LMKG LV D S VG
LVS C LMKG LV D S VG
LVS C LMKG LV D S VG
LVS C LMKG LV D S VG
VVS C LMRG LV D S VG
I VS H LMKG LV D S VG
I VS C LVKG L I D S VG
I VS C LVKG L I D S VG
VVS C LVKG L I D S VG
VVS C LVKG L I D S VG
VVS C LMKG LV D S VS
VVS C LMKG LV D S VS
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S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF VKWKV EY I KT EV I VC V E LT S Q ERQC S L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF I KWKV EY I KT EA I VC V E LT S Q ERQC T L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF I KWKV EY I KT EA I VC V E LT S Q ERQC T L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF I KWKV EY I KT EA I VC V E LT S Q ERQC T L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF I KWKV EY I KT EA I VC V E LT S Q ERQC T L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TDHMF VKWKV EY I KT EA I VC V E LT S Q ERQC S L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF VKWKV EY I KT EA I VC V E LT S Q ERQC S L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF VKWKV D Y I KT EA I VC V E LT S Q ERQC S L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF VKWKV D Y I KT EA I VC V E LT S Q ERQC S L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF VKWKV D Y I KT EA I VC V E LT S Q ERQC S L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF VKWKV D Y I KT EA I VC V E LT S Q ERQC S L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF VKWKV D Y I KT EA I VC V E LT S Q ERQC S L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF VKWKV D Y I KT EA I VC V E LT S Q ERQC S L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF VKWKV EY I KT EA I VC V E LT S Q ERQC S L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF VKWKV EY I KT EA I VC V E LT S Q ERQC S L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF VKWKV EY I KT EA I VC V E LT S Q ERQC S L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF VKWKV EY I KT EA I VC V E LT S Q ERQC S L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF VKWKV EY I KT EA I VC V E LT S Q ERQC S L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF VKWKV EY I KT EA I VC V E LN S Q ERQC S L I E 
S S TC LHK EWP HS RNWRCN P T WCWGVGTGC T CCG LD VKD L F TD YMF VKWKV EY I KT EA I VC V E LN S Q ERQC S L I E

C. GP2 protein of Congo virus Asia-1 genotype multiple sequence alignment among the genomes retrieved from NCBI
with accession numbers AAM48107, AAK52742, BAB84572, AIE16134, ABB30033, AIE16135, ABB30035,
ABB30032, AIE16129, AIE1612B8, AIE16130, AIE16131, AIE16133, AIE16132, AAW84284, AAK52743, ABB30029,
BA84577, AF338470 and BAB84578.
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